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Phuaong phap giai cac bai toan trong TIN HOC

NHA XUAT BAN GIAO DUC-1999

LGi ndi dau

M6t trong cac muc tieu khi dua Tin hoc vao trudng hoc la nham gitlp cho hoc
sinh cd kha ndng phan tich, téng hdp, triru tugng hoda; khai quat hda van dé va dac
biét 1a phat trién tu duy. Mudn vay ngoai viéc day dai tra Tin Hoc trong nha trudng
nhom dadm bdo tinh phd thong, hudng nghiép va day nghé ta can phai tao diéu kién
cho céc hoc sinh cé nang khiéu tin hoc dudgc phat trién vé kha nang Iap trinh dé giai
quyét cac bai toan. D& gdp phén vao viéc ndng cao chat lugng day va hoc tin hoc &
nha trudng phé théng, déc biét 1a viéc bdi dudng cac hoc sinh cd nang khiéu vé Tin
Hoc chung t6i da bién soan cudn:

Phudng phap giai cac bai toan trong Tin hoc

Culn sach nay dudc viét ra dua trén kinh nghiém giang day I8p chuyén Toan
va Tin hoc cua trudng PTTH chuyén Lé H6ng Phong TP. HO6 Chi Minh va cac I8p boi
dudng ddi tuyén hoc sinh gidi Tin Hoc clia Qudc gia va cla trudng Lé H6ng Phong.
Chung t6i c¢6 gang trinh bay c6 hé théng mét s8 phudng phap co ban dé giai cac bai
toan trén may tinh, dong thdgi cung cdp cho hoc sinh mét hé théng cac bai tap
phong phu dé rén luyén ki ndng 1&p trinh.

Sach gom ba phéan chinh:

PHAN 1 : Gidi thiéu cac budc téng quat dé gidi mot bai todn trén may tinh.

PHAN 2 : Néu cac dang todn co ban trong tin hoc va cdc giai thuat cd ban dé
giai quyét cac dang toan do.

PHAN 3 : Cac dé toan téng hop dé hoc sinh rén luyén.

T&t ca cac bai tdp va dé todn déu cé hudng dan thuat todn hodc cé I6i giai
chi ti€t bang ngdn nglr PASCAL nén rat thich hgp véi cac hoc sinh cé tinh than tu
hoc mudn tu nang cao nang luc giadi quyét van dé va ky nang "Lap trinh” cia chinh
minh.

Chung t6i rat mong nhan dudc cac y kién dong gop xay dung quy bau cua
cac Thay, CO6 va cac em hoc sinh. Bac biét ching toi cling xin chan thanh cam adn
ban Lanh dao va ban Bién tdp Nha xuat ban Gido duc da tao diéu kién thuan Igi rat
nhiéu cho viéc xuét ban quyén sach nay va nhiéu quyén khéac trong tu sach : TIN
HOC TRONG NHA TRUONG.

Thanh phdé H6 Chi Minh

8/1996

Tac gia
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CHUONG I PHUONG PHAP TONG QUAT PE GIAI MOT BAI TOAN
BANG MAY TINH

§1. XAC PINH BAI TOAN
1. Khai niém bai toan

Trong qud trinh tén tai va phat trién, moi cd nhén luén phai lién tuc giai
quyét cac bai todn. Cudc 98ng 1a mot chudi cac bai todn ma ta phai d6i dau dé giai
quyét.

Theo nhiéu nha nghién ctu thi moi bai todn déu cé thé dién dat theo mét sd
do chung:

A [dén] B

Trong do:



* A la gia thiét, diéu kién ban dau hodc la cai da cho, d3 co khi bat dau giai
bai toan.

* B la két luan, muc tiéu can dat hoac la cdi phai tim, phai lam ra khi két
thuc bai toan.

* [dén] 1a suy luén, gidi phap can xac dinh hodc 18 mot chudi cac thao tac
can thuc hién, can thi hanh dé cé dudc cai phai tim B tur cai da co A.

2. Xac dinh bai toan

Theo s dd trén thi xac dinh bai todn cd nghia la xac dinh A, B va néu cd thé
dudc thi xac dinh ludn céc thao tac dugc phép s dung dé di tir A dén B. (Diéu nay
rét quan trong nhung lai thudng dugc hi€u ngam).

3. Bai toan trén may tinh

MOt bai toan trén may tinh cling mang day du cac tinh chat cta moét bai toan
téng quat da ndi & trén nhung cé thé dudc dién dat theo mdt cach noi khéac.

* A1 la "input" hay con goi la thong tin vao.

* B : la "Output" hay con goi la thong tin ra.

* [dén] : la chudng trinh tao ra tUr cac Iénh cd ban cia may cho phép bién
doi tir A thanh B

4. Nhitng kho khan

DE xac dinh mot bai todn trén may tinh ta thudng gdp hai khé khén sau:

* Théng bao vé A hay B khdng day du va khong rd rang.

* Thong bao vé cac diéu kien dat ra cho cach giai (dén) thudng khéng dugc
néu ra mot cach minh bach.

5. Mot s6 vi du

Bai toan 1 (Bai todn 8 quan hau)

Hay tim cac cach dat 8 quan hau trén moét ban cd vua sao cho khéng co
quén h&u nao cé thé dn quan hau khac.

Xac dinh bai toan

A. Xac dinh thong tin vao (INPUT):

— MOt ban ¢d vua la mot bang hinh vuong gébm 8 hang va 8 cét:

— Quan hdu 1a quén c6 thé &n dudc bat ki quan nao nam trén cing mot
hang, cung mot cot hay cung mot dudng chéo.

— Ta co tat ca la 8 quan hau.

B. Xac dinh thoéng tin ra (OUTPUT)

— Céac bang vubng trén d6 da cé danh dau vi tri cta 8 quan hau sao cho
khdng cé quan hau nao cé thé an quan hdu khac nghia 13 trén moi hang, moi cot,

moi dudng chéo chi cé thé cé moét quan hau. Vi du:



— Chi ra tat ca cac bang vudng khac nhau théa diéu kién cua dé bai nhu
bang vudng & trén.

Xac dinh cac thao tac ché bién thong tin

— Lan lugt xac dinh vi tri cuia moét trong 8 quan hau trén ban cd (mo6t 6
trong s6 64 6) sao cho:

— Pat du 8 quan hau.

— Tat ca déu thoa cac diéu kién da néu.

Bai toan 2 (Bai toan ma di tuan)

Cho mot ban cd cé kich thudc n X n (n > 3).

M6t con ma di chuyén theo ludt ¢S vua dugc dat trong mot 6 véi toa dd dau
la (x1, y1). Hay tim moét dudng di véi n2 - 1 budc di sao cho moi 6 trén ban cd déu
dugc ma nhay dén dung mot lan.

Xac dinh bai toan

A. Xac dinh thong tin vao (INPUT)

— MOt bang vudng kich thudc n x n

— Toa d0 cua vi tri th nhat cta quan ma.

— Tam nudc di cé thé clia quan ma dugc bidu dién bdi hinh sau:

B. Xac dinh thong tin ra (OUTPUT)

— MOt bang vudng trén d6 coé danh dau vi tri theo thr tu tur 1 (vi tri dau)
dén n2 (vi tri cudi) cta quan ma.

— TU vi tri k dén vi tri k 4- 1 phai theo dung luat di cia quan ma (nghia la
chi dudc st dung 1 trong 8 nudc di mo ta & trén).

—Vidu:(n=5,X1=3,y1=3)

23 110 |15 (4 |25
16 |5 24 |9 14
11 (22 |1 18
6 |17 20 |13 |8
21 |12 |7 |2 19

Xac dinh cac thao tac ché bién thong tin:

- Lan lugt xac dinh cac vi tri cia quan ma (tir 2 dén n2 ) sao cho quan ma:
e Di chuyén dung luét,

e Mdi & chi dugc di mot Ian.

Bai toan 3

Cho mot day s6 nguyén dudng

al, a2, a3,..., an.



Hay tim tUr day trén mot day con (khong nhat thiét phai lién ti€p) tang va co

dé dai la dai nhat.

Xac dinh bai toan

A. Xac dinh thong tin vao (INPUT)
— MOt day s6 nguyén dudng

al, a2, a3,... an

— M0i s6 dudc xac dinh bdi 2 yéu t6 1a gid tri clia s6 va vi tri (s6 th( tu) cla

s6 doé trong day.

nhat.

B. Xac dinh théng tin ra (OUTPUT)

— MOt day lay ra tu day da cho:

ai1, aiz, aiz,..., aik

(Nghia la day con thu dudc sau khi gach bo mo6t s6 phan tir cua day da cho).
— Day con nay phai cé 2 tinh chat:

e Tang

ai1 < aiz < aisz,..., < aik

e C6 dd dai la dai nhat trong cac day cé thé |18y dugc.

Xac dinh cac thao tac ché bi€én thong tin:

— Lan lugt duyét cac phan tur cua day da cho.

— Phai quyét dinh xem phai loai bé phan tr ndo dé day con lai 1a tdng va dai

Bai toan 4

Cho 2 s6 tu nhién a, b. Tim udc s6 chung I6n nhat cua ching.
Xac dinh bai toan

A. Xac dinh thong tin vao (INPUT):

— Hai sb tu nhién a, b.

B. Xac dinh thong tin ra (OUTPUT):

— SO tu nhién d thda

edlaudcciuaavadlaudccuab

e d I6n nhat trong tap cac udc chung cua a va b.

Xac dinh cac thao toc ché bién thdnii tin

— Xay dung mot day hitu han cac thao tac cho phép tinh dudc d tir a va b.
Vidu :

a = 16,
b = 24,
d=38

6. MOt s6 nhan xét quan trong



Qua cac vi du trén ta thdy mot s6 nhan xét quan trong sau day:

— Viéc xac dinh bai todn 13 rat quan trong né dnh HUONG réat I16n dén céach
thlc va chat lugng cua viéc giai quyét bai toan.

— M06t bai todn cho du dudc dién dat béng thong bdo chinh xac dén dau di
chdng nita cling phai gia dinh 1a phan I8n thdng tin vé A va B tiém &n trong dau
ngudi gidi. Thdng bdo vé A hodc B chi |a biéu tugng gdi nhé dén céc thong tin tiém
an do.

— Budc dau tién dé xac dinh mot bai toan Ia phai phat biéu lai bai todn mot
cach chinh xac theo ngon ngir cda riéng minh vi dé chinh la cach ta ti€p can bai
toan, hiéu bai toan.

— Budc k€ tiép la tim hiéu céc thong tin Input A va thdng tin Output B, tim
cac mai lién hé gilra chung.

— Nén xét mot vai trudng hop cu thé dé théng qua dé hiéu dudc ca bai toan
va ciling thong qua dé thay rd dudc cac thao tac can phai tién hanh. Thuc té cho

th8y cé nhitng bai todn trong tin hoc chi c6 thé md ta dugc théng qua cac vi du.

§2. TIM CAU TRUC DU LIEU
BIEU DIEN BAI TOAN

1. Khai niém ban dau

May tinh dién tir dugc phat minh nhu mot thiét bi nham Iam dé dang va tién
hanh nhanh cac tinh toan phdc tap va I6n. Trong nhiéu &ng dung, kha nang luu trit
va truy cap lugng thong tin I8n gilr vai tro quan trong va dugc xem nhu la dac trung
chinh clda nd, va kha nang tinh toan trg thanh it quan trong trong nhiéu truéng hagp.
Trong thuc t€, thong tin can xu li la triu tugng. Thong tin cung cdp cho may tinh
dién t&r (MTDT) gom mot tap hgp dit liéu vé bGi canh thuc da dudgc ma hda. Noi ro
hon, tap hop nay dugc xem nhu thich dang cho van dé dinh sdn. TU dé cé thé dua
vao may tinh va tinh ra két qua can tim.

Khi giai mot bai toan ta can phai dinh nghia tap hgp dif liéu dé biéu dién tinh
trang cu thé. Viéc lua chon nay tuy thudc vao van dé phai giai quyét. Sau dé 1a viéc
lva chon cach biéu dién thdong tin nay. Thong thudng viéc lva chon nay phai tuy
thuOc vao cac thao tac can thuc hién trén dir liéu.

Vi du:

— N&u chi can thao tac cdng (+) thi cdch tot nhat dé biéu dién mot s6 n 1a n
que hodc dung s6 La M&. Qui tdc cdng Vvdi su biéu dién nay Ia kha don gian va tu
nhién trong khi dé phép biéu dién dung s6 A Rap doi hdi cac quy tic it hién nhién
hon.



— Tuy nhién, trudng hgp trén bi ddo ngudc khi ta xét dén viéc cOng cac so
I6n hoac khi xét phép nhan hoac phép chia. Viéc phan tich cac thao tac trén thanh
cac thao tac daon gidn dudc thuc hién dé dang trong phép biéu dién h&ng s6 A Rap
ma nguyén tac gia tri dua trén vi tri cac chi sé.

- Moi ngudi déu biét 1a MTDT biéu dién moi dif liéu béng cac chif s6 nhj phan
(bit). Phép biéu dién nay it thich hgp cho con ngudi vi cdn khd nhiéu bit, song né lai
kha thich hgp cho cac mach dién t& vi hai tri 0 va 1 c6 thé dugc bi€ dién mot cach
dé dang va tin cay dudc vdi su cd hay vdng mét cdu dong dién, tr trudng hodc dién
tich.

2. Cac cau truc di liéu thudng dung

- Trong ngdn nglr PASCAL ta ¢ so d6 cac ki€u dir liéu nhu sau:

DATA TYPE gom cé SIMPLE TYPE va STRUCTURE TYPE.

SIMPLE TYPE gom BASIC TYPE (BOOLEAN, INTEGER, REAL, CHAR) va USER
DEFINED TYPE (SUB_RANGE, ENUMERATED)

STRUCTURE TYPE gom ARRAY, SET, RECORD, STRING, FILE

BOOLEAN : Kiéu logic chi cé thé nhadn mét trong hai gia tri TRUE hodc FALSE

INTEGER : Ki€u s6 nguyén (-32768 .. 32767)

REAL : Kiu s& thuc (2.9 X 10-39..1.7x 1038 )

CHAR : Kiéu ki tu (chir viét, chir s6,..)

SUB RANGE : Ki€u mién con cua mdt ki€u so c&p. Vi du:

TYPE

Chu_hoa ="A".. 'Z";

Chu_thuong = 'a’ ..z’ ;

Tuoi_tho =0 .. 200 ;

* ENUMERATED : Kiéu liét ké dudc dinh nghia bang cach liét ké tat ca cac
phén tur cé thé cé.

Vidu :

TYPE

Thu = (ChuNhat, ThuHai, ThuBa, ThuTu, ThuNam, ThuSau, ThuBay);

Color = (Red, Blue, Green, White, Black);

Trui cay = (Cam, Xoai, Man, Nho);

* % ARRAY : Ki€u mang gdbm moét tdp hdp cdc phén tr cing thudc mét
ki€u dif liéu cd s& dudc xac dinh bdi chi s6.

Vi du:

TYPE

A = ARRAY [Kiéu chi s8] OF [Kiéu cd sé&] ;



B = ARRAY [1.. 100] OF Integer ; C = ARRAY [1.. 10, 1.. 20] OF Boolean ;

* RECORD : Ki€u ban ghi gdm mdt tdp hdp cac phén tir thudc cac kiéu dir
lieu khac nhau.

Vi du:

TYPE

Hocsinh = RECORD

HoTen : String [30] ;

Lop:1..12;

Truong : String [30] ;

DiemTB : Real ;

Ketqua : Boolean ;

END :

* SET : Ki€u tdp hdp gdm mét sb cac ddi tugng cé cung ki€u co sé.

Vi du:

TYPE

Chucai = SET OF CHAR ;

Chuso = SET OF 0.. 9 ;

* STRING : Ki€u chudi gdm mét ddy cac ki tu.

Vi du:

TYPE

Tén chudi = STRING [Chiéu dai chubi].

* FILE : Ki€u Tép gdbm moét tép hop céc dit liéu cd lién quan véi nhau va cé
cung kiéu dugc nhdm lai thanh mot ddy va dudgc luu trif trén dia.

Vi du:

TYPE

Tep = FILE OF integer ;

Bai = TEXT ;

3. Cac luu y khi chon cau truc d liéu

Khi lua chon cdu tric di liéu dé biéu dién mot bai todn ta nén dua vao cac
tiéu chuén sau day:

— C4&u truc dit liéu phai biéu dién dugc @y du cac thdng tin nhap va xuét
cla bai toan.

— Cau truc dir liéu phai phu hgp véi cac thao tac cua thuat toan ma ta lua
chon dé€ giai quyét bai toan.

— Cau trdc di liéu phai phu hgp véi diéu kién cho phép cua ngdon nglr lap
trinh va MTDT dang su dung.



4, Cac vidu

Bai toan 1 (Bai toan 8 quan hau)

— Ban cd la mo6t bang vuéng 8x8 , nén rd rang cau tric mang (ARRAY) la
thich hgp dé biéu dién.

— Theo luat cd vua, moét quan hdu dn dugc moi quan khac nam cung hang,
hodc cung cot hodc trén cung dudng chéo trén ban cd. VAy ta suy ra mdi cot cé thé
ch&ra mot va chi mét quan héu. Do d6 dé dan gian ta ky hiéu quan hau & cot i la i.
Nhu vay tham bién i tré thanh chi s6 cOt va viéc lua chon dudc tién hanh trén tam
gia tri cha chi s6 hang j.

— D& tim dif liéu biéu dién tdm quan hau trén ban cd, cach chon thoat tién
la dung mang vudng dé biéu dién ban cd, nhung xem k¥ thay céch biéu dién dé dan
tGi cac thao tac cong kénh trong viéc thir quyén s dung cac quan hau & cac vi tri.
Diéu do hét siic khong hay vi thao tac trén lai phai thuc hién nhiéu lan. Do do ta sé
chon cach biéu dién sao cho thao tac trén dé bao nhiéu hay b&y nhiéu. Cach tét
nhat 1a biéu dién cdc thong tin thuc su ndi bat va dudc st dung mot cach cang truc
ti€p cang tét. Trong trudng hgp cua bai toan nay thi dé khéng phai la vi tri cac quan
hadu ma 1a phai chdng d& c6 mot quan hau trén mdi hang va cac dudng chéo (Ta da
biét réng ddng mdt quan hdu da dugc dat trén mdi cot k, v8i 1 < k < i). Piéu dé
dan tdi cdch chon cac bién nhu sau:

Var x : array [1 .. 8] of Integer;

a : array [1 .. 8] of Boolean;

b : array [bl .. b2] of Boolean;

c : array [cl .. c2] of Boolean;

Trong do

x[i] bi€u dién vi tri cla quan hau trong cot th i;

alj] = True c6 nghia la khong cé quan hau nao nam trén hangj;

b[k] = True c6 nghia la khong cé quan hdu nao nam trén dudng chéo thu k;

c[k] = True cb nghia la khéng c6 quan hau nao nam trén dudng chéo thr k;

Cac chi s6 cua b va C déu tinh toan dugc, do dd viéc chon cac gidi han chi s6
b1, b2, c1, c2 cling dugc quyét dinh theo; ta lvu y rang trén mot dudng chéo thi
moi & co cung téng sb cac toa dd i + j, va trén mdt dudng chéo thi hiéu sé cac toa
dé i — j 1a khéng ddi. Cu thé |a:

bl =2,b8 =16

cl=-7,c8=7

V@i cach chon c4u trdc dif liéu biéu dién bai todn nhu trén thi :

* Cau lénh dat quan hau sé la nhu sau:



X [i] :=7;

A [j] := False;

B [i + j] := False;

C [i — j] := False;

* Cau lénh cat quan hau sé la:

a[j] := True;

b [i + j] := True;

c[i—j] := True;

* Pidu kién an toan cua 6 (i, j) co thé dadt quan hau dudc biéu dién bgi biéu
thirc logic:

aljlandb[i+jland C[i —]j].

Bai todn 2 (Pai todn ma di tudn)

— Ta c6 thé biéu dién ban cd b&ng mdt ma trén goi 13 dd. Ddng thdi ta dua
ra mot ki€u dir liéu dé chi cac gid tri chi sé.

Type chis6 = 1.. n;

Var dd : array [chi sG, chi 836] of integer;

— Ta quyét dinh chon biéu dién clia mbi 6 trén ban cd bdi mdt s6 nguyén
chr khéng phai mét gid tri Boolean d€& chi & bi chiém, vi rang ta con muén gill lai
d&u vét clia cac 6 bj chiém theo tudn tu. Qui udc nhu sau 1a mét cach chon lua hién
nhién:

dd[x, y] := 0 : 6 (X, y) chua dudc tham dén.

dd[x, y] :=i: 06 (X, y) da dugc tham & nudc thiri (1 <i < n2).

— P& tim c4u truc dir liéu dé biéu dién 8 nudc di cd thé clia con ma ta phan
tich nhu sau:

Cho mot c3p toa do xudt phat (x, y) thi cé 8 chd Ian lugt cd thé 18y Iam toa
dd ma nhay dén (u, v). Ching dudgc danh sb tir 1 dén 8 nhu trong hinh. M6t phuong
phap dan gian dé thu dudc u, V tUr X, y la cong thém cac chénh léch vé toa do chura
san trong mot mang cac cdp chénh léch, hodc trong hai mang cua tirng chénh léch.
Gia sUr cac mang do la a va b ta gan gia tri nhu sau:

am:=2;b[1l]:=1;

al[2l:=1;b[2]:=2;

a[3]:=-1;b[3]:=2;

al[4]:=-2; b[4] :=1;

a[5]:=-5;b[5]:=-1;

al[6]l]:=1;b[6]:=-2;

a[71:=1;b[7]:=-2;



a[8]:=2;b[8]:=-1;
— CoOn mot chi tiét nira khéng thé bd qua dé la : M6t bién [u, v] chi ton tai

dugc néu ca hai u va V déu nam trong cac gidi han 1.. n Vay ta nén xay dung tap

S : =[1.. n] va diéu kién di dudc cia con ma la
Forj:=1to 8 do
Begin

u:=X+alj];
V:=y+bUI;
If(uinS)and (vinS)anddd [u,v] =0
then

Begin

dd [u, v] :=i;
X:=u,y:=V,;
Try (i+ 1) ;
X:=u-alj];
y:=V-bl];
dd [u, v] :=0;
end ;

end ;

§3. TIM THUAT TOAN
1. Khai niém thuét toan

Thudt toan la moét hé théng chat ché va rd rang cac qui tdc nham xac dinh
mot day cac thao tac trén nhitng déi tugng, sao cho sau mot s6 hitu han budc thuc
hién cac thao tac, ta dat dugc muc tiéu dinh trudc.

2. Cac dac trung cua thuat toan

a/ Tinh xac dinh

O mdi budc cla thudt todn, cac thao tac phai hét stc rd rang. Khong thé gay
nén su nhap nhéng, 1an 10n, tuy tién. N6i cdch khac 13 trong cing mdt diéu kién,
hai bd x(r li cung thuc hién mot budc cua thuat toan thi phai cho cung mot két qua.

b/ Tinh hitu han dirng

Mot thuat todn bao giG cling phai dirng lai sau moét sé hitu han budc.

¢/ Tinh ding dan

Sau khi thuc hién tat ca cac Iénh cua thuat toan ta phai dudc két qua mong
muodn, két qua dé thudng dugc xac dinh theo dinh nghia cé trudc.

d/ Tinh phé dung



Thuét todn co thé giai bat ki bai todn nao trong cung mdt I3p cac bai toan,
cé nghia la thudt todn cb thé lam viéc vdi cac dir liéu khac nhau, trong moét mién
xac dinh va ludn dan dén két quad mong muén.

d/ Tinh cé dai lugng vao va ra

Khi bat dau, mot thuat todn bao gid cling nhan céc dai lugng vao ma ta
thudng goi la di liéu vao, cac dir liéu vao thudng 1ay t& mot tap xac dinh cho trudc.

Sau khi két thic, mot thuat toan bao gid cling cho ta mot s6 dai lugng ra tuy
theo chlfc nang ma thuat toan dam nhiém, ching thudng dudc goi la di liéu ra.

f/ Tinh hiéu qua

— Tinh hiéu qua clia mdt thudt todn dugc danh gid dua trén cac tiéu chuén
sau:

* Dung lugng bo nhé can co.

* SO cac phép tinh can thuc hién.

* Thdi gian can thiét dé chay.

* C6 dé hiéu ddi véi con ngudi khong.

* Co dé cai dat trén may khong.

3. Md rong khai niém thuat toan

DE 6 thé giai cac bai todn bang may tinh ching ta thudng phai c6 mét quan
niém réng rai hon vé thudt todn. Cu thé Ia luu y dén céc dic diém sau:

a/ Khong can xac dinh toan b IGi gidi, cac thao tac theo tirng budc mét cach
chinh xac, don vi va rd rang. Thay vao dé chi can chi ra mét cach chuyén tir mot
budc giai i tdi budc giai ké ti€p i + 1, va tim cach c6t nhé bai toan thanh cac bai
todn con, dé chinh Ia thuat todn DE QUY rat quan trong dé gidi cac bai todn téng
quat.

b/ C6 nhiéu bai todn khdng cé cach gidi ding, hodc cach gidi dung khdng thé
chd@p nhan dudc do han ché vé thdgi gian chay va kich thudc bé nhd. Nhung néu ta
chdp nhan két qua gan dung thi cé thé tén tai nhiéu cach gidi d& phic tap va co
hiéu qua han, dé chinh la cac thuat todn Heuristic d€ giai cac bai toan gan dudng.

Vi du 1 (Bai toan Euclide)

Tim udc s& chung 18n nhét cla hai s& nguyén dudng m va n. Ta c6 thuét
todn Euclide dudgc dién ta béng luu d6 nhu sau:

Vi du 2 (Bai toan sang Eratosthenes)

Tim tat ca cac s6 nguyén td trong cac s6 nguyén tir 1 dén N.

(N 16n hon hodc bang 3)

Ta cé thuat toan Eratosthenes nhu sau:

Vi du 3 (Bai toan 8 quan héau)



Hau tim cach dat 8 quan hau trén mot ban cd vua sao cho khong coé quéan
héy nao cé thé dn quén hau khéc.

Ta dung thuat toan D& qui cd quay lui dua trén phudng phap thir va sai nhu
sau:

Vi du 4 (Bai toan ma di tuan)

Cho mdt ban cd cd kich thudc n x n. Mt con ma di chuyén theo luat cd vua
dugc dat trong mot 6 vdi toa do dau la (x1y1l). Hay tim mot dudng di vé@i n?-1 budc
di sao cho moi 6 trén ban cd dé dudc ma nhay dén dung mot lan.

Ta dung thuat toan D& qui cd quay lui dua trén phudng phap thur va sai nhu
sau:

Vidu5

Cho 2 day s6 nguyén duong al, a2,..., an

b1, b2,..., bm

saochoal +a2+ ...+an=Dbl + b2+ ... + bm

Hay lap moét bang s6 a [1.. n, 1.. m] gom cac s6 nguyén duong thoa man:

— Tdng cac s6 6 hang i bhng ai

— Tdng cac s6 & cdt j bang aj

Ta sU dung thuat toan Heuristic "GREEDY” (Tham an) nhu sau:

§4. LAP TRINH
1. Khai niém

Lap trinh 1a dung mét ngén ng may tinh cu thé ndo d6 (vi du I ‘itHcal) dé
didn ta thuat todn, cdu trdc di liéu thanh cac cau I1énh dé mriy tinh cé thé thuc hién
dudc va giadi quyét dung bai toan ma ngudi I(g» trinh mong mudn.

2. Ki nang lap trinh

Ki nang lap tringh la ki nang cai dat thanh cong cac thuét todn bang mot
ngdn ngil 1ap trinh. D& goi la ki nang thi chi cé thé cé dugc théng qua rén luyén tich
cuc.

Kinh nghiém cho thdy mot thuat toan hay nhung do cai dat vung vé, 1o0n x6n
khi chay trén may tinh cé thé cho két qua rat toi té.

3. Phét tri€én chuadng trinh bang cach tinh ché tirng budc

Tinh ché tirng budc la moét phuong phap khoa hoc, cé hé thdng gilp ta phan
tich cac thuat toan va cau truc di liéu tir dé viét thanh chuong trinh.

Muén lap trinh gidi khdng phai chi cdn ndm virng ngdn ngir l1&p trinh la du.

Van dé c6t yéu la biét phuong phdp phat trién dan dan dé& chuyén cac y
tudng ra thanh chudng trinh hoan chinh.

4. Phuong phap tinh ché ting budc



Ban dau chuadng trinh dugc viét bang nhitng I8i tu nhién (Tiéng Viét chang
han) thé hién su phén tich téng thé clia ngudi 1ap trinh.

O ting budc sau, mdi cau I8i dudc phan tich ra chi tiét hon b&ng nhiéu ciu
IGi khac tuong ’'ng véi su phan tich mot cong viéc thanh nhitng cong viéc nho hon.
MO&i cau I5i d6 1a mot sy déc ta cong viéc.

— Ta ndéi & mdi budc ta da tinh ché nhitng cau ISi dd. Su tinh ché dudc
hudng vé phia ngon ng{r Iap trinh ma ta sé dung. Nghia la, cang & nhirng budc sau,
cac cau 10i tu nhién (tiéng Viét) cang dudc thay nhiéu bdng céc cau IGi cia ngdn
nglr lap trinh (vi du Pascal)

— M6ét céu I8i tu nhién néu don gidn thi cé thé thay bang mét vai phat biéu,
con néu nod to ra phirc tap thi cé thé coi né Ia mot tha tuc, va ta ti€p tuc tinh ché& nd.

— Trong qua trinh tinh ché& d6, ta can phai dua ra nhirng biéu dién dif liéu, vi
d{ liéu la nguyén liéu cua may tinh. Nhu vay cung vdi su tinh ché cac cong viéc, dir
liéu cling dudc tinh ché, phan ra, hay cau truc hda. Diéu nay cé nghia la su tinh ché
cac dac ta chuadng trinh va di liéu la song song.

— Phudng phdp tinh ché tirng budc [ mdt thé hién cua tu duy giadi quyét van
dé tir trén xudng trong dd su phat trién cia cac budc 1a hudng vé phia ngén ngilr 1ap
trinh dugc dung. Day cla su di xudng trong hoat ddng phan tich 1a cac phat trién va
cac mo ta dir liéu viét bang ngdn ngir 1ap trinh.

— Hiéu dudgc phudng phdp tinh ché& tirng budc sé giup ngudi 1ap trinh ¢
dudgc mot dinh hudng thé€ hién su ngan ndp trén td gidy nhap ciia minh, tranh khoi
viéc phai md mam, thir di thir lai nhidu 1an cac chudng trinh mang tinh truc giac.

5. Cac vi du

Vi du 1 (Bai toan Euclide)

Tim udc s6 chung I8n nhat cda hai s6 nguyén dudgng m va n.

Theo thuat toan Euclide da trinh bay trong §3 ta tinh ché chudng trinh nhu
sau:

Bat dau

Nhdp m, n, lvuu m vao a, luu nvao b

While m khac n

If M > n then thay m bdim — n

else thay n bdin — m

Xuat UCLN ciia a, b lam

Két thac

Chuong trinh c6 thé dugc viét hoan chinh nhu sau

Program UCLN ;



Var m, n : integer ; a, b : integer ;
Begin

Writeln ("Xin cho biet m, n’) ;
Readln (m, n);a:=m ;b :=n;
While m < > n do
ifM>nthenm:=m—n
elsen:=n—m;

Writeln ('"UCLN cua’, a, b, 'la’, m) ;
Readln ;

End.

Vi du 2 (Bai toan Sang Eratosthenes)

Tim tat cad cac s6 nguyén to trong cac s6 nguyén tir 1 dén N (N I&n hdn hoac

bang 2).

sau.

[]

Theo thudt todn Eratosthenes trong §3 ta cé thé tinh ché& chuong trinh nhu

TINH CHE LAN I

- Lay 2 tap

NT = [] (P& chilra cic s6 nguyén t6 tim dudc)

S =[2,.. N] (Tap cac s6 can xét)

- Tim s6 dau tién trong s dua vao NT.

- Loai bo khdi s cac bdi s6 cua s6 nguyén t6 vira tim dugc (sang loc)

- SO dau tién con lai cua s la s6 nguyhn tft Tiép tuc qua trinh cho dén khi s =

- Xuat NT

TINH CHE LAN 2

Bat dau

NT :=1[1];

S:=[2...N];

Repeat

Tim sO dau tién trong S
NT := NT + [SO]

Loai khdi S cac bdi cua SO
Until S =[]

Xuat NT ;

KéEt thuc.

TINH CHE LAN 3 (Chuong trinh hoan chinh)



Program ERATOSTHENES ;

Const

N =100 ;

Type

Nguyen = 1.. N ;

Var

NT, S:Set of Nguyen ;

S0, I: Integer ;

Begin

NT:=1[1;

S:=1[2..N];

S0 :=2;

Repeat

While n0Ot (SO in S) do

SO :=S0+1 ;

NT := NT + [SO] ;

I:=50;

While I =< N do

Begin

S:=S-[I]

I:=1+S0;

End ;

until S = [];

ForI:=1to Ndo

If I in NT then writeln (I) ;

ReadIn ;

End

RS rang 1a ciu tric di liéu tdp hdp Set of Nguyen tuy dé hi€u nhung rat
cdng kénh va lam may chay rdt chdm chap, ta cé thé dung mang Boolean linh hoat
hon nhu sau:

TINH CHE LAN 4 (DUng mang Boolean)

Program ERATOSTHENES Const N = 1000 ;

Var a : array [1.. n] of Boolean ;

i, j . integer ;

Begin

a[1l] := False ;



Fori:= 2to N do a [i] := true ;

Fori:=2to (Ndiv2)doForj:=2to(Ndivi)do

ali*j]:= False;

Fori:=1to N do

If a [i] then write (i : 4) ;

Writeln ;

End.

Trong ngbn ngir PASCAL, néu dirng mang Bdlean thi ta bi gidi han N nho han
hodc bang 10000. D€ cé thé chay véi sb I16n hon ta khéng dung mang Iuu nhu sau.

TINH CHE IAN 5 (Khéng dung Mang, tap hop)

Program Eratosthenes ;

Vari, j, k, n : integer ;

Begin

Repeat

Write (‘N = ) ; ReadIn (N) ;
Untiln >= 2 ;

Write (*2%*) ;

Fori := 3 to N do Begin

K:=0;

Forj := 2 to Trunc [Sqrt (i)] do If (i mod j) = 0thenK :=1 ;

If K = 0 then write (i) ;

End ;

End.

Vi du 3 (Bai toan 8 quan héau)

Hay tim cach dat 8 quan hau trén mot ban cd vua sao cho khong cdé quéan
hédu nao cé thé &n quén héu khac.

Theo thuat toan dé quy cé quay lui dua trén phudng phap thu va sai da trinh
bay & §3 ta cd chudng trinh Pascal nhu sau.

TINH CHE LAN 1

Program EIGHT_QUEEN;

Var a, x : array [1.. 8] of integer;

b:array [2.. 16] of integer;

c:array [-7, 7] of integer;

i:integer;

Procedure print;

Var j : integer;



Begin

Forj := 1 to 8 do write (x [j] : 4);
Writeln;

Readln;

End;

Procedure Try (i : integer);
Var j : integer ;

Begin

if i > 8 then print else
Forj:= 1to 8 do

if (a [j] =0)and (b [i+ j] =0)and
(c[i-j] =0)then

Begin

x [i] :=73;

aU]:=1;

bl[i+jl:i=1;

cli-jli=1;

Try (i + 1);

c[i-jl:=0;

bl[i+jl:=0;

a[j] :=0;

end;

end;

Procedure Init;

Var j : integer;

Begin

Fiilchar (a, sizeof (a), 0);
Fillchar (b, sizeof (b), 0);
Fiilchar (c, sizeof (c), 0);
End;

Begin [Chuaong trinh chinh]
Init;

Try (1) ;

End.



Sau khi chay chugng trinh trén, mét trong cac k&t qua co thé thdy trén man
hinh la:

A N N W O 0 N1~

Ung vd&i mot IGi gidi sau trén ban cd:
Mudn trénh dung dé quy ta cd thé dung vong lap Repeat nhu sau :
Xét cot dau:

ji=1;i=0;

Thir cot

Repeat

i:=i+ 1 (xét mot hang)

Antoan :=a[ilJand b [i + j] and C [i + j];
Until antoan or (i = 8)

bat quan hau vao 6 (i, j);

X[i] :=1i;

a [i] := False; b [i + j] := False;

c [i -j] := False;

Xét cot ké

j:=j+ 1;i:= 0 Da xong véi cét cubi j > 8 Ba quay lai qua cot dau j < 1
Quay lai

j:=3j—1; [xét lai cbt trudc]

if j > =1 then

Begin

Loai quan hau & 6 (i, j) {i = X [i1}
if i = 8 then Begin

i=ji—1

if j > =1 then

Bé quan hau 6 6 (i, j) {i = X [i1}
end;

end;



end;

Bo quan hau & 6 (i j);

i = x[1;

ali] :=True; b[i +j] :=True; C[i —j] := True
Va chudng trinh PASCAL hoan chinh la:
TINH CHE LAN 2 (Khdng dung Pé Qui)
Program EIGHT QUEEN;

Const

HAU = 'Q’;

OTRONG = "#7;

Var

X : array [1.. 8] of integer; antoan : boolean;
a : array [1.. 8] of Boolean; i, j : integer
b : array [2.. 16] of Boolean;

c : array [-7.. 7] of Boolean;

Begin {Khdi tao tinh trang ban dau}
Fori:= 1to 8 do a [i] := True;
Fori:=2to 16 do b [i] := True;
Fori:=-7to 7 do C[i] := True;

ji=1

i:=0

Repeat

Repeat

ir=i+1

antoan :=a[iJand b [i4-j]and C[i - j];
Until antoan or (i = 8);

If antoan then

Begin {bat quan hau vao}

X[]:=1i

a [i] := False; b [i + j] := False;

c [i — j] := False;

ji=j+ 1; (xét cot ké)

1:=0;

End;

Else

Begin {Quay lai}



ji=j—1; {cot trudc}
if j > =1 then

Begin {B6 quan hau di}
ii=Xx[jl;

a [i] := True;

b [i +]j] := True;

c[i-]j]:= True;

if i = 8 then

Begin

ji=1i—1; {Quay them moét cb6t} if j > = 1 then Begin
ii=x[j];

al[i] :=True; b [i + j] := True;

c[i-j] := True;

End;

End;

End;

End;

Until (j >8)or(j <1);

If j < 1 then Writeln ("VO NGHIEM');

Else

Fori:=1to 8 do

Begin

Forj:=1to 8 do

if x [j] :=i then write (HAU)

else write (OTRONG);

Wrriteln;

End;

End.

Vi du 4 (Bai toan ma di tuan)

Cho mdt ban cd cd kich thudc n x n. Mt con ma di chuyén theo luét cd vua
dugc dat trong mot 6 va@i toa d6 ban dau la (xx, yx). Hay tim mot dudng di véi n2-
1 budc di sao chomoi 6 trén ban ¢ déu dugc ma nhay dén dling moét lan

Theo luat toan Dé quy cé quay lui dua trén phudng phap thir va sai da trinh
bay & §8 ta cé chudng trinh PASCAL nhu sau:

Program Knightour;

Const



a : array [a.. 8] of integer = (2,1,-1,-2,-2,-1,1, 2);
b:army[1..8] ofinteger=(1,2,2,1,-1,-2,-2,-1);
n:=5; nsq:=25;

Type

Index = 1.. n;

Var

q : Boolean;

dd : Array [index, index] of integer;

S: Set of Index;

X, Y : Integer;

Procedure Init;

Begin

Fillchar (dd, sizeof (dd), 0);

§5. CHAY THU, THAY POI, KIEM TRA CHUONG TRINH
1. Chay thu

Mot chudng trinh d& viét xong chua chdc da chay dudc trén may tinh dé€ cho
ra k€t qua mong mudn.

Ki ndng tim 13i, sira 16i, diéuu chinh, viét lai chuong trinh ciing & mot ki
nang quan trong cua ngudi lap trinh.

Qua trinh rén luyén ki ndng nay phai bat dau trong viéc tim 16i va slra chita
16i cCia chinh minh.

2. Phan loai 16i va cach stra chira

LGi vé& thudt todn: diéu chinh lai thuat todn, thdm chi cé thé loai bd thuat
toan sai, tim thuat todn khac nghia la lam lai tu dau.

Loi vé trinh tu: phai xem lai thudt todn, phan tich lai tir trén xudng dé dit lai
cho dung vdéi thuat toan.

L6i v& cl phdp: viét lai cho ding v8i ci phap cla ngdn nglr 1ap trinh ma
minh dang sU dung. (Cac phan mém ngdén ng{r hién nay déu cé phan tién ich giup
dd tim ki€m 18i cii phap va hudng dan slra chira).

3. Xay dung cac bo Test

C6 nhiéu chuong trinh rat kho kiém tra tinh ding dén. Nhat la cac chuang
trinh tim ki€m IGi giai t6i uu, vi ching ta chua biét két qua dung la thé nao ? Vi vay
viéc tim 16i rat kho khan.

Pé& thdo g3 cac khd khan trén, ta nén viét cac chuong trinh cho nhép dit liéu
b&ng Files thay vi bang ban phim (Vi mdi Ian slra chifa trong khi chay th(r lai phai
g0 ban phim lai tir dau).



Théng thudng ta dung cdc thu tuc cé dang sau dé doc cac Files chlfa cac bd
Test.

Procedure Read data;

Var S : String;

f: Text;

X : Bi€n chira di liéu;

Begin

Writen (*Xin cho biet ten File’);

ReadIn (S);

Assign (f, S);

Reset (f);

Read (f,x);

Clowe (f);

End;

Khi tw minh phai lam cac bd Test dé€ thr chudng trinh cta chinh minh ta nén
luu y cac diéu sau:

e Nén khdi dau bang cac bd Test nho nhung chlra cac gia tri dac biét (Vi kinh
nghiém cho th&y day 1a chd dé bi 16i nhat).

e Lam nhiéu cac b6é Test nhung phai da dang tranh Iap di Iap lai cac bo Test
tuong tu.

e Nén két thidc bang céc bd Test cé kich thudc I6n dé€ ki€ém tra tinh chiu dung
cua chuang trinh.

Théng qua cac bd Test dé& didu chinh chuong trinh sita chita cac 16i khé thay
khi 1ap trinh.

Phai ghi nhé réang moét chuang trinh chay qua dugc mot sé b test khéng co
nghia la chuong trinh d6 da ding. Bdi vi cd thé€ la ta chua xay dung dudc bd Test dé
chi ra cai sai cua nd.

Néu dudc, nén tim cach chirng minh tinh ding dan cua chuong trinh (Viéc
nay doi luc rat kho).

4. Thay ddi chuong trinh

MOt chudng trinh da viét xong, da chay tot, da gidai dudc bai toan ma ta
mong muoén diéu dé chua cé nghia la qua trinh 1ap trinh da két thuc. Ta thudng phai
stra d6i nd theo mdt hudng nao dé dé dap Uing mdét yéu cdu mdi (Vi du tdéng quat
hoa van dé lén...). Chinh & day phudng phap tinh ché ting budc té ra cé hiéu qua.
Nhitng cau I8i tu nhién & nhitng budc tinh ché dau sé& gilp ta dé thay dudc nhitng



chd can sira trong chudng trinh cii, gilp ta thira HUONG nhiing lao dong phan tich,
thiét k€ va chirng minh da lam Idc trudc.

Vay phuong phap tinh ché ting budc cé y nghia dbi véi kha nang duy tri cua
chuadng trinh.

Cling vy, phudng phéap tinh ché tirng budc con gilp tdng cudng tinh phd
dung cla chuong trinh, nghia Ia su chuyén d6i chuong trinh sang mét méi trudng
khac vi du nhu sang moét ngon ngi, 1ap trinh khac hay mot hé thGng may tinh khac.

Vi du (Bai todn 8 quan hau téng quat)

Tim tat ca cac cach dat 8 quan hau Ién ban cd sao cho khéng cé quan nao
an nhau.

Trd lai véi budc tinh ché th(r 2 cua bai toan 8 quan hau & 4, ta thay can cé 2
stra ddi sau:

* Khi da dat dudc quan hau cudi cung vao ban cg, thi ta sé in IGi gidi dé ra,
nhung khéng két thic chuong trinh. Ma ta sé thuc hién mét su quay lai dé tim mot
IGi gidi khac.

* Chudng trinh sé ngirng khi su quay lai da qua c6t dau.

Chuang trinh cé dang phac hoa nhu sau:

Xét cot dau

Repeat

Thur cot;

if an toan then Begin

bat quan hau vao;

Xét cot k€;

if cOt ké vugt qua cot cudi cung then

Begin

In ra I3i giai;

Quay lai;

end;

end;

Else quay lai

Until da quay lai qua cot dau.

Chi cén dén day la ta d& co thé viét lai thanh chuong trinh hoan chinh vi
nhifng cau trd IGi tu nhién dé da dudc phan giai thanh Pascal & chudng trinh trudc.
Chuong trinh 8 quan héu tdng quat nhu sau

Program EIGHTQUEEN;

Const



HAU = 'Q’;

OTRONG = ‘#’

Var

X : array [1.. 8] of integer;

a : array [1.. 8] of Boolean;

b : array [2.. 16] of Boolean;

c : array [-7.. 7] of Boolean;

i, j, Stt, ii, jj : integer; antoan, quaylui : Boolean;
Begin

Stt := 0; {SO th( tu cua moét tinh thé}
Fori:=1to 8 do a [i] := true;
Fori:= 2to 16 do b [i] := true;

Fori:= —7to 7 do C [i] := true;

{Tinh trang ban dau} j := 1; {Xét cot dau}
i:=0;

Repeat

Quay lui := False ; {Chua can quay lui}
Repeat

i :=i+1; {thd mot cot}

antoan := a[i] and b[i+j] and c[i — j] ;
Until antoan or (i = 8) ;

if antoan then

Begin {bat quan hau vao}

x[j] :=1;

ali] := False; b[i + j] := False; c[i - j] := False;
ji=j+ 1; {xét cot ké}

i:=0;

if j > 8 then {ba qua cot cudi cung}

Begin

Stt:=Stt+ 1;

Writeln ('Tinh the thu’, Stt : 3,);
Forii := 1 to 8 do

Begin

Write (ii : 3, ");
Forjj:=1to 8 do
if x [jj] = ii then



Write (HAU) else write (OTRONG);
Writeln ;

end ; {In ra mot I3i gidi}

Readln ;

Quay lui := true;

{Quay lai tim mot IGi giai khac}

End;

End;

if (not antoan) or quaylui then

Begin

ji=j-1

if j >=1 then

Begin {G3 quan héau ra}

o:=x[jl;

ali] := True; b[i + j] := True; c[i - j] := True;
if i = 8 then

Begin {Quay lai thém mot cot nlra} j :=j-1; ifj > = 1 then

Begin {Lai g8 quan hau ra}

= x[j];

ali] := True; b[i+]j] := True; c[i—j] := True;

end;

end;

end;

end;

Until (j < 1) ; {Pa quay lai qua cot dau}

End.

5. Tiéu chudn cla chuaong trinh

Thé nao la mot chuadng trinh tot ?

Mot chuong trinh tét can phai thda man bdn tinh chat sau :

a) Tinh tin cay:

MOt chudng trinh tin cdy la moét chuong trinh chay ddng nhu du dinh.

Mu6n mot chuong trinh tin cdy, ta phai:

- C6 mot gidi thuat dung.

- Thé hién mot cach ding dan giai thuat thanh chuong trinh (Cai dat ding).
- Sau khi da dich chugng trinh, phai ti€n hanh th& chuong trinh: Cho nhitng

dir liéu mau vao, chay thir chudng trinh va kiém tra lai két qua.



Tuy nhién viéc chay th' chudng trinh chi giGp phat hién mot s 16i, ch&
khdng phai tat ca. Vi vay khi viét chuong trinh xong phai kiém tra tinh ding dan
cta né. Diéu nay dan dén su ra ddi cta Ii thuyét chirng minh chuadng trinh.

- M6t quan niém quan trong trong viéc lap trinh la : Thiét ké chuong trinh
song song vd&i chi’ng minh chudng trinh. Nghia la trong qua trinh xay dung chudng
trinh ta luén phai kiém tra va chirng minh ding dan cta cac budc:

b) Tinh uyén chuyén:

- Chuong trinh can phai dé sira doi.

- Trong qud trinh s dung mét chuong trinh, nhitng nhugec diém clda nd dén
déan bdc 16. Pdng thdi nhitng yéu ciu ddi véi chuong trinh cling c6 thé cé nhiing
thay ddi so vdi thiét k& ban dau.

- Néu ta viét di viét lai chudgng trinh tU dau thi sé ton rat nhiéu cong tac. Tot
hon, hién nhién, 1a stra chita lai chuong trinh d& cd. Mot chuong trinh t8t phai cé
tinh chat dé sira d6i, nham giup tiét kiém cdng slic cia ngudi 1&p trinh trong qua
trinh phat trién chuong trinh.

- Trong linh vuc xay dung phan mém, ngudi ta thudng ndi : Chuaong trinh cé
chu trinh s6ng gom cac giai doan:

e Thiét ké.

e Thi cong.

e SU dung.

e S(ra doi.

c) Tinh trong sang:

- Chuang trinh phai viét cho dé doc, dé hiéu.

- Chudng trinh phai tao thuan Igi cho viéc bao tri bao gém:

- SUa sai.

- Cai tién.

- Bién doi.

- D& c6 mbt chuong trinh trong sédng, ta cadn chd y vé : cac tén cla bién,
ki€u, chuong trinh con, ... phai cd tinh gdi nhd, viét dudi dang céu tric, s dung
nhiéu chu thich.

M6t chuang trinh khéng trong sdng thudng mac céc sai tém:

e Cac danh hiéu qua van tat,

e Cac phat biéu viét khdng chon Iua,

e Khong tao dang cau truc.

MOt chuang trinh nhu vay khdng nhitng sé khé doc, khd hiéu khi kiém tra

ma con cé thé din dén nhiéu 16i sai khé phat hién.



d) Tinh hitu hiéu:

H{ru hiéu la chay nhanh va it tdn b nhd, nghia la it tén khong gian va thdi
gian.

DE& c6 mdt chuong trinh hitu hiéu, quan trong nhét la c6 mot giai thudt hitu
hiéu. Sau do, can cé nhirng khéo 1éo nhat dinh, khi Iap trinh

Tuy nhién, yéu cau hitu hiéu nhiéu khi lam cho chuadng trinh tré nén réi rém,
kho hiéu, khi sira ddi. Nhirng nha I1ap trinh cdu tric khang dinh, tiéu chuén hitu hiéu
khdng quan trong bang 3 tiéu chuén trén.

Ngay xua, khi nganh lap trinh con th6é sd, ngudi ta thudng chu trong cac
meo vat dé nang tinh hitu hiéu (chay nhanh, it tdn bd nhd). Do dd, chucng trinh
khé doc, t6i tam. Ngay nay, vdi su phat trién clia phan cirng (may chay rat nhanh,
c6 bo nhd I8n). Yéu cau hitu hiéu khéng con dat ra qua nang nhu trudc nira.

Mot chuaong trinh khong phai chi la mot tdp cac ménh Iénh nguGi giao cho
may ma con la mot tap cac théng tin giao tié€p gilta ngudi v38i ngudi.

6. KEt luan.

Qua trinh xay dung chuong trinh 18 mot chudi cdc budc tinh ché.

O mdi budc, mot cdng viéc dugc phan rn Ihni nhiéu cong viéc con. Mdi su
tinh ché cho mét mé ta céng viéc co thé dugc di kém bdi mot tinh ché cho mé ta
cua dir liéu - la cdi tao nén phuong tién lién lac gilra cac céng viéc. Su tinh ché mo
ta cua chuang trinh va cla cac cau trac dir liéu phai tién hanh déng thai.

MU(c d6 cua tinh module dat dugc theo cach nay sé& quyét dinh tinh hAt. dé&
dang hay khé khén trong viéc lam thich 'ng mét chuong trinh . An ndra d6i hay mé
rong vé muc dich hay vé moéi truGng thuc thi (ngdn Itgii, may tinh).

Trong qud trinh tinh ché tirng budc, madi cdch bi€u dién tu nhién cua bai todn
dang xét cAn dudc sir dung cang lau cang tot. Hudng phat trién cua su biéu dién
trong qua trinh tinh ché dugc quyét dinh bdi ngébn ngir 1ap trinh ma ta dung. Ngon
ngif 1ap trinh phai cho phép, ching ta dién td mot cach tu nhién nhat va rd rang
nhat cac cau trudc , tin chuong trinh va di liéu. Dong thdi nd cling phai cho phép
hudng dan qua trinh tinh ché& b&ng cach trinh bay nhitng dic tinh c8n ban va nhiing
nguyén li cau trdc tu nhién doéi véi may tinh ma chuadng trinh chay trén dé.

Moi su tinh ché dan dé&n mdt s6 cac quyét dinh thiét k&, dua trén mot tap
cac tiéu chuén thiét ké.

Vi du:

e Tinh h{tu hiéu.

e Su tiét ki€Em b nhdé.

e Tinh trong sang.



e Tinh cau trdc.

Ngudi 1ap trinh phai dugc rén luyén dé€ cé y thiic vé cédc quyét dinh lién quan
va biét khao sat nghiém tuc cling nhu tir bd cac IGi giai nguy ca khi ching la dung.

Ngudi Iap trinh phai hoc cach can nhdc moi phudng tién cla ting I8i giai
theo tiéu chudn dd. Pac biét 1a phai biét tir bd nhitng quyét dinh ta cd, va di ngugc
|én, néu can thiét, trd lai dinh.

Can phai tU bo niém tin tudng ngdy tho rang Iap trinh 1a dé&, cac ngdén ngif
|ap trinh Ia d4 manh va cac may tinh Ia du nhanh.

CHUONG 2 CAC BAI TOAN CO BAN

§1. PE QUY
1. Khai niém dé quy.

— MOt khai niém X goi la dudgc dinh nghia theo dé quy néu trong dinh nghia
X cé st dung ngay chinh khai niém X.

Vidu 1 : SO tu nhién.

e 0 la mot sO tu nhién.

e n la s6 tu nhién néu n — 1 la s6 tu nhién.

Vi du 2: Ham giai thtra n !

e 0l =1

eNéun>0thinl=n(n—1)!

Vi du 3 : Ngudi giau la

e Ngugi cé nhiéu tai san.

e Hoac cd cha me giau.

2. Chudng trinh con dé quy.

Mot chuong trinh con la mot dinh nghia vé moét cong viéc nao d6. Vay su
dinh nghia d6 cling c6 thé la dé quy.

Ngon nglr PASCAL cho phép cac chuaong trinh con dé quy.

Mot chudng trinh con (ham hoac thu tuc) dudc goi la dé& quy néu trong qua
trinh thuc hién né cé phan phai goi dén chinh no.

Vi du 1 : Ham tinh Giai Thira cda n (tinh n!)

FunctiOn GT (n : word) : Longint;

Begin

if n:=1then GT :== 1 else
GT :=n *GT (n - 1);

End;

Khi cé 1énh goi ham, chang han X := GT (4);



Thi may sé ghi nhd la:

GT (4) := 4* GT (3) va di tinh GT(3)

Ké ti€p may lai phai ghi nhd:

GT (3) := 3* GT (2) va di tinh GT(2)

Ké ti€p may lai phai ghi nhd:

GT(2) := 2* GT(1) va di tinh GT(1)

Theo dinh nghia cua ham GT:

GT(1) := 1

May s€ quay ngudc lai : GT(2) := 2*1 = 2;

ROi ti€p tuc quay ngudc : GT(3) := 3* 2 — 6;

GT(4) := 4*%6 = 24,

Cubi cung két qua tra vé la x = 24

Vi du 2 : Ham tinh Iy thra nguyén cua moét s6 thuc x (tinh xn).

FunctiOn LT (x : Real, n : integer) : Real ;

Begin

Ifn=0thenLT:=1elselT :=x*LT (x, n-1);

End;

Vi du 3 : Thu tuc tim phan tir th( i cua day hoan vi cta n sb tu nhién tu 1
dén n.

Procedure Try (i : byte) ;

Var j : byte ;

Begin

If i > n then xuat else Forj :=1tondo

If b [j] then {s6 j chua chon}

Begin

ali] :=j; b[j] := False ;

Try (i + 1) ; b[j] := True ; a[i] :=0;

End ;

End ;

3. Cau truc chinh cia moét chuong trinh con dé quy

MOt chudng trinh con dé quy vé can ban luén gébm 2 phan.

* Phan c6 dinh:

Trong d6 chlra céc tédc dong ctia ham hodc thd tuc véi mot s6 gid tri cu thé
ban dau cua tham sé.

Vidu 1:

Ifn=1then GT 1 ;



Vidu 2

Ifn=0thenlLT:=1;

Vi du 3:

If i > ri. then Xuat ;

*Phan ha bac

Trong dé tac dong can dudc thuc hién cho gia tri hién thdi cia cac tham s6
dugc dinh nghia bang cac tdc déng da dugc dinh nghia trudc day vai kich thudc nhé

hon cla tham so:

Vidu 1:

If n > 1 then GT := n*GT(n-I) ;
Vidu 2:

If n > 0thenLT: =x*LT(x,n—1);
Vi du 3:

Ifi <=nthen Try (i +1) ;

4. Pé quy hd tudng

N&u cé 2 chuong trinh con B: va Bz goi 13n nhau ta s& cé mét su dé quy hd
tuong.

Co6 nhitng trudng hgp can phai tién hanh khai bao dau mot chuong trinh con
trudc khi khai bdo day du chudng trinh con dé ddc biét 13 trong dé& quy hd tudng,
khi B1 goi Bz va B lai goi Bi.

Vi du:

Program A;

Procedure B2 (x : integer) : Forward ;

Procedure B1 (y : integer) ;

Begin

If y > 0 then

Begin

y:=y+1;

B2 (y)

End;

End;

Procedure B2; {Chi can ghi tén cta chuadng trinh con, khdng can ghi lai danh
sach tham s6}

Begin

If x > 0 then

Begin



X =X—-=2;

Bl (x); end ;

End ;

Begin {Chudng trinh chinh}

B1 (3);

End.

5. Uu diém cua dé quy

Dé quy manh & chd cé thé dinh nghia mot tap rat idn cac tdc dong chi bdi
mot s6 rat it ménh dé.

Dé quy réat thich hogp dé giai cac bai toan cé ban chat dé quy.

MOt chuong trinh viét theo giai thuat c6 tinh dé quy sé mang tinh "Ngudi”
hon do do sé:

* Sang sua.

* D& hiéu.

* Néu bat dudc ban chéat cua van de.

Ban chat cua dé quy la y tudng quy nap hay ha béac trong toan hoc nghia la
dua mot s6 van dé phuc tap vé moét van dé don gian hon.

Cé rat nhiéu thuat toan |i thd hoan toan dugc giadi quyét daon gidn bang cac
chudng trinh dé quy, va rat nhidu nha thiét k& thuat toadn thich dién dat van dé
theo ki€u dé quy.

Cé nhiéu thuat todn cho dén nay van chua cé cach gidi khdng dé quy.

Dé quy la qua tim cua cac nghién cldu li thuyét rat tu nhién cua tinh toan,
cac ham va chuong trinh dé quy doéng vai tro trong tam trong cac nghién clu toan
hoc nhdm c8 géng tach rdi cac bai todn cé thé gidi quyét bang may tinh khédi céc
bai todn khéng thé giai quyét bang may tinh.

Lap trinh dé quy la mdt phuang tién hiéu qua dé td chldc mot thao tac tim
ki€m phirc tap trong mét tdp hop céc kha ndng co thé cé.

6. Cac bai toan dé quy cd ban

Bai 1 (Bai toan Hoan vi)

Tim tat ca cac hodn vi ctia moét mang gom cdé n phan tu.

THUAT TOAN 1:

Gia sr da c6 dudc tat ca cac hoan vi cia n — 1 phan tu ra tim cach sinh ra
tat cd cac hoan vi cta n phan tir cia day a : HV (n)

For j := n downto 1 do

Begin

dsi chd (a[nl, aljl) ;



HV (n - 1);

d6i chd (a[n], a[il) ;

End ;

Chudng trinh PASCAL nhu sau
Program HOAN_VI1 ;

Constn =10 ;

Type Day = array [1..n] of integer ;
Var a : Day ;

m, n, i : integer ;

Procedure Init ;

Var i : integer ;

Begin

Fori:=1tondoali] :=1;
End ;

Procedure DOI_CHO (var x, y : integer);
Var z : integer ;

Begin

Z:=X;

Xi=Y,;

y: =2z

End ;

Procedure Xuat ;

Var i : integer;

Begin

Wrireln ;

For i := 1 to n do write (a[i]);
End ;

Procedure HV (I : integer) ;

Var j : integer;

Begin

If i=1 then Xuat

Else

Forj :=idownto 1 do
Begin

DOI_CHO (a[i,j, a[jl) ;
HV (i-1);



DOI_CHO (alil, a[j]) ; End;

End ;

Begin

Init ;

HV (n) ;

ReadiIn ;

End.

THUAT TOAN 2

— Ta dat mang A[1...N] d€ chra hoan vij vira tim dudc.

— Mang B[1..N] of 0..1 d€ lam c& vdi B[i] cho biét s§ i d& dugc chon vao
hoan vi hay chua.

— Thudt toan dugc 1ap theo kiéu dé quy vai 2 thu tuc la : PRINT va TRY (i :
byte);

— Tha tuc PRINT sé€ in ra hodn vj vira Um dudc.

— Thud tuc FIND (i : byte) cé nhiém vu tim phan tu th{ i trong hoan vi va
dugc goi mot cach dé quy. Ca ché hoat dong cua nd nhu sau:

Procedure FIND (i : byte) ;

Var j : byte ;

Begin

If i > N then PRINT Else

Begin

For j := 1 to N do If B[j] then Begin al[i] :=j;

b[j] :=0;

FIND (i + 1) ;

B[j] :=1;

End ;

End ;

End ;

Vidu: N =3

Chuadng trinh PASCAL nhu sau :

Program HOAN_VIZ2 ;

Const N = 10 ;

Var

A : Array [1..N] of byte ;

B : Array [1..N] of 0..1 ;

i, dem : integer ;



Procedure PRINT ;

Var i : integer ;

Begin

dem :=dem + 1 ;

Write (‘"Hoan vi thu’, dem, ") ;

Fori:= 1 to N do Write (A[i]) ;

Writeln ;

ReadIn ;

End ;

Procedure FIND (i : byte) ;

Var j : byte ;

Begin

If i > N then PRINT ;

Else

Begin

Forj:=1to N do

If (B[j] = 1) then

Begin

Alil =17,

Blj]:=0;

FIND (i + 1) ;

Blj]l:=1;

End ;

End ;

End ;

Begin

Dem :=0 ;

Fori:=1to N do BJ[i] :=1;

FIND (1) ;

End.

Bal 2 (Bai toan thap Ha Noi)

Co6 2 cot A, B, C va n dia kich thudc khac nhau & cot A, dia I6n & dudi, dia
nhoé & trén. Hay chuyén cac dia tir A sang C sao cho:

- Mdi 1an chi dugc chuyén mot dia.

- O céc cot, tinh trang dia luén ludn 1a dia I6n & dudi, dia nhd

g trén.



* Ta suy nghi theo kiéu dé quy nhu sau:

- Ta mudn chuyén n dia tir c6t A sang cét ¢, I8y cot B lam trung gian.

- Bé&i vi dia I8n nhat phai nhm dudi bén phai lam cich nao dé chuyén n—1
dia trén clng tir cdt A sang cot B 18y C lam trung gian roi chuyén cai dia I16n nhét &
dudi cuing tir cét A sang cdt C. Va réi ta phai lam cach nao d6 chuyén n — 1 dia tir
cOt B sang c6t C lay A lam trung gian.

* Thudt toan tom tat nhu sau:

P& chuyén n dia tir A sang C, I8y B lam trung gian.

Ta lam:

— Chuyén n—1 dia tr A sang R, IAy C lam trung gian.

— Pem 1 dia tUr A sang c.

— Chuyén n-1 dia tir B sang (!, I\y A Iam trung gian.

* Viét lai thanh dang thu tuc

Procedure Doicot (n, A, B, C) ;

Begin

If n > 0 then

Begin

Doicot (n—1, A, ¢, B) ;

Chuyé&n mét dia (A, C) ;

Doicot (n—1, B, A, C) ;

End ;

End ;

* Chudng trinh PASCAL day du nhu sau:

Program Thap Ha_Noi ;

Type

Cot = Char; (C6 3 cot la ‘A’, 'B’, 'C')

Var

n : integer ;

Procedure ChuyenDia (X, Y : c6t) ;

Begin

Writeln ('Chuyén mdt dia tl”, X’ sang’, Y) ; ) ;

End ;

Procedure DoiCot (n : integer ; A, B, C : Cot) ;

Begin

If n > 0 then

Begin



DoiCot (n—1, A, ¢, B) ;
ChuyenDia (A, C) ;

DoiCot (n— 1,BA, C) ;

end ;

Begin {Chudng trinh chinh}
Write ("Xin cho biét s6 dia’) ;
Readln (n) ;

DoiCot (n, A, B, C) ;

End.

Chudng trinh sé thuc hién nhu sau v8in = 3
Céac hudc chuyén dia sé la:
A-C

T W™ > O P
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A-C

Bai toan 3 (Day Fibonacci)
Tinh s6 hang th( n cua day Fibonacci dudc dinh nghia nhu sau :
Fo=1

Fi=1

Fn = Fa-1 + Fn-2

Chuang trinh PASCAL nhu sau

Program Fibonacci :

Var

n : integer ;

FunctiOn Fib (n : integer) : integer ;

Begin

If n < =1 then Fib := 1 Else

Fib := Fib(n-1) + Fib(n-2) ;

End ;

Begin

Writeln ("xin cho biet n’) ;

Readln (n) ;

Writeln ('So hang thu’, n, ‘cua day Fibonacci la’, Fib (n)) ;



ReadiIn ;

End.

Bai 4 (Tim udc s6 chung I8n nhat)

Tim udc chung I&n nhat cua hai s0.

* Ta dua vao tinh chat dé quy sau day cua udc chung:
USC(m, n) = USC(n, m Mod n)

* Chuadng trinh PASCAL nhu sau:

Program USCLN ;

Var

Sol, So2 : integer ;

FunctiOn USC (m, n : integer) : integer ;

Var

r : integer ;

Begin
r:=mModn;

If r = 0 then
USC:=n

Else

USC := USC(n, r) ;
End ;

Begin

Writeln (*Cho s6 th 1'); Readln (Sol) ;

Writeln (*Cho s6 thi 2) : Readln (So2) ;

Writeln (‘UGc s6 chung I8n nhat 1a’, USC (Sol, So2)) ;

ReadiIn ;

End.

Bai 5 (Pao ngudc chi{r sO)

Lap trinh d€ nhdp vao mdt s6 nguyén. ROi in ra chir d6 theo th( tu dao
ngudgc:

Vi du : Nhap vao 1987.

Inra: 7891

* Chudng trinh PASCAL nhu sau:

Program DAONGUOCCHUSO ;

Var

So : integer ;

Procedure DAOCHUSO (conso : integer) ;



Begin

Write (conso Mod 10 : 1) ;

If (Conso DIV 10 <> 0 then

DAOCHUSO (conso DIV 10) ;

End ;

Begin

Write (*Cho vao mot so hguyen duong’);

Readln (So) ;

DAOCHUSO (So) ;

Writeln ;

Readln ;

End.

Bai 6 (Tinh gia tri cia sd LA MA)

Lap trinh @& tinh gia tri ctia mot s viét dudi dong LA MA

Vi du : MDCLXVT = 1666

GIAI THUAT

— Ta dat tén ham dé quy nhu sau

LAMA (r : string; i : integer) : integer

Ham nay cé nhiém vu tinh gia tri cua s6 La Ma dudgc viét dudi dang String r
tu vi tri thr i cua String.

— Dbat X := Giatri (r [i]);

— Diéu kién dung la:

If i = Length (r) then LAMA := x;

— Phan dé qui la:

If i < Lenght (r) then

If x < Giatri (r [i + 1]) then

LAMA := X + LAMA (r, i + 1)

Else LAMA := - X + LAMA (r, i + 1);

* Chudng trinh PASCAL nhu sau

Program TINH_SO_LA_MA;

Var r : String;

Procedure NHAP;

Begin

Writeln ("Xin cho biet so Lama’);

Readln (r); end;

FunctiOn LAMA (r : string; i : integer) : integer;



Vnr X : integer;

FunctiOn GIATRI (c : char) : integer,
Begin

Case C of

'M’, 'm’ : GIATRI := 1000;

‘DY, 'd’ : GIATRI := 500;

‘C’, 'c’ : GIATRI := 100;

‘L, I : GIATRI := 50;

‘X', 'x" : GIATRI := 10;

V', 'v' : GIATRI := 5;

‘I, %" : GIATRI :=1;

Else

GIATRI := 0; .

End;

End;

Begin

x := GIATRI (r [i]);

If i = Length (r) then LAMA := x
Else

If x < GIATRI (r[i + 1]) then

LAMA := - x + LAMA (r, i + 1)

Else
LAMA :
End;
Begin {Main Program}

NHAP;

Writeln (*Gia tri cua so La ma’, r, ‘l1a', :AMA (r, 1));
Readln;

End.

Bai 7 (Bai toan sap x&p)

X + LAMA (r, i + 1);

Cho day s6 nguyén A [1..n] hdy sap x€p A theo thu tu tdng

Thuat toan (QUICKSORT)

Ta dung phuong phap phan vung dé xur li ndi dung chinh la chon phén t&r x &
gitra cua ddy lam chudn dé so sanh, tir d6 phan hoach day nay thanh 3 day con lién
ti€p nhu sau:

* Day con thr nhat gom cac phan t nho han x



* Day con th({ hai gom cac phan t& bang x.

* Day con th(r ba gobm cac phan tu I6n han x.

Sau do lai ap dung giai thuat phan hoach nay cho day con th( nhac va day
con th( ba, n€u cac day con nay cé nhiéu han moét phan tu (Bé quy).

Cu thé€ 13 xét mdt doan cua ddy tu thanh phan th& L dén thanh phén th& R
ta thuc hién cac budc sau:

* LAy gia tri cha thanh phan th& (L + R) div 2 gan vao bién x

* Choibandaulal

* ChojbandaulaR

* Lap lai

e Chirng nao con A[i] < X thi tang i

e Chirng nao con A[j] > X thi giam J.

e NEui < =jthi

- Hodn vi A [i] va A [j]

-Tang i

- Giam j

Cho dén khii > j

e S3p x&p doan tUr A [L] dén [j]

e S3p x&p doan tUr A [i] dén A [R]

Vidu :

Sap xép day so:

39

50

7

37

89

13

1

62

- Dau tién ta gan X = 37

- Sau 2 Ian ddi cho ta dugc day

1

13

7

37

89



50

39

62

— XU ly day con: 1, 13,7

— Ta dugc: 1, 7, 13

— XU ly day con: 89, 50, 39, 62
— Ta dugc: 39, 50, 89, 62

39, 50, 62, 89

Cai dat bang PASCAL nhu sau:
Procedure

QUICKSORT (Var A : Array [l..n] of integer);
procedure SORT (L, R : integer);
Vari, j, TG, X : integer;

Begin

X :=A[(L + R)div 2];

i:=1L;

ji=R;

Repeat

While (A [i] < X) do inc (i);
While (A [j] > X) do dec (j);

Ifi <=jthen
Begin

TG := A [i];
Al := AL
A [j] :=TG;
inc (i);

Dec (j);

End;

Until i > j

IF L < j then SORT (L, J);

IF R > i then SORT (I, R);

Begin

SORT (1, N);

End;

Thuat todn 2 (SELECTIONSORT)

Ta dung thd tuc dé quy FIND (i : integer).



Begin

IF i < n then Begin

Forj:=i+ 1tondo

IF A [i] > A [j] then

Hoan vi (A [il; A []);

FIND (i + 1);

End;

End;

- Cai dat bang PASCAL nhu sau:

Procedure SELECTIONSORT (Var A : Array [1... n] of integer);

Procedure FIND (i : integer);

Var TG, j : integer;

Begin

IFi < N then

Begin

Forj:=i+ 1tondo

IF A[i] > A[j] then

Begin

TG := A [i];

Afi] := AL

A[j] :=TG;

end;

FIND (i + 1);

End;

End;

Begin

FIND (1);

End ;

7. Khir dé quy

- Co mot s giai thudt dé quy thudc loai tinh todn don giadn co thé dugc thay
thé bdi mot giai thuat khac khong tu goi nd, su thay thé dé dudc goi la khir dé quy.

Tuy nhién, nhu vay khéng cd nghia la phai khir dé& quy bang moi gia va
khéng nén e ngai cling nhu dc cam vdi viéc dung dé quy.

Vidu1l

* Ham dé quy sau:

FunctiOn GT (n : word) : longint;



Begin

IFn=0then GT :=1

Else GT :=n*GT (n - 1);

End;

* CO thé dudc khir dé quy nhu sau:
FunctiOn GT (n : word) : longint;
Var

i : word;

T : longint;

Begin

T:=1,;

IF i > 0 then
Fori:=1tondoT:=T*i;

GT :=T,;

End;

Vidu 2

* Ham dé quy sau:

FunctiOn Fib (n : integer) : integer;
Begin

Ifn:=0thenFib:=0

Else IFn =1then Fib:=1

Else Fib := Fib (n - 1) + Fib (n - 2);
End;

* CO thé dudc khir dé quy nhu sau:
FunctiOn Fib (n : integer) : integer;
Var

i, X, Yy : integer;

Begin

Ifn:=0thenFib:=0

Else If n := 1 then Fib := 1

Else Begin
i:=1,y:=0;x:=1;
While i < n do

Begin

=i+ 1;

X:i=X+Yy;



y: =X-Yy,;

End;

Fib := x;

End;

End;

Vidu 3

Thu tuc dé quy SELECTION SORT sau day

Procedure SELECTIONSORT (Var A : Array [1.. n] of integer);
Procedure FIND (i : integer);

Var TG, j : integer;

Begin

If i < N then Begin
Forj:=i+ 1tondo
If A [i] > A [j] then
Begin

TG := A [i];

Afi] := AL

A[j] :=TG;

end;

FIND (i + 1);

end;

end;

Begin

FIND (1);

End;

Cé thé khir dé quy nhu sau:

Procedure SELECTIONSORT (Var A : Array [1.. n] of integer);
Var TG, i, j : integer;

Begin

Fori:=1ton-1do

Forj:=1+ 1tondo

If A [i] > A [j] then

Begin
TG := A [i];
Ali] :=A01;

A [j] :=TG;



end;

End;

8. K&t ludn vé dé quy

— Dé quy qua la mot vung dat day quyén ri doéi v8i ngudi lap trinh, tai do
nhirng van dé kho nhat dugc gidi quyét bang mot vai dong |énh.

— Khong nén e ngai dé quy ciling nhu khong nén lam dung dé quy.

— Nghé thuat giai quyét bai toan trong tin hoc la nghé thuat (quyét dinh khi
nao dung dé quy va khi nao khong dung dé quy.

— Can luu y rhng dé quy khong nhitng la mot phudgng phap lap trinh quan
trong ma con la mdt phuong phap suy nghi dé gidi quyét vdn dé& mét céch téng
quat dua trén y tudng:

* Pdn gian hda cong viéc

* Phan vung dé xur i

Trong cac phan sau nhu:

* Tim ki€ém

* \Vét can

* DO thi

Chung ta sé thudng xuyén gop lai dé quy.

§ 2. TIM KIEM

1. Khai niém

MOt trong cai nhiém vu cd ban cta may tinh la tim ki€m.

Cé thé ndo nhung hdu hét cic bai todn trong tin hoc déu s dung bai toan
tim ki€m.

Vi du:

Tim mot dbi tuong thda man mot s6 cac diéu kién nao dé trong mot tap hop
cac doi tugng da xac dinh.

Tim mot IGi gidi t6i uu trong mot tap cac IGi giai ctia mot bai téan da xac

dinh.

2. Phuang phédp tdng quat

Dé gidi mot bai toan tim kiém ta thudng thuc hién cac budc sau.

Budc 1:

- Xac dinh tap hdp tim ki€ém sao cho khéng thira, khong thi€u, khong sai.

- T8 chic di liéu dé cé thé md ta tdp hop tim kiEm modt céch don gian va
chinh xac.

Budc 2:

- Xac dinh d6i tugng can tim ki€m.



- Phan tich cac dac trung cua doi tuogng can tim kiém.

- Biéu dién cac dic trung dé thanh cac biéu thirc BOOLEAN.

Budc 3:

Xac dinh thuat toan (chién lugc) tim ki€m vi du nhu sau:

- Tim tuan tu

- Tim nhi phan

- Thir sai bang vét can

- Th{ sai va quy lui

- Tim bang mot thuat toan dac biét

3. Tim kiém tuan tu

Dé don gian, ching ta chi trinh bay qua vi du tim mét gid tri X nguyén xem
cd ndm trong mot day cac sé nguyén hay khong?

NEu co, thi cho biét vi tri cia nd.

THUAT TOAN

- Di tr phan t&r dau dén phan tu cudi cua day A [1.. n].

- So sanh tung phan tu cua day vai gia tri X.

- Néu tim thay gia tri X thi thoat ra va thong bao th( tu cua phan tu thar i
thda A [i] := X.

- Néu sau khi di hét ma khong tim thay thi viéc tim ki€m xem nhu da két
thuc véi két qua la 0.

Chugang trinh PASCAL nhu sau:

FunctiOn

Tim (x : integer; A : Array [1.. n] of integer) : Word;

Var i : word;

Begini:=1

While (i <= n) and nOt (x = A [i]) do inc (i);

Ifi > nthen Tim := 0;

Else Tim :=i;

End; s

4. Tim ki€m nhi phan trén mdt mang da dudc sap

THUAT TOAN

- Gid sr mang A [1.. n] d& dudc sap th( tu tdng dan.

- Ta chia d6i mang A xem thanh phan & gilta cé gia tri I6n han hay nhd han
gid tri X dé tir d6 xac dinh nén tiép tuc tim ki€m & nira trén hay nira dudi.

- Gia sl chon dugc day trén, ta ti€p tuc chia déi ddy trén dé tim ki€m cho
dén khi gap gia tri X (tim th8y) hodc khéng thé chia déi dudc nira (khéng tim thay).



Cu thé Ia:

- Ta dung 3 bién Low, High, Mid d€ luu gilt chi s6 ctia dau, cudi, gilta cla
day dang tim kiém.

- Ban dau cho Low := 1; High :=n;

- Chirng nao High > Low thi thuc hién:

e Mid := (Low + High) div 2;

e Néu x > A [Mid] thi

Low := Mid + 1;

e Ngugc lai {x <= A [Mid]}

e Néu x < A [Mid] thi

High := Mid - 1;

e Ngugc lai {x = A [Mid]}

High := -1;

e Néu High = - 1 thi tim thay x tai thanh phéan th& Mid

e Ngugc lai thi khéng tim thay.

Chuang trinh PASCAL nhu sau:

FunctiOn

Tim (x : integer; A : Array [1.. n] of integer) : word;

Var

Low, High, Mid : integer;

Begin

Low := 1; High := n;

While High >= Low do

Begin

Mid := (High + Low) div 2;

If (A [Mid] < x) then

Low := Mid + 1

Else

If (x < A [Mid]) then

High := Mid - 1

Else

High := -1

End;

If high = - 1 then Tim := Mid;
Else Tim :=0

End;



5. Tim bang vét can — th(r sai

THUAT TOAN TONG QUAT

— Duyét hét khong gian tim kiém (vét can).

— Kiém tra xem tirng d&i tugng moét cd théa tinh chét chia ddi tugng can tim
hay khong n€u duang thi luu lai, n€u sai thi bo qua (thu sai).

Vidul

Lap trinh tim tat ca cac cach thay thé cac dau ? bdi cac dau phép tinh +, =,
* /, trong biéu thilrc dudi day sao cho biéu thirc cd tri bang 35:

((((L?2)?3)?24)?5)?6

THUAT TOAN

— Viét ham F dé tinh todn nhu sau

FunctiOn

F(X, Y, d : integer) : Real;
Begin

Case d of
1:F:=(X+Y);
2:F:=(X*Y);
3:F:=(X*Y),

4 :F:=(X/Y);

End;

— Vét can tat ca c6c cach dién ddu bang 5 vong lap:
Fori:=1to 4 do

Forj:=1to4 do

Fork :=1to 4 do

For1:=1to4do

Form :=1to 4 do
F(F(F(F(1,2,i),3,]3),4,k),5,1),6, m)=35
Then Xuat,

Chuang trinh Pascal nhu sau

Program DAU,;

Const

A : Array [1.. 4] of char =

O+

Var

i, j, k, I, m : integer;

Procedure Xuat;



Begin
Writeln ("(C((I", A [i], '2), A [j], '3)" A [k], '4)" A [1],'5)", A [m], '6)=35");

ReadlIn;

End;

FunctiOn F(X, Y, d : integer):Real;
Begin

Case d of

1:F:=(X+Y);

2:F:=(X-Y);

3:F:=(X*Y);

4 :F:=(X/Y);

End;

Begin {Main program}

Fori:=1to4 do

Forj:=1to 4 do

Fork :=1to 4 do

For1:=1to4do

Form :=1to 4 do

If F (F (F (F (F (1,2i),3j),4,k),5,1),6,m) = 35 then Xuat;

End.

Vidu 2

Tim cach dién chin chir s6 khac nhau {1,2,3,4,5,6,7,8,9} vao bang vudng
3x3 nhu sau:

a b C
a* b’ c*
a” b” c”

Sao cho

a’b’c’ = 2abc

a"b"c” = 3abc

THUAT TOAN

—Vét can tat ca cac cach chon abc bang mot vong lap:

Fori: =123 to 333 do

Begin

ji=2%*1i

k:=3%*i;



KT(i, 3, k);

End;

— Thu tuc kiém tra dudc viét nhu sau :
Procedure KT(i, j, k : integer);
Var x : Array [1.. 9] of integer;
Begin

X[1] = i Mod 10;

x[2] = (i div 10) mod 10;

x[3] = idiv 100;

X[4] = j Mod 10;

X[5] = (j div 10) mod 10;

x[6] = j div 100;

X[7] = k Mod 10;

x[8] = (k div 10) Mod 10;

x[9] = k div 100;

If ([x[1], x[2], x[3], x[4], x[5], x[6], x[7], x[8], x[9]]
=1[1,2,3,4,5;6,7,8,9)])
then

Begin

Writeln (x[3], x[21, x[1]);
Writeln (x[6], X[5], x[4]);
Writeln (x[9], x[8], x[7]);

End;

End;

Chuang trinh PASCAL nhu sau :
Program BANGSO;

Var i, j, k : integer;

Procedure KT(i, j, k : integer); Var X : array [1.. 9] of integer; Begin
X[1] =i Mod 10;

xt2] = (i div 10) Mod 10;

x[3] =i div 100;

x[4] = j Mod 10;

x[5] = (j div 10) Mod 10;

x[6] = j div 100;

X[7] = k Mod 10;

x[8] = (k div 10) Mod 10;



x[9] = k div 100;

If ([x[1], x[2], x[3], x[4], x[5], x[6], xt7], x[8], x[9]]

=[1,2,3,4,5,6,7,8,9])

then

Begin

Writeln (x[3], x[2], x[1]);

Writeln (x[6], xX[5]1, x[4]);

Writeln (x[9], x[8], x[7]);

Readln;

End;

End;

Begin {Main Program};

Fori:= 123 to 333 do

Begin

ji=2%*i

k:=3%*i;

KT(i, j, k);

End;

End.

6. Tim bang dé quy — th& sai — Quay lui

THUAT TOAN TONG QUAT

— Chia khong gian tim kiém ra thanh nhiéu cap (cay tim ki€m).

— DuUng thu tuc dé quy di tur cap thap dén cap cao.

— Tai modi cp xét tat ca cac cach cé thé chon dugc.

— Chon th& mo6t cach, néu con hi vong chon dung (thu sai) thi ti€p tuc Ién
cap cao han.

— Né&u d3 sai thi quay lui, g8 bd nhitng gi vira chon ngay phia truéc dé€ chon
lai cach khac.

-Vidu1l

Tim tat ca cac hoan vi cua day s6 nguyén (1,2,3,..., n).

THUAT TOAN

Ta chia khong gian tim kiém thanh n cap Urng véi n s6 hang cua 1 hoan vi.

Dat cd B[1.. n] of Boolean trong dé B[j] cho biét s6 j da dudc chon cho hoan
vi hay chua.

Dung thu tuc dé quy sau day dé thi sai va quay lui.

Procedure Try (i : integer);



Var j : integer;

Begin

If i > n then Xuat
Else Forj :=1to ndo
If B [j] then

Begin
A [i] := j; {Chon}
B [j] := False;

Try (i + 1); {bPé quy}

B [j] := True; {Quay lui}
A[l] :=0;

end;

End;

Chuang trinh Pascal day da nhu sau :
Program HOAN_VI;

Const n = 5;

Var A : Array [1.. n] of integer;

B : Array [1.. n] of Boolean;
Procedure XUAT;

Var j : integer;

Begin

Forj:=1to n do write (A [j] : 4);
Writeln;

End;

Procedure Init;

Var j : integer;

Begin
Forj:=1tondoBI[j]:=True;
End;

Procedure TRY (i : integer);

Var j : integer;

Begin

If i > n then Xuat

Else

Forj: =1tondo

If B [j] then



Begin
Ali] :
B [j]:
Try (i + 1);
B [j] :
Ali]:
End;
End;
Begin {Main Program}

Init;

Try (1);

End.

Vidu 2

Cho 3 ki tu A, B, c. TU 3 ki tu trén hay viét chuong trinh tao

J;
False;

True;

Il
o

ra chudi ki tu thda man cac tinh chat sau:

1) Cé dd dai 100;

2) Khéng cé hai chudi con lién ti€p nao gidng nhau;

3) SO ki tu B la it nhat.

THUAT TOAN

- Ta chia khong gian tim kiém thanh 100 c&p (ng v4i 100 s6 hang cla chubi.

- DUng ham OK sau day d6 kidm tn» tinh ding d&n cua chudi (x1, x2,...xi)
v3i gia thiét rdng chudi (x1, x2,..., xi-1) da ding.

ChU y cdc vi tri sau cua 2 chudi con cé dd dai K:

FunctiOn OK (i : integer) : Boolean;

{* Kiém tra diéu kién 2 cta dau bai *}

Var

K : integer;

Begin

OK := True;

For K := 1 to Trunc (i/2) Do

If Copy (Y,i-2*K+ 1, K) = Copy (Y, i-K+1, K) then

Begin

OK := False;

Exit;

End;

End;



— Dung thu tuc dé quy sau day dé th( sai va quay lui.
Procedure TRY (i : integer);

Var j : integer,

Begin

If i > n then.CHECKMIN Else

Forj := 1 to 3 do Begin
Y:=X+MCl;

If OK (i) then Begin

X:=X+MO01;

IF M [j] = ‘B’ then

Count := Count + 1;

TRY (i + 1);

If M [j] := ‘B’ then count := count — 1
Delet (X, i, 1);

end;

end;

End;

- Pé tim chudi c¢é 90 ki tu B it nhat ta dung thu tuc CHECKMIN sau:
Procedure CHECKMIN;

Begin

If Min > Count then

Begin

Min := Count;

Z:=X;

End;

Chugng trinh PASCAL day da nhu sau Program FINDSTRING;
Const N = 100;

Type Chuoi = String [100];

Var X, Y, X : chuoi;

M : String [3];

Count, Min : integer,

Procedure Init;

Begin
Count := 0;
Min := 100;

X :=



M := 'ACB’;

end;

FunctiOn OK (i : integer) : Boolean;
Var

K : integer;

Begin

OK : = True;

For K := 1 to Trunc (i/2) do

If copy (Y,i-2*K + 1, K) = Copy (Y, i-K+1, K)
Begin

OK := False;

Exit;

end;

End;

Procedure CHECKMIN;

Begin

If Min > Count then Begin

Min := Count;

zZ:=X;

end;

End;

Procedure TRY (i : integer);

Var j : integer;

Begin

If i > N then CHECKMIN Else
Forj:=1to 3 do

Begin

Y := X+ M[j];

If OKTi] then

Begin

X=X+ MJj];

If M [j] = 'B’ then Count := Count + 1 ;
Try (i+ 1) ;

If M UI = ‘B’ then Count := Count - 1 ;
Delet (x,i,1);

end ;



end ;

End;

Begin {Main Program}

Init ;

Try (1) ;

Writeln (‘\Chudi cdn tim la : ', Z2) ;

Writeln (* S6 phan tir B cé trong chudi 1a : ', Min);

End.

Vidu 3

Trong hé toa d6 vudng goc, cho toa d6 cua n hon dao la M1(X1, Y1) ,M2(X2,
Y2),..., Mn(Xn , Yn) Gia thiét rang tat ca cac thung chra cia Cand chi da chra moét
s6 xang dé di qudng dudng dai khdng qua L km cho trudc. Trén mdi dao déu cé san
sang du trir d€ Cand c6 thé nap day cac thung chlra. Hay tim moi dudng di cé thé
cua Cand xuat phat tur dao Nj(Xj , Yj) dén dao Nj(Xj,Yj) va chi ra mot dudng di toi
uu (cb s6 1an ghé vao dao dé 18y xang la it nhat).

THUAT TOAN

— Ta tim tat ca cac dudng di .va dudng di t6i uvu bang thu tuc dé qui sau day
dé thir sai va quay lui.

Begin {Main Program}

Init ;

Try (1) ;

Writeln (‘Chuéi cantimla: ', Z) ;

Writeln ('S8 phan ti B cé trong chudi 1a : ', Min) ;

End.

Procedure Try (i : integer) ;

Var j : integer ;

Begin

If j = Target then

Begin Print ;

Findmin ;

end

Else

Forj:=1tondo

If nOt (tt [j]) and (m >= Kc (i, j)) then

Begin

t:=t+1;



Dao [t] :=j;

tt [j] := True ;

Sl:=Sl+1;

Try (§) ;

Sl:=Sl-1;

tt [j] := False ;

t:=t-1;

end ;

End ;

- Ta tim dudng di. t6i uu tong thu tuc sau
Procedure Findmin ;

Begin

If Min > S| then begin

Min := S| ;

tl :=t;

Daol := Dao ;

End ;

End ;

Ta xuat cac dudng di tim dugc tong thu tuc sau :
Procedure Print ;

Var j : integer ;

Begin

Tot := True ;

Writeln ("Ton tai dudng di: ') ;
Forj:=1totdo

Write (‘M’, Dao [j], ' = >") ;
Writeln ;

End ;

- Ta xudt dudng di t6i uu bang thu tuc sau
Procedure Printmin ;

Var j : integer ;

Begin

Writeln ;

Writeln ('Budng di ti uu: ') ;
Forj:=1totl do

Write (‘M’, Daol (j], ‘= >') ;



Writeln ;

WritnIn (‘S6 Ian ghé qua:’, Min - 1)

End ;

Toan b6 chudng trinh PASCAL nhu sau
Program TIMDAO; Uses crt ;

var

Dao, Daol, X, y : Array [1.. 100] of integer ;
tt : Array [1.. 100] of Boolean ;

Min, SI, n, t, t1, i, Source, Target : integer ;
s, m: real;

Tot : Boolean ;

Procedure Init ;

Begin

Clrscr ;

Write (‘Chon:’) ;
Readln (n);
Fori:=1tondo
Begin

Write (‘Cho X', i, *, y*, i, V) ; Readln (x [i], y [i]) ; tt [i] := False ; end ;
Write (‘Diem xuat phat:’) ;

Readln (Source) ;

Write (‘Diem ket thuc:’) ;

Readln (Target) ;

Write (‘Cho m:’) ;

Readln (m) ;

t:=1; Dao[1] := Source ; tt [1] := True ;
Sl := 0 ; min := maxint ; Tot := False ;
End ;

FunctiOn dd (i, j : integer) : Real ;

(Tinh khoang cach giira 2 dao i, j)

Begin

dd := sqrt (sqr (x [i] — x [j]) + sqr) y [i] ;
End ;

Procedure Print ;

Var j : interger ;

Begin



Tot := True ;

Writeln ("Ton tai duong di ;') ;
Forj:=1totdo

Write (‘M’, Dao [1], ' =>") ;
Writeln ;

End ;

Procedure Printmin ;

Var j : integer ;

Begin

Writeln ;

Writeln ('‘Duong di toi uu:’) ;
Forj:=1to tl do

Write (‘M’, Dao1l [j], '=>") ;
Writeln ;

Writeln ('So Ian ghe qua:’, Min - 1) ;
End ;

Procedure Findmin ;

Begin

If min > Sl then

Begin

Min := S| ;

tl :=t;

Daol : = Dao ;

End ;

End ;

Procedure Try (i : integer) ;
Var j : integer ;

Begin

If j := Target then

Begin

Print ;

Findmin ;

End ;

Else

Forj:=1tondo

If nOt (tt UP and (m > KC (i, j))



then

Begin

t:=t+1;

Dao [t] :=j;

tt [j] := True ;

Sl:=Sl+1;

Try (4) ;

Sl:=Sl—1;

tt [j] := False ;

t:=t-1;

End ;

End ;

{Chuadng trinh chinh}

Begin

Init ;

Try (Source) ;

If tot then Printmin

Else

Writeln ('Khong co duong di’) ;

End.

7. Cac bai toan tim ki€m ca ban

Bai 1 : So d6 dudng di 2 chiéu giltra N thanh phd dugc cho bdi ma tran A[i, j]
trong dé A [i,j] = 1 néu cé dudng di gilra thanh ph6 i tdi j va A [i, j] = 0 néu khong
c6 dudng di.Hay lap trinh tim moi dudng di khac nhau gilra hai thanh phd P va Q.

D{r liéu: cho trong file INP.BL1

+ Dong dau ghi s6 n la s6 dinh cta d6 thi (0 < n < 100)

+ Dong i+1(1 =<i=<n)chdans6 Ali,1]ATi, 2]...A[i,n]}

+ Dong cubi ghi 2 s6 p va Q

KEt qua: xuat ra man hinh.

Vi Du:

Két qua :

LGi gidi thr 1: 1- 2- 3-4-5

Ldi gidi th¢r 2 @ 1- 2- 5

Ldi giai thr 3 @ 1- 4- 3- 2- 5

LGi gidithor4 : 1-4 -5

Ldi gidi th¢5: 1 -5



INF , BL1

6

0o 1 0 1 1 0
1 0 1 0 1 0
0o 1 0 1 0 0
1 0 1 0 1 0
1 1 0 1 0 0
0O O 0 0 0 0
1 6

Két qua:

Khong cé dudng di tir 1 dén 6

HUONG DAN GIAI THUAT:

Tim ki€m theo chiéu sau:

+ Dinh dau tién la dinh p

+ T’ mot dinh i mdi téi ta lan lugt thi moi dudng di tir i dén cac dinh j con
lai (A [i, j] > 0 va dinh j chua dén trudc dé). Moi [an thir dudng di tir i d&n j ta xda
bo canh A [i, j] va A [j, i] (sau dé can phuc h6i 2 canh nay lai)

+ NEu dén dudc dinh Q thi xuat két qua.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_2_ 1:

Const Max = 100 ;

Varn, i, j, p, Q : Byte;

A : Array [1.. Max, 1 .. Max] of Byte

L : Array [1.. Max] of Byte ;

K : Array [1.. Max] of Boolean ;

Jem : Long Int ;

Procedure Nhap ;

Var f: Text;

Begin

dem :=0 ;

Assign (f,” INP.BL1’) ;

Reset (f) ;

ReadIn (f, n) ;

FillChar (A, SizeOf (A), 0) ;

Fori:=1tondo

Begin



Forj:=1tondo

Read (f, A [i, ij1) ;

Readlin (f) ;

End ;

ReadIn (f, p, Q) ;

Close (f) ;

FillChar (L, SizeOf (L), 0) ;

L[1] :=p;

Fillchar (K, SizeOf (K), 1) ;

K [P] := False ;

End ;

Procedure Xuat (VT : Byte) ;

Vari : Byte ;

Begin

Inc (dem) ;

Write (‘Loi giai thu’, dem, *:", p, ") ;
Fori:= 2 to VT do Write (' ->’, L [i], ") ;
Writeln ;

End ;

Procedure Tim (VT : byte) ;

Var i: Byte ;

Begin

If L[VT - 1] = Q then Xuat (VT - 1)
Else

Fori:=1to N do

If (A[L[VT-1],i] > 0) and (K [i]) then

Begin
K [i] := False ;
L [VT] :=1i;

A[L[VT-1],i]:=0;
ATli,L[VT-1]]:=0;
Tim (VT + 1) ;
L[VT]:=0;
A[L[VT-1],i]:=1;
Ali,L[VT-1]]1:=1;
K [i] := True ;



End ;

End ;

BEGIN

Nhap ;

Tim (2) ;

If dem = 0 then Writeln ('Khong co duong di tu ’,P,” den ', Q);

END.

BAI 2:

Hinh 1 la mdi bang tam giac cac s6 nguyén khong am.

Hay viét chuong trinh d€ tinh téng I8n nhét cac s6 trén dudng di ti itinh tam
gidc va két thuc tai mét di€ém nao d6 & ddy tam giac.

+ MOi nudc di ta dudc quyén di thdng xuéng bén trai hay bén phai cua sé do.

+ S0 hang trong tam giac I6n hon 1 va =< 100

+ Cac so trong tam giac déu la s6 nguyén khong am va nhoé han 100

- D{t liéu : cho trong file INP.BL2

+ Dong dau ghi s6 lugng cac dong trong tam giac (N)

+ Dong i+1 (1 =< i =< N) ghiiso

Vidu :

5

7

3 8

7 1 0

2 7 4 4

4 5 2 6 5
K&t qua : Xudt ra man hinh téng 18n nhat tim dugc
Vi DU:

INP.BP2

5

7

3 8

7 1

2 7

4 5 2 6 5
KEét qua 30

10

7



4

6

3 8

8 1 0

2 7 4 4

4 5 2 6 5

3 4 8 6 3 5

3 5 1 5 3 7 8

3 5 7 1 7 8 3

8 6 5 3 1 4 5 8
3 5 1 6 7 4 3 3
Két qua 58

HUONG DAN GIAI THUAT:

Tim ki€m theo chiéu réng:

— Mang B [i, j] la d6 dai dudng di dai nhat tu (1, 1) dén (i, j)
— Nhén xét : tlr 6 (i, j) td co thé dén 6 (i+1, j) hay (i+1, j+I)
— Fori:=2toNdo

Forj:=1ltoi— 1do

Fork :=0to 1 do

N&u (B [i, j + k] = $ FFFF)

hay (B[i —1,jl +AT[i,j+ k] >BTIi, j+ kl) thi
Bli,j+kl:=B[i—1,j1+ATlij+Kk];
CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_2_2;
Var N, i, j, k : Byte ;

A : Array [1.. 100, 1.. 100] of Byte ;

B : Array [1.. 100, 1.. 100] of Word ;
Procedure Nhap ;

Var f: Text;

Begin

Assign (f,” INP.BL2") ;

Reset (f) ;

ReadIn (f, N) ;

FillChar (A, SizeOf (A), 0) ;

Fori:=1to N do

Begin



Forj:=1toido

Read (f, A [i, i) ;

Readlin (f) ;

End ;

FillChar (B, SizeOf (B), $ FF) ;

Close (f) ;

End ;

Procedure Xuly ;

Begin

B[1,11:=A[1,1];

Fori:=2to N do

Begin

Forj:=1toi—1do

Begin

If (B [i, j + k] = $ FFFF)

or (B[i—1,j]+ATij+k]>BTij+ k]) then

B[i,j+kl:=B[i-1,j1+AT[ij+Kk];

End ;

ji=0;

Fori:=1to N do

Ifj <BI[N,i]thenj:=BI[N,i];

Writeln (3) ;

End ;

BEGIN

Nhap ;

Xuly ;

END.

Bai 3. Cho ma tran A kich thudc 3x3 .

Hay dién cdc sb tir 1 dén 9 vao ma trén sao cho trén mdi hang déu la mot so
nguyén t6. (Tim moi trudng hgp). K&t qua xuat ra man hinh.

(Khéng dung dé quy)

HUONG DAN GIAI THUAT:

— S dung 9 vong For 16ng nhau, ta lan lugt cé dudgc tat ca cac bé phan
hodn vi clla 9 phan tr tor 1 dén 9. Vi mdi bd két qua nay, ta kiém tra xem cac s6
tao thanh cé 1a s6 nguyén t6 hay khong va xuat két qua.

Co tat ca 816 I3i giai khac nhau.



CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_2_3;
Uses CRT ;

Var

k : Byte ; ,

A : Array [1.. 8] of Byte ;

B : Array [1.. 9] of Boolean ;

i : Array [1.. 9] of Byte ;

X, y : Integer ;

C : Array [100.. 999] of Boolean ;
dem : Integer ;

FunctiOn KT (i : Word) : Boolean ;
Var j : Word;

Begin

KT:= False ;

For j := 2 to Trunc (Sqgrt (i)) do
If i mod j = 0 then Exit ;

KT True ;

End ;

Procedure NguyenTo ;

Var i: Integer ;

Begin

100 to 999 do

KT (i) ;

Fori:
C[i] :
End ;
BEGIN

dem :=0 ;

Clrscr ;

FillChar (A, SizeOf (A), 0) ;
FillChar (B, SizeOf (B), 1) ;
NguyenTo ;

Fori[1] :=1to 9 do

If B [i [1]] then

Begin
B [i[1]] := False ;
Fori[2] :=1to 9 do



If B [i[2]] then
Begin

B [i[2]] :
Fori[3] :=1to 9 do

If B [i[3]] then

Begin

B [i[3]] := False ;

If C[i[l] * 100 + i [2] * 10 + i [3]] then
Fori[4] :=1to 9 do

If B fi[4]] then

Begin

B [i[4]] := False ;

Fori[5] :=1to 9 do

If B [i[5]] then

Begin

B [i[5]] :
For i[6] :=1to 9 do

If B [i[6]] then

Begin

B [i[6]] := False ;

If C[i[4] * 100 +i[5] * 10 + i [6]] then
Fori[7] :=1to 9 do

If B [i[7]] then

Begin

B [i[7]] := False ;

Fori[8] :=1to 9 do

If B [i[8]] then

Begin

B [i[8]] :
Fori[9] :=1to 9 do

If B [i[9]] then Begin

B [i[9]] := False ;

If C[i[7] * 100 +i [8] * 10 + i [9]] then
Begin

False ;

False ;

False ;

Inc (dem) ;

Writeln (‘Loi giai thu’, dem, :") ;



Writeln (i[l],"", 1 [2], "%, 1 [3]) ;
Writeln (i[4]," ", i [5], "%, 1 [6]) ;
Writeln (i[7],", 1 [8], "%, 1 [9]) ;

End ;
B [i[9]] := True ;
End ;
B [i[8]] := True ;
End ;
B [i[7]] := True ;
End ;
B [i[6]] := True ;
End ;
B [i[5]] := True ;
End ;
B [i[4]] := True ;
End ;
B [i[3]] := True ;
End ;
B [i[2]] := True ;
End ;
B [i[1]] := True ;
End ;
END.

Bal 4 : Hai nguGi chgi tro chgi nhu sau : Ngudi thd nhat sé nghi ra mét s6
nguyén ducng trong khoang tir 1 dén N (N dudc cho biét trudc). Ngudi thir hai sé
lan lugt dua ra cac s6 du dodn. VSi mdi s6 du dodn nay, ngudi th( hai s& nhan dugc
cau tra I8i cho biét s6 minh vira néu ra Idn hon, nhd han hay bang vdi s6 ma ngudi
th& nhat da nghi. Ban hay gilup ngugi thl hai chon ddng sé can tim v@i s6 lan doan
cang it cang tét.

Vi DU:

N =10

SO can tim la 4

Lan doan thr1 : 5

1 — S6 ban nghi nhé han

2 — SO ban nghi I6n haon

3 — Chinh xac



Tra lgi: 1

Lan doan thuo 2 : 3

1 — SO ban nghi nhd hon
2 — SO ban nghi I6n hon
3 — Chinh xac Tra Igi : 2
Lan doan tho 3 : 4

1 — S6 ban nghi nho han
2 — SO ban nghi I6n hon
3 — Chinh xac Tra IGi : 3
S6 ban nghi la 4

N =28

S6 can timla 7

Lan doanthur 1 : 4

1 — S6 ban nghi nhé han
2 — S6 ban nghi I16n haon
3 — Chinh xac Tra Igi : 2
Lan doan thi 2 : 6

1 — S6 ban nghi nho han
2 — S6 ban nghi I16n haon
3 — Chinh xac Tra Igi : 2
Lan doan thtr 3 : 7

1 — S6 ban nghi nho han
2 — SO ban nghi I&n hon
3 — Chinh xac

Tra lgi: 3

S6 ban nghila 7

HUONG DAN GIAI THUAT
Tim ki€m nhi phan
1.x:=1;,y:=N;a:=0
2.a:=(y + x)div 2

3. Lan doan thri : a

4. Néu a I6n hdn s6 can tim thigany := a
Néu a nho haon s6 can tim thigan x := a
5. Néu s6 lan doan vugt qua logzN thi cham dat
Ngugc lai thi tré lai budc 2
CHUONG TRINH MAU:



PROGRAM CHUONG_TRINH_MAU_BAI_2_4;
UsesCRT;

Const MaxN = 10000;

Var N : Integer;

X, Yy, a : Integer;

dem : Integer;

Traloi : Byte;

BEGIN

Clrcsr;

Write ('Xin cho biet giatri N = 7);
Readln (N);
x:=1;,y:=N;a:=0; dem:=1;
Repeat

Write ('Lan doan thu’, dem, ' :");
a:= (y + x) div 2;

Writeln (a)

Writeln (" 1 - So ban nghi nho hon’);
Writeln (" 2 - So ban nghi lon hon’);
Writen (" 3 - Chinh xac’);

Write (" Traloi:’);

ReadIn (traloi);

Case Traloi of

1:y:=a;
2:X:=a;
End;

If dem mod 4 = 0 then Clrscr,

Inc (dem);

Until (dem > In (N) / In (2) + 1) or (traloi = 3);

If traloi <> 3 then Writeln (' Ban da thang')

Else Writeln (* So ban nghi la’, a);

Readln;

END.

Bai 5 : Ban nhan dugc mot tui chira 3N dong ti€n vang. Ban biét rang trong
tli nay cé chra mo6t dong tién gid nhe han tién that. Vi mot chiéc can cé hai dia
can, ban hay tim ra déng tién gia véi s lan can it nhat.

Gia st mdi ddng tién déu dudc danh s6 tir 1 dén 3N



MGi lan cbn, ban thong bao ra man hinh nhirng dong tién nom trén dia can
bén phai, dia can bén trai va sau do6 ban sé nhan dudc cau tra Igi vé tinh trang
can : “L” néu can léch vé& ben trai, “R” n€u can léch vé bén phai, "B" néu can thang
bang.

Gidi han s6 lan can khéng qua N lan.

vi DU:

N = 3, dong tién gia : 6

Lan can 1

Dia can bén phai:

O 0 N oo 1 A W N B

Dia can bén trai:
10

11

12

13

14

15

16

17

18

L

Lan can 2

Dia can bén phai:
1

2

3

Dia can bén trai:
4



5

6

R

Lan can 3

Dia can bén phai : 4
Dia can bén trai : 5
B

bong tién gia : 6
Vidu 2:

N = 3, dong tién gia :

Lan can 1

Dia cdm bén phai: 1

O 0 N o 1 h W N

Dia can bén trai: 10
11

12

13

14

15

16

17

18

B

Lan can 2

Dia can bén phai:
10

20

21

Dia can bén trai:

27



22

23

24

B

Lan can 3

Dia can bén phai : 25

Dia can bén trai : 26

B

Dorig tién gia : 27

HUONG DAN GIAI THUAT

Chia s6 tién 1am 3 nhédm béng nhau. Mdi [An cadn 2 nhém (gid st 1a nhém 1
va 2).

NE&u can khong thang bang thi xét tro lai véi nhom tién nhe hon

NE&u can thang bang thi xét trd lai véi nhdm tién th( 3.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_25;

Uses CRT;

Var N, A, X, v, i, j, dem : Longlnt;

T : Array [1..3, 1..2] of Byte;

Traloi : Char,

BEGIN

Clrscr;

Write (‘Cho biet N =');

Headln (N);

A := Trunc (exp (N*In (3)));

X:=1,y:=A;

dem := 0;

Repeat

Inc (dem);

Writeln (‘Lan thu’, dem);

T[1,1] :=x; T[1,2] := X + (y - X) div 3;

T[2,1] :=T[1,2] +1; T[2,2] := X+ 2* (y - X) div 3;

Write (‘Dia can ben phai :);

ForI:=T[1,1] to T[1,2] do Write (i, " ’);

Writeln;

Write (‘Dia can ben trai :');



Fori:=T[2,1] to T[2,2] do Write (i, ' );
Writeln;

ReadlIn (Traloi);

Traloi := upease (Traloi);

Case Traloi of

W:j:i=1;

‘R':j:=2;

‘B':ji=3;

End;

x :=TI[j, 1];

y :=T[j,21;

Until x = y;

Writeln (‘Dong tien gia :’, x);
ReadlIn;

END.

Bai 6: H3ay tim va in ra man hinh tat ca cac hoan vi cia N s6 nguyén duadng
dau tién nhung khong dugc sir dung dé quy.

Vi du

n=2

Hodnvitho1:1, 2

Hoan vi thor 2: 2, 1

n=3

Hodnvithd 1: 1, 2, 3

Hodn vitht 2: 1,3, 2

Hodn vith 3: 2, 1, 3

Hodn vith 4: 2, 3, 1

Hodn vi th& 5: 3, 1, 2

Hodn vi th 6: 3, 2, 1

HUONG DAN GIAI THUAT:
. Goi A[i] la gia tri cia phan t th i cia hoan vi
Hodn vi dau tiénla 1234 5...n
. Tim gid tri io I6n nhat sao cho A[io] < Alio+1]
. Tim gid tri jo I8n nhat sao cho Alio]<A[jo]
. D8i chd Alio] va A[jo]
Dung phép chi€u guang dé viét ngudc tat ca cac gid tri A[i] vGi io< i =<N
. Xuat day A[i] ra man hinh.



8. NEéu khong tén tai io & budc 2 thi cham dut chuang trinh.
CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_2_6;
Uses CRT;

Var N, i, j, io, jo, k : Byte;

A, B : Array [1...100] of Byte;
dem : LonglInt;

xong : Boolean;

BEGIN

Clrscr;

Write ('N ='); ReadIln (N);
Fori:=1to N do A[i] :=1i;

dem :=1;

Write (‘Hoan vi thu’, dem/:");
Fori:= 1to N do Write (A[i],”")’
Writeln;

Repeat

xong := True;

Fori:= N -1 downto 1 do

If A[i] < A[i + 1] then

Begin

i0:=1i; j0 :=0;
Forj:=Ndowntoi+ 1do

If (jO= 0) and (A[i0] < A[j]) then
Begin

j0:=17;

ji=i+1;

End;

xong := False;

i:=1;

End;

If nOt xong then

Begin

k := A[i0];

Afi0] := A[j0];

A[j0] := k;



cua X

ton tai

Move (A, B, i0);

Fori:=i0 + 1 to N do

B[N-1+ 10 + 1] := A[i];

Move (B, A, SizeOf (B));

Inc (dem);

Write (‘Hoan vi thu’, dem,” : ');
Fori:= 1 to N do Write (A[i],”");
Writeln;

End;

Until xong;

END.

Bai 7. Tim tat ca cac s6 nguyén t6 X( 10=< x =<65535) thoa man :
+ X 13 s& nguyén té

+ X la s6 Fibonacci

+ It nhat c6 mot s6 nguyén td dudgc tao thanh khi thay d6i vi tri cac chif s
K&t qua : xudt ra file OUT.BL7 Mdi dong gdm s& X va sé Xn tao thanh tir s6

HUONG DAN GIAI THUAT

- Tim tat ca cac sb Fibonacci nho han 65535 (25 sd)

- V8i mdi s8 Fibonacci, ki€m tra s& nay cé 1a s6 nguyén t6 hay khéng
- Néu la s6 nguyén to thi tim moi hoan vi cta cac chit s6 trong s6 nay, néu
mot hoan vi tao thanh s6 nguyén to, thi in két qua

Cé tat ca 3 s6 thoa dé bai.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_2_7;

Var f : Text;

X, Y : Word;

S : String;

A : Array[1l .. 5] of Char;

B : Array[1l .. 5] of Boolean;

Fib : Artfay [1 .. 25] of Longlnt;

Fib_Num : Integer;

xong : Boolean;

FunctiOn NguyenTo (X : Word) : Boolean;

Var i: Word;



Begin

NguyenTo := False;

For i := 2 to Trunc (sqrt (X)) do
If X mod i = 0 then Exit;
NguyenTo := True;

End;

Procedure Test;

Var Err : Integer;

S1 : String;

Begin

S1:="%

For Err := 1 to Length (S) do
S1 :=S1 + A[Err];

If S1 = S then Exit;

Val (S1, Y, Err);

If NguyenTo (Y) then xong := True;
End;

Procedure Tim (VT : Byte);

Var i : Byte;

Begin

If nOt xong then

If Vt = Length (S) + 1 then Test
Else

Fori := 1 to Length (S) do

If nOt BJ[i] then

Begin

B[i] := True;
A[VT] := SJi];
Tim (VT + 1);
B[i] := False;
A[VT] := #0
End;

End;

FunctiOn Doicho (X : Word) : Boolean;
Begin

xong := False;



Str (X,S)

FillChar (A, SizeOf (A), 0);
FillChar (B, SizeOf (B), 0);
Tim (1);

Doicho := xong;

End;

FunctiOn KiemTra (X : Word) : Boolean;
Begin

KiemTra := False;

If nOt NguyenTo (X) then Exit;
If nOt Doicho (X) then Exit;
KiemTra := True;

End;

Procedure Fibonacci;

Begin

Fib_Num := 2;

FillChar (Fib, SizeOf (Fib), 0);
Fib[1] := 1;

Fib[2] := 1;

Repeat

Inc (Fib_Num);

Fib [Fib_Num] := Fib[Fib_Num-1] + Fib[Fib_Num-2];

Until Fib[Fib_Num-1] + Fib[FibNum] >= 65535;

End;

BEGIN

Assign (f,’OUT.BL?");

Rewrite (f);

Fibonacci;

For x := 8 to Fib Num do

If KiemTra (Fib[X]) then

Writeln (f, Fib[X1,"", Y);

Close (f);

END.

Bai 8 : Cho mét dd thi vd hudng dugc bi€u dién bang ma tran ké A[i, j]
trong do A[i,j] = 1 néu cé dudng di truc ti€p gilra i td&i j va A[i,j] = 0 néu khdng cé



dudng di truc ti€p gilrta i va j. Hay tim moi chu trinh trong d6 thi nay va xuat két
qua ra man hinh. D{ liéu cho trong file INP.BL9 gbm n + 1 dong:

+ DOng 1 : ghi s6 n la s6 lugng dinh cuda do thi

+ Dong i + 1 (I<i<n) ghi nsé A[i,1] A[i,2] ... A[i,n]

Cac s6 ghi trén cung moét dong ghi cach nhau it nhat 1 dau cach

Vi DU:

HUONG DAN GIAI THUAT:

— Dinh dau tién cta chu trinh ldn lugt la 1, 2, N — 1

— V38i mbi dinh d4u tién nay ta tim moi dudng di cé thé cé tr né dén cac
dinh con lai va cU tiép tuc nhu vay cho dén khi gap lai dinh dau tién (Trén dudng di
ta chi chon rao dinh ti€p theo cd s6 th( tu 16n han dinh da chon trudc dé hay trung
v@i dinh dau tién dé bao dam khéng chon trung lai chu trinh.

(Vidu 1- 2- 1 cling la 2- 1- 2)

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_2_8 ;

Uses CRT;

Var A : Array[1l .. 10,1 .. 10] of Byte;

W : Array[1 .. 20] of Byte;

n, i : Byte;

dem : Integer;

Procedure Nhap;

Var f: Text;

i,]j: Byte;

Begin

dem := 0;

Assign (f, ' INP.BL8');

Reset (f);

Readln (f,n);

FillChar (A,SizeOf (A), 0);

Fori:= 1 to n do Begin

Forj:= 1 to n do Read (f, A[i, j]);

Readln (f);

End;

Close (f);

End;

Procedure Xuat (VT : Byte);



Begin

Inc (dem);

Write (‘Loi giai thu’, dem,’ : *);
Fori:=1to VT do

Write (W[i], ' =>1");

Writeln (W[1]);

End;

Procedure Tim (VT : Byte);

Var i : Byte;

Begin

If <W[VT - 1] = W[I] and (VT > 2) then Xuat (VT - 2)
Else

Fori:=to N do

If AlTW[VT-1], i] > 0 then

If (i = W[1]) or (i > W[VT - 1]) then
Begin

A[W[VT - 11, i] := 0;

Ali, W[VT -1]] := 0;

W[VT] :=i;
Tim (VT + 1);
W[VT] := 0;

A[W[VT - 1],i] :=1;
Ali, W[VT - 111 ;= 1;
End;

End;

Procedure Xuly;

Var i : Byte;

Begin

FillChar (W,SizeOf (W), 0);
Fori:=1toN-1do
Begin

W[1] :=1i;

Tim (2);

End;

End;

BEGIN



Nhap;

Xuly;

END.

Bai 9: Ban la ngudi doat giai trong mot cudc thi do Hang hang khong
CANADA td chirc. Gidi tHUONG I& mdt chuyé&n du lich khdng maét tién vong quanh
Canada bang may bay cla hdng. Hanh trinh chi dugc di tir Tay sang Déng cho dén
khi gap thanh ph6 & phia Dong nhat r6i quay trd lai theo hudng tu Bong sang Tay
cho dén khi gap lai thanh ph6 xuat phat. Khong dugc tham mot thanh phd nao qua
mot [an ngoai trir thanh phd xuat phat ma ban phai tham duang hai lan (moét [an khi
xuat phat va mot 1an khi két thuc hanh trinh). Ban khéng dudc s dung may bay
clua hang khac hay bat clr phuaong tién giao théng nao khac.

Bai toan phai giai la : Cho mo6t danh sach cac thanh phé va mot danh sach
cac tuyén bay truc ti€p gilra hai thanh ph6. Hay vach ra hanh trinh théa man cac
diéu kién néu trén va cho phép ban tham dudc cang nhiéu thanh phd cang toét.

D{r liéu : Cho trong file INP . BL9

+ Dong dau : chla s6 N la s6 lugng thanh phd va V la s6 lugng cac tuyén
bay truc tiép.

+ Mi dong trong N dong tiép theo : Tén thanh phé. Tén thanh phé dugc sép
theo thr tu tr Tay sang BDong nghia la thanh phs th i sé la thanh ph6 phia BDong
cua thanh phé j khi va chi khi i > j (khdng cé hai thanh ph6 nao cung & trén moét
kinh tuy&n). Tén cua mdi thanh ph& 1a mdt xau nhiéu nhat la 15 ki tu, mdi ki tu la
chir s6 hoac chir cai Latonh, vi du : AGR34 hoac BEL4

+ M&i dong trong V dong tiép theo : tén cua hai thanh phd cé trong danh
sach tén cac thanh phdg, tén hai thanh ph6 d6 cach nhau bang mot ddu cach. Néu
cap CITY1 CITY2 xuat hién & mot dong nao do thi cé nghia la ton tai tuyén bay truc
ti€p tur CITY1 dén CITY2 va dong thdi cling cd tuyén bay truc ti€p tur CITY2 dén
CITY1.

KEt qua : ghi ra file OUT.BL9 theo quy dinh 4 Dong dau la s6 lugng cac
thanh pho trong t6p dir liéu vao

+ Dong 2 la s6 lugng M cac thanh ph6 khac nhau ma hanh trinh di qua

+ M + 1 dong tiép theo mdi dong ghi t&n mdt thanh phé theo ding trinh tu
di cta hanh trinh.

Néu két qua la vo nghiém thi trong file két qua chi ghi 2 dong

+ Dong dau la s6 lugng cac thanh phé trong tap dir liéu vao

+ Dong 2 ghi thong bdao “NO SOLUTION”

Vi DU:



INP.BL9
=> OUT.BLS
89

=> 8
Vancouver
=>7
Yellowknife
Vancouver
Edmonton
Edmonton
Calgary
Montreal
Winnipeg
Halifax
Toronto
Toronto
Montreal
Winnipeg
Halifax
Calgary
Vancouver
Edmonton
Vancouver
Calgary
Calgary
Winnipeg
Winnipeg
Toronto
Toronto
Halifax
Montreal
Halifax
Vancouver
Edmonton
Montreal

Edmonton



Yellowknife

Edmonton

Calgary

INP.BL9

=> OUT.BL9

55

=>5

C1

=> n0 SOLUTION

Cc2

C3

C4

C5

C5

C4

C2

C3

C3

C1

C4

C1

C5

C4

HUONG DAN GIAI THUAT:

- Thu tuc dé quy Solve (Count, Kind : Byte):

Kind = 1 néu trén dudng di tir Tay sang Bong

Kind = 2 néu trén dudng di tir Dong sang Tay

- Count : S6 thanh ph6 da qua.

- N€u thgi gian thuc hién qua MaxTime (giay) thi xuat két qua.

- Néu Count + SO thanh pho6 chua dén < s6 lugng nhiéu nhat cac thanh pho
trong két qua trudc do thi khong thuc hién.

- Néu Kind = 1 thi tim dudng di t thanh phd hién giG dén cac thanh pho6 cé
sO thr tu I6n han chua dén

- Néu Kind = 2 thi tim dudng di ti thanh phd hién giG dén cac thanh pho6 cé
sO th( tu nhd hon chua dén. (tri thanh phd xuat phat)

CHUONG TRINH MAU:



PROGRAM CHUONG_TRINH_MAU_BAI_2_9;
UsesCrt;

Const

MaxCity = 100;

Max Time = 20;

Var n,k : Byte;

Way, Save Way : Array [1..MaxCity] of Byte;
Tp : Array[1..MaxCity] of String;

A: Array[1..MaxCity, 1.. MaxCity] of Boolean;
Ct : Array[1..MaxCity] of Boolean;
Max,p : Byte;

T : LongInt Absolute 0 : $46C;

T1, T2 : Longlnt;

Procedure InputData;

Var f : Text;

i, X, ¥,]: Byte;

sl,s2,s : String;

FileName : String;

Begin

FillChar (Ct, SizeOf (Ct), True);
FillChar (Way , SizeOf (Way), 0);
FillChar (A, SizeOf (A), False);

Clrscr;

Filename := 'INP.BL9’;

Assign (f , FileName);

Reset (f);

If IOResult <> 0 then

Begin

Writeln (‘Cannot open file’, FileName);
Readln;

Halt ;

End;

Headin (f,n,k);

Fori:=1tondo

ReadIn (f,TP[i]);

Fori:=1tondo



Begin

Readln (f,s);

ji=0;

sl1:=""%,

s2:=""%,

Repeat

Inc (3);

sl :=s1 + sl|j];

Until s[j] ="",

Delete (s1, Length (s1), 1);
s2 :=copy (s, j+ 1, Length (s) -j);
Forj:=1tondo

If s1 = Tp [j] then x :=j;
Forj:=tondo

If s2 = Tp[j] theny :=j;
A[x,y] := True;

Aly,x] := True;

End;
Close (f) ;
Max := 0 ;

FillChar (SaveWay, SizeOf (SaveWay), 0); End;
Procedure Test;

Var CCity:Byte;

Begin

CCity :=1;

While Way[CCity] > 0 do Inc (CCity);

Dec (CCity);

If CCity > Max then

Begin

Max := CCity;
Save Way := Way;
End;

End;

Procedure OutPut;
Var f: Text;

Begin



Assign (f, ‘OUT.BL9");
Rewrite (f);

If Max = 0 then

Begin

Writeln (f,n);

Writeln (f, ‘"NO SOLUTION’);
End

Else

Begin

Writeln (f,n);

Writeln (f,Max -1);

For p := 1 to Max do
Writeln (f, Tp[SaveWay[p]])

End;

Close (f);

Halt;

End;

Procedure Solve (Count, Kind : Byte);
Var i : Byte;

NumCityLeft : Byte;

Begin

If T-T1 > MaxTime * 18.2 then OutPut;
If Count < Max then

Begin

NumCityLeft := 0;

Fori:=1tondo

If Ct[i] then Inc (NumCityLeft);

End;

If Count + NumCityLeft >= Max then Bogin
If Kind = 1 then Begin

Fori := Way [Count -1] + 1 to n do

If (Ct[i]) and (A[i, Way [Count -1]]) then

Begin
Way [Count] := 1;
Ct[i] := False;

Ali, Way[Count —1]] := False;



A[Way[Count -1], i] := False;

If i < n then Solve (Count + 1,1)

Else Solve (Count + 1, 2);

Way [Count] := 0;

Ct[i] := True;

Ali,Way[Count -1]] := True;
A[Way[Count —1], i] := True;

End;

End

Else

Begin

For i := Way[Count —1] —1 Down to 1 do
If(Ct[i]) and (A[i,Way[count -1]]) then

Begin
Way[Count] :=i;
Ct[i] := False;

Ali,Way[Count —1]] : = False;
A[Way [Count -1] , i] := False;
If i > 1 then Solve (Count + 1,2)
Else Test;

WayfCount] := 0;

Ct[i] := True;

Ali,Way[Count -1]] := True;
A[Way[Count -1]], i] := True;
End;

End;

End;

End;

BEGIN

T1:=T,;

Clrscr,

InputData;

Way[1] := 1;

Solve (2, 1);

OutPut;

END.



Bai 10 : File ASCII INP.BLO cha N s6 nguyén (N khoéng cho biét trudc, N
=< 600000)

Cac s6 cach nhau it nhat mét dau cach hoac xuéng dong

S6 nguyén X thudc file dugc goi la s6 chinh n€u né xuat hién trong file hon
N/2 lan

Hay xac dinh file d& cho c6 s6 chinh hay khong va théng bdao ra man hinh
k&t qua kiém tra cling nhu ban than s8 chinh néu ton tai.

Yéu cau ki thuat : V&i N < 100000 thdgi gian tinh toan khong qua mot phuat,
vGi N > 100000 thdi gian tinh toan khong qua 6 phut.

vi DU:

INP.BLO

40001

40000

40001

40000

40001

40000

40000

40001

40000

40000

40001

- Két qua

S6 chinh : 40001

INP.BLO

502

951

802

428

527

702

304

870

635

747

- Két qua



Khéng cd sb chinh

HUONG DAN GIAI THUAT:

- Goi mang dem[i,j] la s6 lugng cac s6 trong N s6 da cho cé bit th(r j mang
giatrii(i=0,1;1=<j=<16)

- Néu Min {Max (dem[0j] demi[1,j]1} | 1 =< j =< 16} > N/2 thi

Goi P|j] = 1 néu dem[1j] > dem[0j] va ngudc lai

Tim trong file s6 cé bit j bang P[j] va xuat hién qua N/2 lan Néu co thi dé la
s6 chinh can tim

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_2_10;

Uses CRT;

Const A:Array[1l.. 16] of Word = (1, 2, 4, 8, 16, 32, 64, 128, 256, 512,
1024, 20 4096, 8192, 16384, 32768);

Var f: Text;

Filename : String;

n, X, vy, t, z, saved : Longint;

dem : Array [0.. 1,1..16] of Longint;

i : Byte;

Begin

Clrscr;

Assign (f, 'INP.BLO");

Reset (f);

FillChar (Dem,SizeOf (Dem), 0);

n:=0;

While nOt (EOF(f)) do

Begin Inc (n);

Readln (f,x);

Fori:=1to 16 do

Begin

If x and A[j] = 0 then Inc (Dem[0,i])

Else Inc (Dem[1,i]);

End;

End;

Close (f);

Assign (f, 'INP.BL1");

Reset (f);



t:=0;

Fory :=1tondo

Begin

Readln (f,x); z := 0;
Fori:=1to 16 do

If dem[(x and A[i]) div A[i], i] >
dem[(((x and A[i]) div A[i]) + I) mod 2,i] then
Inc (2)

Else

If dem[0,i] = dem[l,i] then
Begin

Writeln (‘'Khdng co so chinh’);
Close (f);

Halt;

End;

If z =16 then

Begin

Inc (t);

Saved := x;

End;

End;

Close (f);

If t > n div 2 then

Writeln ('So chinh : ', Saved)
Else

Writeln (‘'Khdng co so chinh’);
Readln;

End.

§ 3. SAP XEP
1. Khai niém

S3p x€p la moét qua trinh t& chic lai mot ddy cac dit liéu theo mdt trat tu
nhat dinh.

Muc dich cta viéc sdp x&p 1a nhdm gilp cho viéc tim kiém dir liéu dugc dé
dang va nhanh choéng. Sap x&p la mot viéc lam hét sifc cd ban va dugdc dung réng
rai trong cac ki thuat 1ap trinh nham x li mét day cac di liéu.

2. Phan loai



Cac giai thuat sdp x&p dugc phan thanh hai nhém chinh la:

e S3p x€&p trong (Hay sdp x&p mang).

e S3p x&p ngoai (hay sap x€p tap tin).

3. Sap xé&p trong

Toan bo dir liéu can sdp x&p phai dugc dua vao bé nhd chinh ciia may tinh
do dé né thudng dugc s dung khi khdi lugng dir liéu khéng vuot qua dung lugng
bo nhd chinh.

Phudng phép sap x€p trong thudng dung cac ki thuét sau

e Dém s6 phan tu

e Chen thém phan tu

e Chon phan tu

e DGi chd hai phan tur

e Tron hai day cac phan to

4. Sap x&p ngoai

Ap dung trong trudng hop ta phai sép x&p cac tap tin chra nhidu mau tin va
mdi mAu tin cé chidu dai tuong déi I6n do d6 ta khong thé nap toan bo tap tin nay
vao bd nhd chinh dé& sdp thr tu. Vi vay ta phai cé nhitng phuong phap thich hgp cho
viéc sdp th( tu tap tin.

5. Sdp x€p dan gian

HUONG DAN GIAI THUAT

- Bat dau tUr phan tlr dau tién clda day, so sanh vdi cac phan ti con lai, néu
khong thoa diéu kién sap x€p thi hoan vi 2 phan tlr dé vdéi nhau, c ti€p tuc nhu vay
cho dén phan tur cudi cung.

- Cu thé& 13 khi ta phai sdp x&p mdt bang A[1.. n] cac s& nguyén. Ta dung hai
vong l&p 16ng vao nhau dudc diéu khién bdi i va j:

Choiditr1dénn-1

Chojditri+ 1dénn

N&u A [i] > A [j] thi

Hodan vi A [i] va A [j]

CHUONG TRINH MAU

Procedure Simplesort (Var A : Array [1.. n] of integer);

Vari, j, TG : integer;

Begin
Fori:=1ton—1do
Forj:=i+ 1tondo

If A[l] > A [j] then



sanh.

Begin

TG := A [i];
Ali] :=A[il;
A [j] :=TG;
end;

End;

6. Sap x€p nhanh
HUONG DAN GIAI THUAT

- Chia d3y cén sdp x&p thanh hai phan, 18y gia tri & gilta X lam chuén dé so

- Di tim mot phan tor A & day trén cé gia tri I6n han X.
- Di tim mot phan tir B ¢ day dudi cé gia tri nhd haon X.

- Hoan vi 2 phan tur A, B.

- Tiép tuc nhu vay cho dén khi ching ta dat dudc day trén chlra cac gia tri

nho hon X, day dudi chlra cac gia tri I6n hon X.

- Ti€p tuc ap dung thuat toan trén vao hai day con trén va dudi (bé quy) cho

dén khi khdng chia dugc nira thi viéc sap xép hoan

- Cu thé 13 xét mdt doan cua day tur

thuc hién cac thao tac:

* LAy gia tri cha thanh phan th (L +
* Cho i ban dau la L.

* ChojbandaulaR

* Lap lai.

e Chiung nao con A [i] < X thi tang i.

e Chung nao con A [j] > X thi giam j.

e NEui= <jthi

— Hodn vi A [i] va A (j]

— Tang i

— Giam

Cho dén khii > j.

* Sap x&p doan tu A [L] dén A TIj].
* Sap x€p doan tU A [i] dén A [R].
CHUONG TRINH MAU

Procedure Quicksort (Var A : Array [1
Procedure Sort (L, R : byte);

Var i, j : Byte;

thanh phan th(& L thanh phan th R ta

R) div 2 gan vao bién

.. n] of integer);



TG, X : integer;

Begin

X :=A[(L + R)div 2];
i:=1L;

ji=R;

Repeat

While (A [i] < X) Do Inc (i);
While (A [j] > X) Do Dec (j);
IF i <= j then Begin

TG := A [i];
A[i] ;= A01;
A U] :=TG;
Inc (i);

Dec (j); end;

Until i > j;

IF L < j then Sort (L, j);

IF i < R then Sort (i, R);

End;

Begin

Sort(l, n);

End;

7. Céac bai todn sdp x&p co ban

Bai 1 : Hay viét chuong trinh in ra man hinh tat ca cac hoan vi cua n s6
nguyén ducng dau tién. S6 nguyén dudng n nhap tur ban phim (n =<10).

Vi DU:

n=2

Hodn vi thir 1:12

Hoan vi th 2:21

n=3

Hoan vith&r1:1 2 3

Hodn vi tlui 2:1 3 2

Hodnvithr3:21 3

Hodnvithod 4 : 231

Hodn vi th 5: 312

Hodn vitho 6: 32 1

HUONG DAN GIAI THUAT



- V@i mdi vi tri cua hodn vi ta [An lugt chon cac gid tri tor 1 dén n (chua dudc
chon) vao vi tri nay va danh dau sé da chon.

- Tiép tuc tim cac sb G vi tri ti€p theo cho dé€n khi chon du n s6 vao n vij tri
cla hoan vi va sau do xuat két qua ra man hinh.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_1;

UsesCRT;

Const MaxN = 10 ;

Var n : Byte;

A, B : Array [1.. MaxN] of Byte;

dem : Longint;

Procedure Nhap:

Begin

Clrscr;

Write (‘"Nhap n =1);

Readln (n);

FillChar (A, SizeOf (A), 0);

B:=A;

dem := 0;

End;

Procedure Xuat;

Var i : Byte;

Begin

Inc (dem);

Write (‘"Hoan vi thu’, dem, ' : );

Fori:=1ton do Write (A [i], "");

Writeln;

End;

Procedure Tim (VT : Byte);

Var i : Byte;

Begin

If VT = n + 1 then Xuat

Else

Begin

Fori:=1tondo

If B [i] = 0 then



Begin

B [i] := VT;

A [VT] :=1i;

Tim (VT + 1);

A [VT] :=0;

B [i] := 0;

End;

End;

End;

BEGIN

Nhap;

Tim (1);

Readln;

END.

Bai 2. Hay viét chudng trinh xuat ra man hinh tat ca cac chinh hgp chéap k
cua n s6 nguyén ducng dau tién. S6 n, k nhap phim.

Vi DU:

n=2,k=1

Chinh hgptho1: 1

Chinh hgp thi 2 : 2

n=3 k=2

Chinh hgptha1:12

Chinh hgp th& 2: 1 3

Chinh hgp th&r 3: 2 1

Chinh hgp th& 4: 2 3

Chinh hgp th& 5: 3 1

Chinh hgp th& 6: 3 2

HUONG DAN GIAI THUAT

— V& mdi vj tri cGa chinh hgp ta Ian lugt chon cdc gid tri ti 1 dén n (chua
dugc chon) vao vi tri nay va danh dau s6 da chon

— Tiép tuc tim cac sb6 & vi tri ti€p theo cho dé€n khi chon du s6 vao k vi tri
cua chinh hgp va sau dé xuat két qua ra man hinh.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_2;

Uses CRTI

Const MaxN = 10;



Var n, k : Byte;

A, B : Array [1.. MaxN] of Byte;
dem : LonglInt;

Procedure Nhap;

Begin

Clrscr;

Write (‘'Nhap n
Readln (n);
Write ('Nhap k
Readln (k);
FillChar (A, SizeOf (A), 0);
B:=A;

I

~
N’
~ =

s

dem := 0;

End;

Procedure Xuat;

Var i : Byte;

Begin

Inc (dem);

Write ('Chinh hop thu’, dem,".’);
Fori:=1to kdo

Write (A [i], ' ");
Writeln;

End;

Procedure Tim (VT : Byte);
Var i : Byte;

Begin

If VT = k + 1 then Xuat
Else

Begin

Fori:=1tondo

If B[i] = 0 then

Begin

B [i] := VT;

A[VT1 :=1i;

Tim (VT +1);

A [VT]:<= 0;



B [i] :=0;

End;

End;

End;

BEGIN

Nhap;

Tim (1);

Readln;

END.

Bai 3. Hay viét chuong trinh xuét ra man hinh tat ca céc t6 hgp chdp k cla n
sOG nguyén dudng dau tién. S6 k nhap tu ban phim.

vi DU

n=2, k=1

Té6 hopther1l : 1

T6 hop th&r 2 : 2

n=3 k=2

Tohopthr1l:12

T6 hop thr 2:13

T6 hop th 3:23

HUONG DAN GIAI THUAT

- V@i mdi vi tri cua t6 hdp ta Ian lugt chon cac gid tri tir 1 dén n (chua dugc
chon va cé gia tri I8n hon giad tri cua phan t trudc d6, néu cd) vao vi tri nay va
danh dau s6 da chon.

- Tiép tuc tim cac so & vi tri ti€p theo cho dén khi chon du k s6 vao k vi tri
cla td hdgp va sau dé xuét két qua ra man hinh.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_3;

Uses CRT;

Const MaxN = 10;

Var n, k : Byte;

A, B : Array [0.. MaxN] of Byte;

dem : LongInt;

Procedure Nhap;

Begin

Clrscr;

Write (‘"Nhap n =1);



Readln (n);

Write (‘Nhap k = );
Readln (k);

Fillchar (A, SizeOf (A), 0);
B :=A; dem : =0;

End;

Procedure Xuat;

Var i : Byte;

Begin

Inc (dem);

Write ('Chinh hop thu', dem, " : ');
Fori:=1 to k do Write (A [il, ' ");
Writeln;

End;

Procedure Tim (VT : Byte);
Vari : Byte;

Begin

If VT = k + 1 then Xuat
Else

Begin

Fori:=A[VT-1]+ 1tondo
If B [i] = 0 then

Begin

B [i] := VT;

A [VT] :=1i;

Tim (VT + 1);

A [VT] :=0;

B [i] :=0;

End;

End;

End;

BEGIN

Nhap;

Tim (1);

Readln;

END.



Bai 4 : Ban can xép hang cho hoc sinh cua moét 16p.

Gia st mdi mén hoc déu 1a hé s6 1.

Ban hay chia diém trung binh cho céc hoc sinh trong I8p va sép theo th( tu
gidm dan cua diém trung binh. Néu hai hoc sinh cé clung diém trung binh thi sap ho
tén theo th( tu tu dién ABC.

D{r liéu: cho trong file INP.BL4

+ Dong dau ghi s6 N la s6 lugng hoc sinh va s6 M la s6 mon hoc. (N =< 100
va M =< 10)

+ N dong tiép theo, mdi dong ghi mdt chudi ki tu 1a tén hoc sinh.

+ N dong tiép theo, mdi dong ghi M s6 duong 1a diém cta mdi hoc sinh.

+ Mdi s6 ghi cach nhau it nhat mot dau cach.

Tén hoc sinh la cac ky tu in hoa.

KEt qua ; xuat ra man hinh danh sach hoc sinh sau khi xép hang.

HUONG DAN GIAI THUAT

— Giai thuat BUBBLE SORT

Fori:=1tondo

Forj:= ndowntoi + 1 do

If GT [j] > GT [j - 1] (c6 thé GT [j] < GT u - 1]) then

Hoan_vi (GT [j]I, GT [j - 11);

— SU dung giai thuat nay, trudc tién ta sap xép danh sach hoc sinh theo th
tu tu dién ABC. Sau dd sdp x€p lai theo di€m trung binh.

CHUONG TRINH MAU

- PROGRAM CHUONG_TRINH_MAU_BAI_3_4;

Uses CRT;

Const MaxN = 100;

MaxM = 10;

Type TH =Record

Ten : String;

¢ : Char;

Diem : Array [1.. MaxM] of Real;

TB : real;

End;

Var M, N, i, j : Byte;

HS : Array [1.. MaxN] of TH;

Procedure Nhap;

Var f: Text;



Begin

Assign (f, 'INP.BL4");

Reset (f);

Readin (f, N, M);

FillChar (HS, SizeOf (HS), 0);
Fori:=1to N do

With HS [i] do

Begin

Readln (f, Ten);
C:=Ten[1];

For j := 1 to Length (ten) - 1 do
If Ten [j] = #32then C:=Ten [j + 1];
End;

Fori := 1 to N do Begin

With HS [i] do
Forj:=1to Mdo

Read (f, Diem [j]);

ReadIn (f);

End;

Close (f);

End;

Procedure Sort1l;

Var tam : TH;

Begin

Fori:=1toN-1do

Forj: =Ndowntoi+ 1do
IfHS [j].C<HS[j-1]. Cthen
Begin

tam := HS [j];

HS [J] := HS [j - 1];
HS[j-1]:=tam;

End;

End;

Procedure Sort2;

Var tam : TH;

Begin



Fori:=1toN-1do

Forj:= Ndowntoi+ 1do

If HS [j].TB > HS [j - 1] . TB then

Begin

tam := HS 1]];

HS [j] := HS [j - 1];

HS[j- 1] := tam;

End;

End;

Procedure Tinh;

Begin

Fori:=1to N do

With HS [i] do

Begin

TB := 0;

Forj:=1to Mdo

TB := TB + Diem [j];

TB := TB/M;

End;

Sortl;

Sort2;

End;

Procedure Xuat;

Begin

Clrcr;

Fori:=to N do

Writeln (i, '"—' HS [i] . Ten); Readln;

End;

BEGIN

Nhap;

Tinh;

Xuat;

END.

Bai 5 : Xét n khung chir nhat do rong 1 (n < 26). Khung dugc chia thanh cac
6 kich thudc 1 x 1. Tat cd cac 6 cla mdi khung dugc dién chir cdi Latinh in hoa.
(Hinh 1).



(Hinh 1).

Cac khung dudc x&p deé 1én nhau sao cho cac canh van song song véi truc
toa d6 va toa do cac dinh déu nguyén.

TU trén nhin xudng ta chi thdy phan ctia mdi khung. H3y sdp x&p cac ki tu
&ng vdéi moi khung sao cho bat ki khung i ndo ndm dudi khung j thi ki tu cua khung
i phai nom sau ki tu cua khung j.

D{r liéu: cho trong file INP.BL5

+ Dong dau chla hai s6 nguyén H,L vdi H,L =< 30, cach nhau it nhat mét
d&u cach. H dong tiép theo mdi dong 1 xau L ki tu quan sat dudc trong ctra s& do
cao H va do rong 1.. Vi tri tr6ng (khung thudc khung nao) dudc dadnh dadu bang
dau’.” (dau cham).

Két qua: dua man hinh xau ki tu &ng vdi trinh tu cac khung.

HUONG DAN GIAI THUAT

— Xac dinh vi tri cac dinh cua khung:

+ Toa dd dinh trén bén trai sé 1a diém mang ki tu cta khung va cé gia tri toa
do nhoé nhat, (trong vi du 1 & trén, khung E cé dinh trén bén trai la (2, 1)).

+ Toa d6 dinh dudi bén phai s& 1a di€ém mang ki tu clia khung va cb gid tri
toa do I8n nhat (trong vi du 1 & trén, khung E c6 dinh dudi bén phai la (9, 6)).

— Thiét 1&p ma trén vudng A biéu hién quan hé gilta cdc khung (néu cd)

1. Néu khung i nam dudi khung j thi GRA[i, j] = TRUE va ngugc lai.

2. Néu GRA[i, j] = True va GRA[i, k] = True thi GRA [i, k] = True.

3. Lap lai budc 2 dén khi khong thuc hién dudc nira.

— Ta goi Khung i nhoé hon khung j néu Gra [i, j] = True va ap dung giai
thudt BUBBLE SORT & bai 4 d€ sdp xé&p cac khung theo thr tu gidm dan.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_5;

Uses CRT;

Type FramType = Record

X, Y : Byte;

End;

Saved Type = Record

Letter : Char;

Numbr : Byte;

End;

Var h, | : byte;

Fr : Array [1.. 100, 1.. 100] of Char;



Ch : Array [1.. 26] of SavedType;
Count : Byte;

Lt : Array [1.. 26, 1.. 2] of FramType
Gra : Array [1.. 26, 1.. 2] of Boolean;
Flag : Array [1.. 26] of Byte;
FunctiOn Max (m1, m2 : Byte) : Byte;
Begin

If m1 > = m2 then Max := m1l

Else Max := m2;

End;

FunctiOn Min (m1, m2 : Byte) : Byte;
Begin

If m1 >= m2 then Min := m2

Else Min := m1;

End;

Procedure Nhap;

Var f: text;

Filename : String;

i, j: Byte;

Begin

Filename := 'INP.BL5’;

{$I-}

Assign (f, Filename);

Reset(f);

If IOResult < > 0 then

Begin

Writeln (#7, ‘Cannot open file’, Filename);
Halt;

End;

{$1+}

FillChar (Fr, SizeOf (Fr), #0);
Fori:=1to 26 do

Begin

Ch [i] . Letter := #0;

Ch [i] . Numbr := 0;

End;



FillChar (Flag, SizeOf (Flag), 0);
FillChar (Lt, SizeOf (Lt), 0);
ReadIn(f, h, I);

Count := 0;
Fori:=1to hdo
Begin
Forj:=1to1do
Begin

Read (f, Fr [i, j1);

If Fr[i, j] ="' then read (f, Fr [i, j]1);
If Fr[i, j] <> "." then

If Flag [Ord (Fr [i, j]1) - 64 = 0 then
Begin

Inc (Count);

Flag [Ord (Fr [i, j]) — 64 := 0 Count;
Ch [Count].Letter := Fr [i, jl;

Ch [Count].Numbr := Count;

Lt [Count, 1].x :=j;

Lt [Count, 1].y :=i
Lt [Count, 2].x :
Lt [Count, 2].y :
End

Else

Iy

i;

Iy

Begin

Lt [Flag [Ord (Fr [i, j]) - 64], 1].x := Min
(Lt [Flag [Ord (Fr [i, j1) - 641, 11.x, 1);

Lt [Flag [Ord (Fr [i, j]) - 64], 1].y :=

Min (Lt [Flag [Ord (Fr [i, j]1) - 64], 1]l.y, i);
Lt [Flag [Ord (Fr [i, j]) - 64], 2].x : = Max
(Lt [Flag [Ord (Fr [i, j1) - 641, 2]1.x, i);

Lt [Flag [Ord (Fr [i, ji) - 64], 2].y := Max
(Lt [Flag [Ord (Fr [i, j1) - 64], 2].y, O;
End;

End;

ReadIn (0;

End;



End;

Procedure Xuly;

Var i, j, k : Byte;

done : Boolean;

Begin

FillChar (Gra, SizeOf (Gra), False);

For k := 1 to Count do

Begin

j = Lt [k, I].x;

Fori := Lt [k, |I].y to Lt [k, 2].y do

If Fr [i, j] <> Ch [k].Letter then

Gra [k, Flag [Ord (Fe [i, j]) - 64]] := True;
j = Lt [k, 2].x;

Fori:= Lt [k, 1].y to Lt [k, 2].y do

If Fr [i, j] <> Ch [k] .Letter then

Gra [k, Flag [Ord (Fe [i, j]) - 64]] := True;
i = Lt [k, I].y;

Forj := Lt [k, 1] . X to Lt [k, 2].x do

If Fr [i, j] <> Ch [k].Letter then

Gra [k, Flag [Ord (Fe [i, j]) - 64]] := True;
Forj:= Lt [k, I].x to Lt [k, 2] . X do

If Fr [i, j] <> Ch [Kk].Letter then

Gra [k, Flag [Ord (Fe [i, j]) - 64]] := True;
End;

Repeat

done := True;

For k := 1 to Count do

Fori := 1 to Count do

Forj := 1 to Count do

If Gra [k, i] and Gra [i, j] and

Gra [k, j] = False then

Begin

Gra [k, j] := true;

done := False;

End;

Until done;

i = Lt [k, 2].y;



End;

Procedure Sort;

Var i, j : Byte;

Tempt : SavedType;

Begin

Fori:= 1 to Count - 1 do

For j := Count downto i + 1 do

If Gra [Ch [j -1].Numbr, Ch [j].Nurabr] then

Begin

Tempt := Ch [j -1];

Ch[j-1]:=Ch [j -1];

Ch [j] := Tempt;

End;

End;

Procedure Xuat

Var i : Byte;

Begin

Fori := 1 to Count do

Write (Ch [i] . Letter, ' ");

Readln;

End;

BEGIN

Nhap;

Xuly;

Sort;

Xuat;

END.

Bai 6. Gia s P = (P1, P2,... Pn) la mot hoan vicua 1, 2,... n.

Bang nghich thé&€ ctia hodn vi p la day T = (t1,t2m,...,tn} trong do6 t1 bang sd
cac phan tu cta hoan vi P ding bén trdi i va I8n haon i.

Viét chudng trinh cho phép tUr bang nghich thé T xay dung lai hoan vi P
tudng Ung.

D{ liéu nhap tur ban phim va két qua xuat ra man hinh.

Vi DU:

T=(2,4,8,6,0,2,2,1,0)

=>P=(5,9,1,8,2,6,4,7, 3)



T=(2,1,0,0,0)

=>P=(3,2,1,4,5)

HUONG DAN GIAI THUAT

Ta tim vi tri cia mdi s6i (1 =< i =< N) trong hodn vi P:

1.j:=0; k :=0;

2. Tang k I1én 1 don vi. Néu P [k] = 0 thi tang j Ién 1 ddn vi.

3. Trd lai budc 2 cho dén khi naoj > T [i].

4. Gan p [Kk] :=i.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_6;

Const NN = 100;

Var n, i, j, k : Integer;

P, L : Array [1.. NN] of Integer;

BEGIN

Write (‘"N =");

Readln (N);

FillChar (P, SizeOf (P), 0);

Fori:=1to N do

Begin

Write ('T [',i,'] = ); ReadIn (L [i]);

End;

Fori:=1to N do

Begin

ji=0; k:=0;

Repeat

Inc (k);

IfP[k]=0thenj:=j+ 1;

Until j > L [i]; p [K] :=i;

End;

Fori:=1to N do

Writeln (P [i]);

END.

Bai 7 : Cho cac s6 tu nhién n (n > 2), m va mang 3 chiéu A[1.. m, 1.. m, 1..
n -1]. Tim gia tri bé nhat clda biéu thic:

R = A[i1, t2, 11+A[i2,i3, 2] +...+ Alin-1, in n—1] d&i v6i moi bd s ¢ thé i1,

i2,..., in



D{ liéu nhap tu ban phdm va két qua xuat ra man hinh.
HUONG DAN GIAI THUAT

— Fork :=1ton-1do

+ Forj:=1tomdo
*r=Min{B[il]4-ATlijk]lIi=1..m}
*COl:=r

+ B :=C

—r=Min{BJ[i]li=1..m}

— r chinh la két qua can tim

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_7;
Const MM = 10;

NN = 10;

Var m, n, i, j, k : Integer;

X, r: real;

A : Array [1.. MM, 1.. MM, 1.. NN] of Real;
B, C: Array [1.. MM] of Real;

BEGIN

Write (‘M = "); ReadIn (M);

Write (‘"N= ’); Readln (N);

Fori:=1tomdo
Begin

B [i] :=0;
Forj:=1tomdo
Fork :=1ton-1do
Begin

write CA [, 0, %% 35 N kT =)
ReadIn (A [i, j, k1);

End;

End;

Fork :=1ton-1do

Begin

Forj:=1tomdo

Begin

r:=BI[i]+AT[1,j kl;

Fori:= 2 tomdo



Begin
X:=BI[i]+ATlij kI;

Ifx <rthenr:=x;

End;

Cll:=r;

End;

Forj :=1tomdo B [j] := C[j];

End;

r:= B [il];

Fori:=2tomdoIfBJ[i] <rthenr :=B/[i]
Writeln (r);

END.

Bai 8. Cho day s6 (A) :A1,A2,...,AN va day s6 (B): B1, B2,...,BM céac so
nguyén.

Hay sap x€p hai day s6 trén thanh day so6 (C)

Cl =<C2 =<..=<CM+N

D{r liéu: cho trong file INP.BL8 gom 3 dong

+ Dong 1: chra hai s6 N va M

+ Dong 2:ghi N s6 A1, A2,...,,AN

+ Dong 3: ghi M s6 B1, B2,...,BM

Cac sb ghi trén cung moét dong cach nhau nhat mot dau cach

KEt qua: xudt ra man hinh

Cho biét N va M rat I&n.

Vi DU :

HUONG DAN GIAI THUAT

+ Doc toan bd gia tri cua hai day s (A) va (B) vao déay (C)

+ Sap xé&p lai toan bd day (C).

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_8 ;

Uses CRT ;

Const Max = 30000 ;

Var c: Array [1.. Max] of Integer

m, n, i, j : Integer ;

Procedure Nhap ;

Var f: Text;

Begin



Assign (f, INP.BL8’) ;
Reset (f) ;

ReadIn (f, n, m) ;

FillChar (C, SizeOf (C), 0) ;
Fori:=1tondo

Read (f, cm) ;

ReadIn (f) ;

Fori: =1tomdo

Read (f, C[n + i]) ;
n:=n+m;

Close (f) ;

End ;

Procedure Sort ;

Begin

Fori:=1ton-1do
Forj:=ndowntoi+ 1do
If C[j] < C[j - 1] then
Begin

m := C[j] ;
Chl:=C[j-1];
Clj-1]:=m;

End ;

End ;

Procedure Xuat ;

Begin

Fori:=1tondo

Writeln (‘'C [, i,']1 =", C[il);
Readln ;

End ;

BEGIN

Nhap ;

Sort ;

Xuat ;

END.

Bai 9. Chomang A [1..N, 1..M] ch(ra cac s6 nguyén.

H&y sap x&p lai cac gia tri clia cac 6 trong A sao cho



Ali, 1] =< A[i,2]... =< A[i,M]

A[1,j] < A[2,j]... < A[N,j]

D{ liéu: cho trong file INP.BL9 gom N + 1 dong

+ Dong 1: ch(ra hai s6 N va M

+ Dong i+1(1 =<i=<N); ghiMs6ATi 1], A i, 2],..., A[i,N]

Cac s6 ghi trén cung mot dong cach nhau it nhat mot dau cach. Két qua xuat

ra man hinh

dudi.

vi DU

HUONG DAN GIAI THUAT

- boc toan bé n x m gia tri cla mang vao moét mang C[1..nxm].
Sap x€p toan bé mang C theo th(r tu tdng dan.

-Dién mang C vao lai ma tran theo thi tu tir tadi qua phai va tur trén xudng

CHUONG TRINH MAU
PROGRAM CHUONG_TRINH_MAU_BAI_3_9;
Uses CRT ;

Const Max = 30000 ;

Var C : Array[1.. Max] of Integer ;
m,n,I,j,k : integer ;
Procedure Nhap ;

Var f : Text ;

Begin

Assign ( f, 'INP.BL9) ;

Reset (f) ;

Readln (f,n,m) ;

FillChar (C, SizeOf (C), 0) ;
ForI:=1tondo

Begin

Forj:=1tomdo

Read (f,C[(i-1)*n+]j]);
ReadlIn (f) ;

End ;

Close (f) ;

n:=n*m;

End ;

Procedure Sort ;



Begin

ForI:=1tondo

Forj:= ndowntoi + 1do

IfC[j] < C[j = 1]then

Begin

K:i=C[l;

Chl:=C[j=1];

Clj-1]:=k;

End ;

End ;

Procedure Xuat ;

Begin

N :=ndivm ;

ForI:=1tondo

Begin

Forj:=1tomdo

Write (C[(i=1)*m+jl],'");

Writeln ;

End ;

Readln;

End;

BEGIN

Nhap ;

Sort ;

Xuat ;

END.

Bai 10. Nha&p vao tir ban phim mét chudi ki tu S.

H&3y xudt ra man hinh tat cd cic hodn vi khac nhau cua cac ki tu trong chudi
S da cho ( Biét cac ki tu trong S khong nhat thiét khac nhau).

Vi Du:

S= AABB

Hodn vi th(r 1 : AABB

Hodan vi thr 2 : ABAB

Hodan vi th& 3 : ABBA

Hodn vi thr 4 : BAAB

Hoan bi th(r 5 : BABA



Hoan vi th& 6 : BBAA

S = AABBA

Hoan vi th& 1: AABBA

Hoan vi th& 2 : AABAB

Hoan vi th& 3 : AAABB

Hoan vi th& 4: ABABA

Hoan vi th& 5: ABAAB

Hoan vi th& 6 : ABBAA

Hoan bi th(r 7: BAABA

Hoan vi th& 8 : BAAAB

Hoan vi th& 9 : BABAA

Hoan vi th& 10: BBAAA

HUONG DAN GIAI THUAT

- Tudng tu gidi thuat tim hoan vi mot tap hgp nhitng chi khac khi chon mét
phan tir ndo trong S vao mdt vi tri ndo d6 cldia hodn vi, ta phai kiém tra xem phén
tir dé da su dung hay chua va dong thdi c6 phan tr nao trong S gidéng véi phan tur
dang xét va cé vi tri xuat hién trong S trudc phan t&f nay ma chua dudc s dung
hay khong.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_3_10 ;

Uses CRT;

Var s: String ;

KT : Array [1.. 255] of Boolean ;

B : Array [1.. 255] of Char ;

n : Byte ;

Cnt : LongInt ;

FunctiOn OK (i : Byte) : Boolean;

Var j : Byte ;

Begin

OK := False ;

Forj:=1toi-1do

If (S [i] = S [j] and (not KT [j] then Exit ;

Ok := True ;

End ;

Procedure Xuat ;

Vari : Byte ;



Begin

Inc (Cnt) ;

Write (‘"Hoan vi thu’, Cnt, *:");
Fori:=1tondo

Write (B [i]) ;

Writeln ;

End ;

Procedure Hvi (Po : Byte) ;
Var I : Byte ;

Begin

If Po = n + 1 then Xuat
Else

Fori:=1tondo

If (not (KT [i])) and (OK (i)) then
Begin

KT [i] := True ;

B [Po] := S [i];

HVi (Po + 1) ;

KT [i] := False ;

B [Po] := #0;

End ;

End ;

BEGIN

Clrscr ;

Write ('S =) ;

Readln (S) ;

n := Length (S) ;
Cnt:=0;

FillChar (KT, SizeOf (KT), 0) ;
FillChar (B, SizeOf (B), 0) ;
HVi (1) ;

Readln ;

END.

§4. QUY HOACH PONG
1. Khai niém:



MOt trong cac hudng gidi quyét cac bai toan téi uu trong tin hoc la s dung
phuong phap QUY HOACH PONG. Tu tudng chi dao cua phuong phap nay dua trén
nguyén ly t6i uu ctia Bellman phat bi€u nhu sau:

— NEu mot day cac lua chon la téi uu thi moi day con cua nd ciing t6i uu

Ngoai ra khi thiét ké cac thuat toan quy hoach dong ta thudng dung ky thuat
“phan vung dé xur li”, nghia la dé& giai quyét mét bai todn 18n ta chia nd thanh nhiéu
bai todn con cd thé gidi quyét ddc |ap. Trong phucong phap quy hoach ddng, viéc
thé hién nguyén ly nay dudc ddy dén cuc do:

— Khi khbéng biét chdc chan can giadi quyét bai todn con nao, ching ta giai
quyét tat ca cac bai toan con va luu trlr nhirng IGi gidi nay v8i muc dich s dung
chiing theo mdt su phéi hgp nao dé dé giai quyét cac bai todn tdng quat hon.

2. Céac thao tac tdng quat cua quy hoach déng:

— Xay dung ham quy hoach dong

— Lap bang luu lai gia tri cua ham

— Tinh cac gia tri ban dau cua bang

— Tinh cac gia tri con lai theo kich thudc tang dan cua bi cho dén khi dat
dugc gia tri t6i vu can tim.

— Dung bang luu dé truy xuét 1i giai t6i uu

3. Han ché cua quy hoach dong:

Phudng phap quy hoach dong khong dem lai hiéu qua trong tinh huéng sau:

— Su két hgp 10i gidi clia cac bai toan con chua chac da cho I0i gidi cda bai
toan I&n han.

— S6 lugng céc bai todn con can gidi quyét va luu trir két qua co thé rét 16n,
khéng thé chdp nhan dugc.

Cho dén nay, van chua cd ai xac dinh dugc mdt cach chinh xac nhitng bai
todn nao cd thé giadi quyét dugc modt cach hiéu qua bang phuong phap quy hoach
déng. Cé nhitng van dé quéa phlc tap va khé khan ma xem ra khdng thé 'ng dung
quy hoach ddng dé giai quyét dudc, trong khi dé cling cé nhitng bai todn don gian
khién cho 1 s dung quy hoach ddng dé giadi quyét lai kém hiéu qua hon so dung
cac thudt toan kinh dién.

4. Cac bai toan quy hoach dong co ban:

Bai 1 : Cho n dd vat. Thé tich va gid tri cha vat i [an lugt 1a A[i], B [i]. Hay
chon ra 1 s8 vat sao cho téng thé tich ciia ching khdng vugt qud thé tich V cho
trude va tdng gia tri clia chiing la nhét.

Cho biét 0 < n < 100

0<V<100



0 <Ali], BIi] <256

D{ liéu : Cho trong file INP.BL1 gbm n + 1 dong

+ Dong dau la2sén, V

+ Dong i+1(1 =< i =< n) ghi 2 s6 nguyén duadng A [i], B [i,j.

K&t qua : xuat ra man hinh dudi dang

+ MOi ddng ghi 3 s8 : i, A [i], B [i] cua vat i dugc chon

+ Dong cudi 1a 3 s6 : tdng s6 vat, tdng thé tich va téng gid tri cla cac vat
dugc chon.

Cac s6 ghi trén cung moét dong ghi cach nhau it nhat mot dau cach, vi du ;

HUONg DAN GIAI THUAT

_ Goi Fx (i, j) 1a téng gid tri I8n nhat trong trudng hop cd i vat tir 1 dén i va
thé tich tdi da 1a j.

— Fori:=1tondo

Forj:=1toVdo

Néu j >= A [i] thi

Fx [i, j] :=Max (Fx [i-1,j-AT[i]] + B [i], Fx [i-1, j])

Néu khong thi fx [i, j] := Fx [i - 1, j]

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI _4_1 ;

UsesCRT ;

Const MaxN = 100 ;

MaxV = 100 ;

Var Fx : Array [0 .. MaxN, 0 .. MaxV] of Word

Lay : Array [1 .. MaxN] of Boolean ;

A, B : Array [1 .. MaxN] of Byte ;

n, V : Byte ;

i,j: Word ;

Procedure Nhap ;

Var f : Text ;

Begin

Clrscr ;

Assign (f, INP.BL1’) ;

Reset (f) ;

Readin (f, n, V) ;

FillChar (A SizeOf (A), 0) ;

B:=A;



Fori:=1tondo

ReadlIn (f, A [i], B [i]) ;

Close [f] ;

End ;

FunctiOn GetMnx (vl, v2 : Word) : Word ;
Begin

If vl > v2 then GetMax := v1

Else Got Max := v2 ;

End ;

Procedure Xuly ;

Begin

FillChar (Fx, SizeOf (Fx), 0) ;
Fori:=1tondo
Forj:=1toVdo

Begin

If j > = A [i] then

Fx [i, j] := GetMax (Fx [i-1, j-A[i]] + B[i],Fx[i-1, j])
Else

Fx [i, j] := Fx [i -1, j] ;

End ;

End ;

Procedure Xuat ;

Var Max, vo, nO, VI : Word ;

Begin

Max := 0 ;
VO :=0;
n0 :=0;

Fori:=1toVdo
If Max <= Fx [n, i] then

Begin

Max := Fx [n, i] ;

VO :=1i;

End ;

V1 := V0 ;

Fori := n down to 1 do

If Fx [i, VO] <> Fx [i - 1, VO] then



Begin

Inc (n0) ;

Writeln ("Vat th(”, i, - Thé tich’, A[i],’- Gia tri’, B [i]) ;

VO :=VO0 -A[i];

End ;

Writeln (‘Chon’, n0,’vat — Téng thé tich’, V1,’- Tdng gia tri’ , Max) ;

End ;

BEGIN

Nhap ;

Xuly ;

Xuat ;

End.

Bai 2 : C6 N mot hang va M nudc (N < 40,M < 15)

Cho biét ddn gia mat hang i d nudc th j la C [i, J] (ddn vi tién té & nudc j).
Hang hda 1a khdng thé phan chia dudgc. C [i, j] nguyén dudng. V3i sb tién ban dau
la S (don vj tién té cia nudc 1, S =< 200) ngudi ta chi ¢ thé€ mua mét loai hang &
nudc 1 va mang sang ban & nudc th hai nao dd, dung tién thu dugc mua mot loai
hang & nudc va mang sang ban & nudc thi ba, ... Tién con thira khong dugc phép
chuyén d6i. Khéng dugc phép mua hang tai mdt nudc va cling ban hang nay tai
nudc dé. Hay lap ké hoach mua ban hang hda sao cho dung k lan (k =< 10; mua
ban hang & nudc ngoai (mdt nudc cé thé dudc nhidu 1an) ngudi ta quay vé nudc 1,
ban tat ca cac hang va thu dugc nhiéu tién nhat, (Ian mua hang dau tién tai nudc 1
xem nhu [an mua ban th 0, Ian ban hang cudi cung tai nudc 1 xem nhu' lan k + 1)

D{r liéu : Cho trong file INP.BL2 gbm M + 1 dong

+ Dong 1 : gbm cacs6 M N S K

+ Dongi+1:GomNsOCIli, 1] CIi, 2] .. C[i, N]

Cac sb trén mot dong cach nhau it nhat mot dau cach.

KEt qua : xuat ra man hinh dudi dang :

+ Dong 1 : Tdng sd tién thu dugc theo phuang an tdi uu.

+ k + 2 nhém dong tiép theo ( mdi nhém gdm 3 dong) :

- Dong th& nhat mdi nhém ghi s6 thir tu cda 1an mua ban hang va s6 thir tu
cla nudc.- Dong thir hai mdi nhém ghi s6 th tu cia mdt hang ban ra, sé lugng,
don gid cha mat hang nay tai nudc dé va téng s6 tién thu dugc khi ban hang (tinh

theo dan vi tién té cda nudc do).



- Dong th& ba mdi nhédm ghi s6 th tu cla mét hang mua vao, sé lugng, don
gid cla mat hang nay tai nudc do va tdng sé tién bo ra khi mua hang ( tinh theo
dan vi tién té cua nudc do).

HUONG DAN GIAI THUAT:

- Goi SO la s0 tién ban dau, KO la s6 lan mua ban

- Goi S (i, j) la s6 hang i t6i da mua tai nudc j.

-GanS =0

-S[1,j]:=S0div C[1,]j]

- For k := 1 to kO do

+ Gan mang S2 bang 0

+ Fori:=1to mdo

Forj:=1tondo

ForiO := 1 to m do

NéEu i0 khac i thi

ForjOo :=1tondo

NEu jO khac j thi

néu S [i0jo] * C [i,jo0] div C [i,j] > S2 [i,i]

thi S2 [i,j] := s [i0j0] * C [i,jO0] div C [i,j]

+ Gan s bang S2.

CHUONG TRINH MAU :

($R — S-I-C — V— B — X — T-P-)

PROGRAM CHUONG_TRINH_MAU_BAI_4_ 2 ;

Uses CRT ;

Const MaxN = 40 ;

MaxM = 15 ;

MaxS = 200 ;

MaxK = 10 ;

Var SS, m, n, SO, kO : Integer ;

S,S2, C: Array [1.. MaxM, 1.. MaxN] of Integer ;

Next : Array [1.. MaxK, 1.. MaxM, 1.. MaxN] of Record _i, _j : Byte End ;

S1 : Integer;

Money : Long Int;

Procedure Error (S : String) ;

Begin

Writeln (S) ;

Halt ;



End ;

Procedure Nhap ;

Var f: Text;

i, j : Integer ;

Begin

Clrscr ;

Assign (f, INP.BL2") ;

Reset (f) ;

ReadIn (f, m, n, SO, kO) ;

If kO > MaxK then Error (‘K qua lon’) ;
If m > MaxM then Error (‘M qua lon’) ;
If n > MaxN then Error (‘"N qua lon’) ;
Fori:=1tomdo

Begin

Forj:=1tondo

Read (f, C[i, j1) ;

ReadIn (f) ;

End ;

Close (f) ;

End ;

Procedure PMax (Var a : Integerl; b : Integer) ;
Begin

Ifb>athena:=b

End ;

Procedure Print (k, i, j : Integer) ;
Begin

If k > 0 then

With Next [k, i, j] do

Print (k- 1, _i, _j);

If kK = 0 then

Begin

S1:=ssdivCli j];

Writeln ("Lan O : Nuoc 1') ;

Writeln ('‘Ban hang : khong co’) ;
Writeln (‘Mua hang ’,j, " : %, S1,'x ', C[i, jl," ="', S1 * C i, il ;
End



Else With Next [k, i, j] do

Begin

Money := S1 * C [i,_j] ;

Writeln (‘Lan’, k, * : Nuoc/, i) ;

Writeln ('‘Ban hang ’,_j," : ', S1, "x ', C[i,_j]. ' =
S1 := Money div C[i, j];

Writeln ('Mua hang ’,j, " :/, S1, "x ', C[i, jl. ' =
End ;

End ;

Procedure main ;

Var Ci,j, max, i, j, i0, jO, tmp, k : Integer ;

p : ” Integer ;

Begin

FillChar (S, SizeOf (S), 0) ;
Forj:=1tondoS[1,]j]:=S0divC]|[1,]i];
For k := 1 to kO do

Begin
FillChar (S2, SizeOf (S2), 0);
Fori:=1tomdo

Forj:=1tondo

Begin

p := CS2[i,jl; Ci,j := C[i,i];
Fori0 := 1 to m do

Ifi < >0 then

ForjOo :=1tondo

If j < > jO then

Begin

tmp := S[i0j0]*C[i,j0] div Ci,j;
If tmp > p” then

Begin

p~ 1= tmp;

With Next[k,i,j] do
Begin

_i=1i0; _j:=1ijo0
End;

', Money) ;

Y S1*CILL D



End;

End;

S :=S2;

End;

max := Low (max);
Fori:=2tomdo
Forj:=1tondo
Begin

tmp := S[i,j1*C[1,j];
If tmp > max then
Begin

max := tmp;

Writeln (‘*Tong so tien thu duoc toi da la’, max);

Print (k, i0, jO);

Money := S1*C[i,j0];

Writeln (*Lan’, k + 1’ : Nuoc 1');

Writeln (‘Ban hang’, jO, S1, 'x’, C[1,j0], '=’, Money);

Writeln ("Mua hang : khong co’);

End;

BEGIN

Nhap;

Main;

END.

Bai 3 : Xét bang s6 nguyén duadng A kich thuéc N X N (N =< 40) A[i,j] =<
100. Thay moi phan tir A[i,j cia bang bang gia tri f(A[i,j]), trong d6 y = f(x) 1a ham
cho s6 lugng 18n nhat cac sd nguyén t6 ¢ tdng bang x, mdi s6 st dung mot Ian, trir
mot s6 nguyén td nao dé co thé sir dung dang 2 1an néu can.

Vidu:x=5->f(x)=2

(5=3+2)

x=7->f(x)=3

(7=3+2+2)



1 khéng phai la s6 nguyén t6. Quy udc f(1) = 1

D{ liéu : cho trong file INP.BL3 gobm N + 1 dong:

+ Dong dau la s6 nguyén duong N

+ Dongi+ 1 (1 =<i=<N)gom N so A[i,1] A[i, 2] ... A[i,N]

K&t qua : xuat ra man hinh gom N dong

+ Dong i (1 <i<N) gébm N s6 A[i,2] ... A[i, N]

Cac s6 ghi trén cung mot dong ghi cach nhau ti nhat mot dau cach

vi DU:

HUONG DAN GIAI THUAT

- Goi Spt (x) = f(x)

- Goi NT la mang cac s6 nguyén t6

-Spt(1)=1.Spt(2) =1.Spt(3) =1

- Spt (i) = Max { Spt (i-NT[k]) + 1 | i > NT[k]}

- Gan mang TAM bang Spt

- Spt (i) = Max {Spt (0, TAM (i-NT[k] | i > NT[k]}

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_4_3;

UsesCRT;

Const MaxN = 40;

MaxVal = 100;

NT : Array[1l.. 25] of Byte =

(2,3,5,7,11, 13, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79,
83, 89, 97);

Dt : Array[l.. 8, 1.. 2] of Shortint =

((-1,-1), (-1,0), (-1,1), (0,-1), (O, 1), (1,-1), (1,0), (1,1));

Var n, i, j, k : Byte;

A : Array [1.. MaxN, 1.. MaxN] of Byte;

max : Integer;

Spt, Tam : Array[1l.. MaxVal] of Integer;

Procedure Nhap;

Var f: Text;

Begin

Clrscr;

Assign (f,'INP.BL3’);

Reset (f);

ReadIn (f,n);



FillChar (A SizeOf (A), 0);
Fori:=1tondo

Begin

Forj:=1tondo

Read (f,A[i,j]);

Readln (f);

End;

Close (f);

End;

Procedure F;

Begin

FillChar (Spt,SizeOf (Spt), 0);
Tam := Spt;

Spt[1] :=1; ; Spt[2] := 1 ; Spt[3] :

Tam[2] := 1; Tam[3] := 2;

Fori := 4 to max do

Begin

For k :=1to 25 do

Begin

If i < NT[k] then

k := 25

Else

Begin

Ifi > NT[k] + 1 then

If (Spt[i -NT[k]] + 1 > Spt[i]) and
(Tam[i-NT[k]] < k) then

Begin

Tam[i] := k;

Spt[i] := Spt[i-Nt[k]] + 1; End ;
If (i = NT[k]) and (Spt[i] = 0) then

Begin
Tam[i] := k;
Spt[i] := 1;
End;
End;

End;



End;

Tam := Spt;
Fori := 4 to Max do
Begin

For k := 1 to 25 do

If i <= NT[k] then k := 25

Else

Begin

If Tam[i-NT[k]] + 1 > Spt[i] then

Begin

Spt[i] := Tam[i-NT[k]] + 1;

End;

End;

End;

End;

Procedure Thuchien;
Begin

max := 0;
Fori:=1tondo
Forj:=1tondo

If max < A[i,j] then max
F;

Fori:=1tondo
Forj:=1tondo
Afi,j1 = spt [A[i,j1];
Fori:=1tondo
Begin
Forj:=1tondo
Write (A[i,j] : 5);
Writeln;

End;

End;

BEGIN

Nhap;

Thuchien;

END.

= AlLi,jl;



Bai 4. Trong mot ctra hang, mdi loai hang cé mot gid. Vi du mdt béng hoa Ia
2 ddéng va gid mot cdi binh 1a 5 ddng. D& thu hut nhiéu khac hang, clira hang dé ra
mot s6 cach ban dac biét.

MOt cach ban dac biét lién quan dén viéc ban mot hay mot s6 mat hang vdi
gia chung dudgc giam.

Vi du : 3 bong hoa ban vdi gia 5 déng thay vi 6 dong.

2 cai binh va 1 bong hoa ban vaéi gia 10 dong thay vi 12 doéng

Vi€t chuadng trinh tinh gid ma mot khach hang phai trd cho nhu cau mua
hang dé tdn dung mdt céch t8i uu cac cach ban dinh nghia [a phai tra it nhat. Vi
du : V@i cac gid va cac cach ban dudc néu trén, gid thdp nhat d€ mua 3 béng hoa
va 2 cai binh la 14 + 2 binh va 1 hoa la 10 dong ; 2 hoa vdi gia thudng la 4 dong.

D{r liéu : Cho trong 2 file INP.BL4 va OFFER.B14

File thir nhat mo6 td nhu cau mua File th(r hai mo td cac cach ban dac biét.
Trong ca hai file, chi cd cac s6 nguyén duang.

File INP.BL4 g6m b + 1 dong:

+ Dong dau chlra s6 b la s6 loai hang can mua (0 =< b =< 5)

+ Mbi dong trong b dong tiép theo ghi 3 sb ¢, k,p. Gid C 1a ma cla loai hang
(1 =< C =<999). Gia tri k la s6 don vi hang can mua v8i ma C (1 =< k =< 5). Gia
tri p la gid binh thuGng cia mot don vi hang véi ma C (1 =< p =< 999).

Chu y : Trong mot yéu cau cé khong qua 5*%5 = 25 dadn vi hang.

File INP.BL4 gom s + 1 dong:

+ Dong dau chlra s6 s la s6 cach ban ddc biét (0 =< s =< 99)

+ MOi dong trong s dong tiép theo mé td mot cach ban dic biét. S6 dau
tiénn n clla modi dong nhu vay 1a s6 loai hang trong cach ban dic biét tuong (ing Vi
dong d6 (1 =< n =< 5); n cap so6 tiép theo (c, k) trong d6 C la ma loai hang, k la
sO don vi hang d6 (1 =< k =< 5; 1 =< C =< 999). SG6 p cuGi cung trong dong la
gia dd dudc gidm trong 16 hang nay. Gid da dugc gidm nho hon téng cac gid binh
thudng.

Cac sb ghi trén cung mét dong ghi cach nhau it nhat mot dau cach.

KEt qua : xuat ra man hinh : Thong bao chi phi thdp nhat phai tra cho nhu
cau mua trong file vao

HUONG DAN GIAI THUAT

- Goi A[Cs1,Cs2,Cs3,Cs4,Cs5] la chi phi nhd nhat phai tra khi mua Csi don vi
hang i.

- V&i mdi S = A[Cs1,Cs2,Cs3,Cs4,Cs5] ta thuc hién:

Fori:=1to5do



+ Forj:=1to5do Gan D[j]:=0
+ For j := 1 to Cs[i] do
D[i] :=]

Néu A[cs[1] —d[1], cs[2] -d[2], cs[3] -d[3], cs[4] -d[4], cs[5] —d[5] +
Gt[i] * j < S thi gan cho S gia tri nay.

Fori:=1to Mdo

+ Néu cé thé s dung cdch mua ddc biét i va sd hang mdi loai trong cach
mua i déu khong vugt qua cac Csi thi tinh lai gia chi phi theo cach mua dac biét nay
va so sanh véi S

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_4_4;

UsesCRT;

Type Mang=Array [1.. 5] of Record

Vat, sl : Integer;

End;

Var ten,sl,gt : Array[1.. 5] of Integer;

num : Array[1.. 100] of Integer;

c : Array[l.. 100] of Mang;

cost : Array[1.. 100] of Integer,

b : Array[l.. 100] of Boolean;

a : Array[0..5,0..5,0..5,0..5,0..5] of Longint;

cs,d : Array[1..5] of Byte;

m,n : Byte;

Procedure Nhap;

Var f: Text;

i,j : Integer,

Begin

Assign(f,'INP.BL4");

Reset(f);

ReadIn(f,n);

Fori:=1tondo

Readln (f, Ten[i],SI[i],Gt[i]);

Close (f);

Assign (f,"OFFER.BL4");

Reset (f);

ReadIn (f,m):



Fori:=1tomdo
Begin

Read (f,Numl[i]);

Forj := 1 to Num[i] do
Read (f,C[i,j]. Vat,C[i,j].SD);
ReadIn (f,Cost[i]);
End;

Close (f);

End;

Function Tim(x : Integer) : Byte;
Var i : Integer;

Begin
Fori:=1tondo

If n[i] = X then

Begin

Tim :=1i;

Exit;

End;

Tim := 0;

End;

Procedure Khoitao;

Var i,j,k : Integer;

ab : Mang;

Begin

If n < 5 then

Begin
Fori:=n+1to 5 do
Begin

Ten[i] := 0; sl[i] := 0; gt[i] := 0;
End; n :=5;

End;
Fori:=1tomdo
Begin

B[i] := True;

ab := c[i];

Forj:=1to5do



Begin
C[i,j]. vat := 0; C[i,j].sl := 0;

End;

Forj := 1 to Num[i] do
If B[i] then

Begin

k := Tim(ab[j].Vat);

If k = 0 then B[i] := False
Else

Begin

C[i,k].Vat := ab[j].Vat;
C[i,k].sl := ab[j].sl;
End;

End;

End;

End;

Procedure Tinh1;

Var s,i,minj : Longint;

Begin

s:=0;

Fori:=1to 5 dos :=s+Gt[i]*Cs[i];
Min :=s;

Fori:=1to5do

Begin

Forj:=1to 5dod[j] :=0;

Forj := 1 to cs[i] do

Begin

dfi] :=j;

s := A[cs[l]-d[I],cs[2]-d[2],cs[3]-d[3],cs[4]-d[4],cs[5]-d[5]]+Gt[i]*];
If s < min then min :=s;

End;

End;

A[cs[1],cs[2],cs[3],cs[4],cs[5]] := min;

End;

Procedure Tinh2;

Var min,s,i : Longint;



Begin

Min := a[cs[1],cs[2],cs[3],cs[4],¢cs[5]11;

Fori:=1tomdo

If b[i] and (cs[1] >= c[i,l].sl) and (cs[2] >= c[i,2].sl)

and (cs[3] >= c[i,3].sl and (cs[4] >= c[i,4].sl)

and (cs[5] >= c[i,5].sl then

Begin

S := a[cs[1]-c[i,1].sl,cs[2]-c[i,2].sl, cs[3]-c[i,3].sl, cs[4]-c[i,4].sl, cs[5]-
cli,5].sl]+cost[i];

If s < min then min :=s;

End;

A[CS[1],CS[2],CS[3],CS[4], CS[5]] := min;

End;

Procedure Xuly;

Begin

Khoitao;

A[0,0,0,0,0] := O;

For cs[1] := 0 to al[1] do

For cs[2] := 0 to sl[2] do

For cs[3] := 0 to sl[3] do

For cs[4] := 0 to sl[4] do

For cs[5] := 0 to sl[5] do

Begin Tinh1;

Tinh2;

End;

Clrcsr;

Writeln(‘Tong chi phi it nhat la: ', A[sl[1], sl[2],sl1[3],sl[4],sI[5]]);

Readln;

End;

BEGIN

Nhap;

Xuly;

END.

Bai 5 : Co6 N thanh phd. Biét rang dudng di gitta 2 thanh phd béat ki (néu cd)
déu la dudng di hai chiéu. So d6 mang Iudi giao théng cta N thanh phd nay cho bdi



ma tran ké A[i,j] trong dé + A [i,j] la d6 dai dudng di tir thanh phd i dén thanh pho
j

+ A[i,jJ = 0 néu khdng co dudng di tur thanh phd i dén thanh phd j
+ Ali,j] = A[j,i]
+ A[i,il=0

+ A[i,j] nguyén, khong am.

H&3y xac dinh dudng di ngédn nhat gitra hai thanh phé P va Q hay théng bao
khong ton tai I0i giai.

D{ liéu : cho trong file INP.BL5 gobm N+2 dong

+ Dong dau chia s6 N (N nguyén dudng, N < 50)

+ Dong i+1 (1 =<i=< N) ghi N s6 A[i,j] A[i,2],... A[i,N]

+ Dong N+2 ghi hai s6 P va Q.

Cac sb ghi trén cung moét dong ghi cach nhau it nhat mot dau cach.

K&t qua : xuat ra man hinh.

Vi DU:

HUONG DAN GIAI THUAT :

- Goi A[i,j] 1a d0 dai dudng di ngan nhat tir i dén j

- Goi C[i,j] 1a diém can phai qua trén dudng di ngan nhét ti&r i dén j

- Fork :=1to N do

Fori:=1to N do

Forj:=1to Ndo

NEu c6 dudng di tri dén k va tur k dén j thi

NEu khong cé dudng di tur i dén j hay dudng di nay dai hdn dudng di tur i dén
k + dudng di tu k dén j thi A[i,j] := A[i,k]+A[kj] va C[i,j] :=k

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_4_5;

UsesCRT;

Var A,C: Array[l.. 50, 1..50] of Integer;

N,P,Q : Integer;
i,j,k : Integer

Procedure Nhap;

Var f: Text;

Begin

Assign(f,'INP.BL5");

Reset(f);

ReadIn(f,N);



FillChar (A,SizeOf(A),0);
C:=A;

Fori:=1tondo

Begin

For j := 1 to n do Read(f,A[i,j]);
ReadIn(f);

End;

ReadIn(f,P,Q);

Close(f);

End;

Procedure Xuat (i,j : Integer);
Begin

If C[i,j] = 0 then

Write('->', j)

Else

Begin

Xuat (i, C[i,i]);

Xuat(C[i,j],3);

End;

End;

Procedure Xuly;

Begin

Clrcsr;

Fork :=1to N do
Fori:=1to N do

If A[i,k] > 0 then
Fori:=1to N do

If (A[j,k] > 0) and (i < > j) then
If (A[i,j] = 0) or (A[i,j] > Aakl-hAfkj]) then

Begin

Ali,j] := Ali k] + A[k,j1;
Cli,j] 1= k;

End;

If A[P,Q] = 0 then Writeln ('/Khéng co duong di tu®, p, * den ’,Q)
Else

Begin



Writeln (‘Duong di ngan nhat tu’, p, ' den Q, " dai *, A[P,Q]);

Write (P);

Xuat (P,Q);

End;

End;

BEGIN

Nhap;

Xuly;

END.

Bal 6. Cé N cOng trinh can vat liéu thi cong. Cong trudng i can cung cép DJi]
don vi hang. Hang dudc cung cép tir hai kho A ua B. Cudc van chuyén mot don vi
hang tir kho A dén cong trudng i 1a A[i]. Cudc van chuyén mét don vi hang tir kho B
dén cbng trudng i 1a B[i]. Biét khi A c6 r don vi hang va tdng s6 hang cla ca hai
kho vira du cung cép cho N cong trudng.

Hay phan phdi hang tUr hai kho dén céc cdng trudng sao cho téng cudc phi
van chuyén 13 it nhét.

D{r liéu : cho trong file INP.BL6 gbm 4 dong:

+ Dong 1l :Chlra2s6Nvar

+ Dong 2 : Chira N s6 D[1] D[2] ... D[NJ

+ Dong 3 : Chira N s6 A[1] A[2] ... A[N]

+ Dong 4 : Chira N s6 B[1] B[2] ... B[N]

D{r liéu la cac s6 nguyén duong. (N =< 100)

KEt qua : xuat ra file OUT.BL6 gom 3 dong:

+ Dong 1 : Ghi mdt s6 nguyén duadng |a tdng chi phi van chuyén it nhét.

+ Dong 2 : Ghi N s6 nguyén duadng tudgng rng s6 ddn vi hang ma khi A cung
cap cho tirng céng trudng theo thir tu.

+ Dong 3 : Ghi N s6 nguyén dudng tuong Urng s6 dan vi hang ma khi B cung
cap cho turng cong trudng theo thl tu. Cac s6 ghi trén cung mot dong ghi cach
nhau it nhat moét dau cach.

Vi DU :

HUONG DAN GIAI THUAT

S = Min { 5 A[ilX[i1 + s B[i] (D[i] - X[i]) }

1..n

1..n

S[i] (r) Cudc phi nho nhat ma kho 1 phai cung cédp r don vi hang cho cac
cong trudng 1 .. i



S[1] (r) = Min {A[1]X[1] + B[I] (D[I] - X[11)}

X[1] <= D[1]

X[] <=r

S[i+1] (r) = Min {A[i+1]X[i+1] + B[i+1] (D[i+1] - X[i+1]) + S[i] (r —
X[i+1]) }

X[i+1] <= D[i+1]

X[i+1] <=r

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_4_6;

Uses CRT;

Const Max = 100;

Var n,r : Integer;

A,B,D : Array[1l.. Max] of Word;

S,L : Array[L.Max, 0..Max] of Word;

i,j,x : Integer;

Procedure Nhap;

Var f:Text;

Begin

Clrscr;

Assign (f,'INP.BL6");

{$I -} Reset (f); {$I +}

ReadIn (f,n,r);

Fori:=1tondo

Read (f,D[i]);

ReadIn (f);

Fori:=1tondo

Read (f,A[i]);

Readln (f);

Fori:=1tondo

Read (f,B[i]);

Readln (f);

Close (f);

End;

FunctiOn Min (v1, v2 : Word) : Word;

Begin

If vl < v2 then Min := v1



Else Min := v2;

End;

Procedure Xuly;

Var M : LonglInt;

Luu : Integer;

Begin

FillChar (S,SizeOf (S), 0);
L:=S;

Forj:=0tordo

Begin

M := 1000000;

For x := 0 to Min (j,D[1]) do
If A[1]* x + B[1]* (D[1]-x) < M then
Begin

Luu := x;

M := A[1] x + B[1]* (D[1]-x);
End;

S[1j] :=M;

L[1j] := Luu;

End;

Fori:= 2tondo

Forj:=0tordo

Begin

M := 1000000;

For X := 0 to Min (j,D[i]) do

If M > A[i]*x +B[i]*(D[i]-x)+S[i-1,j-x] then
Begin

Luu := x;

M := A[i]* x+B[i]*(D[i]-x)+S[i-1, i-x];
End;

S[i, j] := M;
L[i,j] := Luu;
End;
End;

Procedure Xuat;
Var f: Text;



Hang : Array[l..Max] of Word;

Begin

Assign(f,'OUT.BL6");

Rewrite(f);

Writeln(f,S[n,r]);

For i := n downto 1 do Begin

Hangii] := L[i,r];

Dec(r,L[i,r]);

End;

Fori:=1tondo

Write(f,Hangti],” ’);

Writeln (f);

Fori:=1tondo

Write (f,D[i]-Hang[il],” );

Close(f);

End;

BEGIN

Nhap;

Xuly,

Xuat;

END.

Bai 7 : MOt ngan hang cé N loai tien ménh gid A[1], A[2], A[3],..., A[N] VOI
s6 lugng tién moi loai khéng gidi han. Con chi trd cho khach hang mot sd tién 1a M
dong. Hay cho biét cdn bao nhiéu tién mdi loai dé chi trd sao cho sd lugng tJ 13 it
nhat. Cho biét : N =<;100; A[i] < 256; Q =< 10000

D{r liéu : cho trong file INP.BL7 gobm 2 dong:

+ Dong 1 : Ghi2s6 NvaM

+ Dong 2 : Ghi N s6 nguyén dudng A[1] A[2] ... A[N]

D{r liéu cho la cac s6 nguyén duong K&t qua : xuat ra file OUT.BL7 gbm 2
dong

+ Dong 1 : Ghi s6 lugng td phai tra

+ Dong 2 : Ghi N s6 nguyén khGng am (ng vdi s6 tG can tra cho moi loai
tién.

Cac sb ghi trén cung moét dong ghi cach nhau it nhat mot dau cach.

HUONG DAN GIAI THUAT:

- Fx (i) 13 SO lugng t& it nhat dé tra sé tién



- Fx (i) = Min {Fx (i-A(J]) | i >= A[j]}
CHUONG TRINH MAU:
PROGRAM CHUONG_TRINH_MAU_BAI_4_7;
Uses CRT;

Var N : Byte;

A : Array[1 ..100] of Byte;

M : Integer;

Fx,L : Array[0..10000] of Word;
i,j : Integer,

Procedure Nhap;

Var f: Text;

Begin

Assign(f,'INP.BL7);

Reset(f);

FillChar (A,SizeOf(A),0);
ReadIn(f,n,m);
Fori:=1tondo

Read(f,Ali]);

Close(f);

End;

Procedure Xuly;

Begin

FillChar (Fx,SizeOf(Fx),0);

L := Fx;

Fori:=1to Mdo

Begin

Forj:=1to Ndo

If A[j] <= i then

If (Fx[i] = 0) or (Fx[i-A[j + 1 < Fx[i]) then
Begin

Fx[i] := Fx[i-A(]] + 1;

L[] :=3;

End;

End;

End;

Procedure Xuat;



Var f:Text;

S1 : Array[1..100] Of Word;

Begin

As8ign(f,’OUT.BL7’');

Rewrite(f);

FillChar(SI,SizeOf (S1),0);

Repeat

Inc (SI[LIMID);

M := M-A[L[M]];

Until Fx[M] = 0;

Writeln(f,Fx[i]);

Fori:=1to N do

Write(f,SI[i],” ');

Close(f);

End;

BEGIN

Nhap;

Xuly;

Xuat;

END.

Bai 8 : Quay an cta mot khach san can s dung D[1], D[2],..., D[N] khan
trai ban cho N ngay lién ti€p danh sé tir 1 dén N. Khéch san cé thé mua khan trai
ban mdi véi gia la A dong moét khan, hoac thué hiéu giat, tra nhanh (nhan lai khan
giat sach vao ngay hom sau) véi gia B dong moét khan, hoac thué hiéu giat tra
cham (khan dung trong ngay dugc ggi giat va tra lai vao ngay i + 2) v@i gia C dong
mot khan. Gia sUr trong ngay 1 khach san chua cé khan. Hay lap ké hoach mua-giat
khan bdo ddm yéu cau vé khan cho N ngay vdi chi phi nhd nhat.

D{r liéu: cho trong file INP.BL8 gém 2 dong

+ Dong 1: gbm 4 s6 nguyén duaong N, A, B, C, D (N<100, A>B>C>0)

+ Dong 2: gbm N s6 nguyén ducng D[1], D[2]... D[N]

Cac sO trén cung mot dong ghi cach nhau it nhat mot dan céach.

KO (Iua  :Xudt ro fileOUT.BL8 gobm N + 1 dong;

+ Dong 1:Ghi téng chi phi nho nhat + Dong i + 1 (I<iiN) ; Ghi 3 s6 nguyén
khéng Om

F[i] S[i] theo th( tu la s6 khan con mua, giat tra nhanh, giat trd cham trong

ngay i



HUONG DAN GIAI THUAT

— MaxD = Max {D[i]}

— somax := MuxD

— Fori:=n-1downto1ldo

Tongli] := Tong[i + 1] + D [i + 1]

— Repeat

Gén mang M, G1, G2 bang 0

Stop := True

du :=so max; m[1] := du;

tl1 :=0;t2:=0;

gia := a*du;

Fori:=1tondo

+ j:=du+ tl + t2;

+ Néu j - d[i] < tong[i] thi

Néu j - d[i] + g2[i - 1] < d[i + 1] thi g1[i] := d[i + 1] + d[i] -j - g2[i - 1]
h:=j+ g2[i- 1] -d[i] + gl[i] - d[i + 1];

Néu h < tong[i + 1] thi

g2[i] := min(d[i] - g1[i], tong(i + 1] - h) + t2 := g2[i - 1]; tl := gl[i];

+ du :=j - d[i];

+ gia := gid + b* gl[i] + c* g2[i];

+ NE€u gid >= gida min thi Thoat

stop := false;

NEu stop = False thi ghi nhan két qua

Until Stop hay (Somax > tong[1] + D[1])

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_4_8;

UsesCRT;

Conts max = 100;

fname = 'b11l.inp’;

limit = 1000000000;

Type Mang = array[0..max] of longint;

Var a,b,c,gia, n, giamin : longint;

somayx, i : longint;

tong,d, m, gl, g2 : mang;

mo, gol, go2 : mang;

stop : boolean;



f : text;

Procedure Nhap;

Vari, j : Byte;

Begin

Assingn (f,'INP.BL8’); Reset(f);
Readln (f, n,a, b, c); Fori:=1tondo
Begin

Read(f, d[i]);

End;

Close(f);

End;

Function MaxD : Longint;
Var i; j : Longint;

Begin

i = d[l];

Forj:=2tondo

If d[j] > i theni := d[j];

Maxd := i;

Procedure Timtong;

Var i, j: Longint;

Begin

Fori:=n-1downto 1 do
tong[i] :=tong[i + 1] + d[i + 1];
End;

Procedure Khoitao;

Begin

FillChar(m,Sizeof(m), 0);
FillChar (gl, Sizeof(g1), 0);
FillChar (g2, Sizeof (g2), 0);

Stop := true;

Gia := 0;

End;

Function Min (i, j : Longint) : Longint;
Begin

Min :=i;

If i < j then exit;



Min :=j;

End;

Procedure Xuly;

Var i,j,du,tl,t2,h : Longint;

Begin

du := somax; m[1] := du;

tl :=0;t2:=0;

gia := a*du;

Fori := 1 to n do Begin

ji=du+tl + t2;

If j - d[i] < tong[i] then

Begin

If j-d[i]+g2[i-1]<d[i+1] then gl[i] :=d[i+1]+d[i]-j-g2[i-1];
h := j+g2[i-1]-d[i]+gl[i]-d[i+1];

If h < tong [i + 1] then

g2[i] := min (d[i] - gl[i], tong[i + 1] - h);
End;

t2 :=g2[i-1]; t1 := gll[i]; du :=j - d[i];
gia := gia + b* gl[i] -h c* g2[i];

If gia >= giamin then exit;

End;

stop := false;

End;

Procedure Ghinhan;
Begin

giamin := gia;

gol :=g1;

go2 :=g2;

mo :=m;

End;

Procedure Chuanbi;

Begin

FillChar (tong, sizeof (tong), 0);
somax := maxd;

Timtong;

giamin := limit;



End;

Procedure Print;

Var i: longint;

Begin

Assign (f, ‘'OUT.BLS8’);

Rewrite(f);

Writeln (f,giamin);

*Fori:=1tondo

Writeln (f, mo[i] : 4, go I[i] : 4, go2[i] : 4);

Close(f);

End;

BEGIN

Nhap;

Chuanbi;

Repeat

Khoitao;

Xuly;

If nOt stop then Ghinhan;

Inc(somax);

Until (somax > tong[1] + d[1]) or (stop);

Print;

END.

Bai 9 : Trong ngay sinh nhat, hai anh em Tom va Alice nhan dugc N do6 chai
(N<40). Trén dd chdi i c6 ghi gia tién Xi. Hai anh em quyé&t dinh mdi ngudi phai cé
trdch nhiém bao quan mot phan sd qua va phan chia sao cho chénh |&ch tdng gia tri
tién d6 choi ma mdi ngudi phai bao quan 1a it nhat. H3y gilip Tom va Alice phan
chia trach nhiém.

D{r liéu : cho trong file INP.BL9 gbm 2 dong:

+ Dong 1 : s6 nguyén ducng N

+ Dong 2 : N s6 nguyén duadng X1...,X2,... Xn

K&t qua: xult ra file OUT.BL9 gdm 2 dong: Mdi dong ghi s8 tudng ('ng Vi
cac dd chai cia mot ngudi va cudi moi dong la téng gia tri cac dd chai tuong Ung.

Vi DU:

HUONG DAN GIAI THUAT:

— Goi A |a nira tdng gia tri cia N d6 chai



— Goi Fx(i, j) 1a téng gia tri I6n nh&t trong trudng hop co i vat tir 1 dén i va
gia tri t6i da 13 j. (nghia 1a tdéng gia tri cia cac vat dugc chon khéng qua j)

— Fori:=1tondo

Forj:=1to Ado

Néu j >= X[i] thi

Fx[i, j] := Max(Fx[i . 1, j . X[i + X[i], Fx[i - 1, j])

Néu khong thi Fx[i, j] := Fx[i - 1, j]

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_4_9;

UsesCRT;

Const Max N = 40;

Max Val = 500;

Var X, Y : Array[l..MaxN] of Word;

Fx : Array[0..MaxN, 0..Max Val] of Word;

n, i, j : Integer;

A, B : Word;

Procedure Nhap;

Var f : Text;

Begin

Clrscr;

Assign (f,'INP.BL9");

Reset(f);

ReadIn(f, n);

FillChar(X,SizeOf(X), 0);

Y = X;

Fori:=1tondo

Read(f, X[i]);

Close(f);

End;

Function GetMax (v1, v2 : Word) : Word;

Begin

If vl > v2 then GetMax := vl

Else GetMax := v2;

End;

Procedure Xuly;

Begin



B:=0;

Fori:=1to Ndo

B := B + X[i];

A := B div 2;

FillChar (Fx, Sizeof(Fx), 0);
1tondo

Fori:
Begin
If j > = X[i] then

Fx [i, j] := GetMax (Fx[i - i, j -X[i + X[i], Fx[i - 1, j])
Else

Fx[i, j]1 := Fx [i - 1, j];

End;

End;

Procedure Xuat;

Var Max,A0, nO, V1 : Word;

f: Text;

Begin

Assign (f, 'OUT.BL9");

Rewrite(f);

Max :=0; A0 :=0; nO := 0;

Fori:=1toAdo

If Max <= Fx[n, i] then Begin

Max := Fx[n, i];

AO :=1i;

End;

VI:« AO;
P'ori:=ndownto 1 do

If Fx[i, AO] <> Fx[i - 1, AO] then Begin Inc(nO);
Y[i] :=1;

A0 := A0 - X[i];

End;

Forj:=0to 1do

Begin

Fori:=1to N do

If Y[i] = j then Write(f, i,” ");

If j = 0 then Writeln (f,B - A)



Else Writeln (f,A);

End;

Close(f);

End;

BEGIN

Nhap;

Xuly;

Xuat;

END.

Bai 10 : CO N dia diém dan cu danh s6 tor 1 dé&n N. Gilta M c3p dia diém
trong s6 N dia diém ndi trén cd tuyén dudng ndi chung. Can xdy dung mdt trung
tdm dich vu tdng hdp tai mot dia diém hodc 1a trung véi mét trong sé cac dia diém
dan cu hay la ndm trén tuyén dudng ndi hai dia diém nao dd, sao cho téng khoang
cach tir trung tam dich vu d&n N dia diém dan cu 1a nhd nhét. Ta goi khoang céch
gitra hai dia diém la dd dai dudng di ngdn nhat ndi ching. Gia s rdng N dia diém
trén lién thdong vdéi nhau.

D{r liéu : cho trong file INP.BL10 gbm M + 1 dong:

+ Dong 1 chra hai s6 N va M

+ Dongi + 1 (1=<i =<M) ghi 3 s6 nguyén duaong : hai s6 dau la chi s6 cua
hai dia diém dan cu dugc ndi nhau bdi tuyén dudng nay con s6 th( ba la d dai cla
tuyén dudng.

D{r liéu la cac s6 nguyén duadng.

K&t qua : Xudt ra man hinh thdng bdo vi tri trung tdm dich vu 13 téng
khoang céch tur trung tdm dich vu dén céc dia diém déan cu.

Néu diém tim dudgc ndm trén tuyén dudng thi cdn chi rd hai dau cua tuyén
dudng va khoang céch tir dia di€m xay dung dén dau th nhat.

HUONG DAN GIAI THUAT .

— Tinh khoang cédch ngdn nhét gitta moi cép dia diém

— Trung tdm dich vu dat tai dia diém cd téng khoang cach cac dia diém khac
la nho nhat.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_4_10;

Uses CRT;

Var A, C: Array[1..50, 1..50] of Integer;

N, p, Q, M : Integer; i, j, k : Integer,

Luu, Min : Integer;



Procedure Nhap;

Var f:Text;

X,Y,z:Byte;

Begin

Assign (f,"INP.BLO");
Reset(f);
ReadIn(f,N,M);
FillChar(A,SizeOf(A),0);
C:=A

Fori:= 1 to M do Begin
ReadIn(f, x, v, z);

AlX, y] i=z;
Aly, x] 1= z;
End;

ReadIn(f, P, Q);
Close(f);

End;

Procedure Xuly;

Var D : Integer;,

Begin

Clrscr;

Fork :=1toNdo Fori:=1to NdoIf A[i, k] > 0 then Forj:=1toNdo
If (A[j, k] > 0) and (i < > j) then

If (A[i,j1=0) or (A[i,j] >A[i,k]+A[kj]) then

Begin

Ali,j] := Ali, k] + A[kj];
C[i, j1 1= k;

End;

Luu := 0;

Min := MaxInt;
Fori:=1to N do

Begin

D:=0;

Forj:=1to Ndo

Begin

Ifi <> jthen D :=D + A[i, jl;



If (i < >j)and (A[i, j] = 0) then
Begin
D := MaxInt;

End;

If D < Min then

Begin

Luu :=1i;

Min := D;

End;

End;

Writeln ('Trung tam dich vu dat tai dia diem’, Luu);
Write ("Tong khoang each la ’, Min);
Readln;

End;

BEGIN

Nhap;

Xuly;

END

§5. PO THI (GRAPH)
1. Khai niém.

Trong nhiéu tinh huéng, ching ta thudng vé& nhitng sc d6, gém nhiing diém
bi€u thi cac ddi tugng dugdc xem xét (ngudi, t6 chirc, dbi bdong, thanh phé ...) va ndi
mot s& diém vdi nhau bdng nhirng doan cong hodc thang tugng trung cho quan hé
nao do gilra cac dbi tugng. Cac sd do nhu vay dugc dung & khdp nai : S6 d6 mang
dién, sa dd td chirc, sG dd giao thdng... D6 Ia nhitng vi du vé Graph.

Mot Graph 1a mét tdp hop hitu han cac diém (Goi la dinh cua graph) cung vdi
tap hgp cac doan dudng cong hay thang (goi la canh cua graph) cé cac dau mut tai
cac dinh cua graph.

2. Biéu dién Graph

C6 nhiéu cach biéu dién Graph, & day ta chi xét mot cach biéu dién don gian
dé 1a dung mdt mang vudng 2 chiéu (ma tran) cé ki€u phan ti 1a Boolean:

Trong do:

*n : chi sO dinh cua Graph.

* A[i,j] := TRUE (1) néu gilra dinh i va dinh j cé canh néi.



* A[i,j] := FALSE (0) néu gilra dinh i va dinh j khong cé canh ndi.

Vi du:

A[l..n, 1..n] of Boolean.

A thudng dudc goi la ma tran néi cua Graph G.

Vi du:Graph

Co6 ma tran nai la:

— NEu ton tai i, j sao cho A[i,j] khac A[j,i] thi graph G sé dudc coi la co
huéng.

Vi du : Graph c6 ma tran nai la:

— Né&u c6 dd dai 1ij cua dudng di tir dinh i dén dinh j thi ta cé thé 14p thém
ma tran do dai L[1..n, 1..n] nhu sau:

L[i,i] := lij

3. Kiém tra xem cé dudng di tir dinh D dén dinh C trén mét dd thi cé hudng
hay khong

a) Bai toan

— Cho d06 thi c6 hudng G c6 ma tran ndi la A va 2 dinh D, C cia G. Hay tim
xem c6 dudng di tur b dén C khong.

b) Thuat toan

— DUng mang C[l..n] of Boolean d& danh ddu cac dinh d3 di qua.

— Dung procedure lantu(i) mot cdch dé qui dé€ lan tir dinh D dén dinh mot
dinh nao d6 cé thé dudc, roi tir d6 lai lan tiép dén cac dinh khac chua lan téi cho
dén khi gap dinh C thi bién Boolean kq cho két qua true nghia la cé dudng di.

c) Thé hién bdng PASCAL

Procedure Lantu (i : byte);

Var j : byte;

Begin

If (i = ¢) then kg := True

Else

Begin

Forj:=1tondo

If Ali,j] and nOt c[j] then Begin

C[j] := true;
Lantu (3);
End;

End;

End;



Begin {chudng trinh chinh}

Kq := False;

Forj: =1 to n do C[j] := False;
Lantu(D);

If kg then Writeln (‘co duong di’)
Else

Writeln (*khong co’)

End.

4. Tim dudng di ngdn nhat

a) Bai toan

Tim dudng di ngan nhat tir dinh ngudn (1) dé&n moét dinh khéac (j) cta mot do
thi c6 huéng G cé ma tran ndi la A va ma tran do6 dai L ch(ra chiéu dai cac cung:

L[i,il=0v8imoii=1,...n.

L[i,j] >= 0 néu ton tai cung tu dinh i dén dinh j.

L[i,j] = [v6 cuc] néu khdng ton tai cung tr dinh i dén dinh j.

b) Thuat toan (Dijkstra)

— Nguyén li chinh clia thuat todn nay la : Néu ton tai mot dudng di ngan
nhat tu dinh i dén dinh j va dinh k & trén dudng di nay thi k sé chia dudng di thanh
2 doan va 2 doan do phai la 2 doan ngan nhat ndi tir i dén k va tir k dén j.

— Tadung2 mangCva S

C : chira cac dinh chua dudc chon

S : chira cac dinh da dudc chon.

— Tai moi thdi diém tap S chlra cac dinh ma khodng cich nhd nhéat tir dinh
nguon dén, ching da dudc xac dinh tap C chlra cac dinh con lai.

— Bat dau S = {Pinh ngudn}

Két thuc S = tap cac dinh cua G

Tai moi budc ta chon moét dinh x cia C ma khoang cach D[x] t&r dinh ngudn
dén X la nho nhat.

— Ta ndi rang dudng di t dinh ngudén dé€n mot dinh khac la ddc biét néu tat
ca cac dinh trung gian trén dudng di nay déu & trong tap S.

— Tai mdi budc cla thudt todn c6 mang mot chiéu D chlra chiéu dai cla
dudng di dac biét ngan nhat dé€n madi dinh cua do thi.

— Mdi 1an ta dua dinh X méi vao s, dudng di riéng biét ngdn nhat dén X
cling chinh la dudng di ngdn nhat trong tét ca cac dudng di dén X.

— Khi thuéat toan két thuc, tat ca cac dinh cia G déu thudc s suy ra moi
dudng di ti ngudn dén cac dinh déu la dac biét.



c) Thé hién bang Pascal
Procedure Shortestpath;

Var D, P, C : Array [1.. n] of integer;
i, j, k, mk, rax, min, X : integer;
Begin

K:=n—1; {s6 phan t& cua C}
{Xay dung cac mang C, D va P}
Fori:=2tondo

Begin

Cli-1]1 =1i;

D[i] = L[1,i];

Pli] = 1;

End;

Forj:=1ton-2do

Begin {tim gia tri nhé nhat cia mang D}
Min := D[C[1]];

mx :=1;

Fori:= 2 to k do

If d[C[i]] < Min then

Begin

Min := D[C[i]]; mx :=i End;
{loai bd dinh C[mx] ra khéi C}
mk := C[mx]; C[mx] := C[k];

k:=k-1;
Fori:=1to k do

Begin

X = Cl[i];

If D[x] > D[mx] + L[mk, x] then
Begin

D[x] := D[mx] + L[mk, x];
P[x] := mk;

End;

End;

End;

DE chi ra dudng di ngdn nhéat tir dinh ngudn dén dinh j ta co thu tuc sau:

Procedure Path (x : integer);



Begin

If X < > 1 then

Begin

Path(p[x]);

Write(x:3);

End;

End;

Khi stir dung ta chi viéc goi Path(j);

5. Nhifng bai toan cc ban vé GRAPH:

Bai 1 : Viét chudng trinh kiém tra tinh lién théng ctia 1 d6 thi vé hudng A[j,
j] vé&i A[i, j] = 1 néu cb dudng di turi tdi j

A[i, j] = 0 néu khbéng cé dudng di tu' i tdi j

D{r liéu cho trong file INP.BL1

+ Dong dau ghi s6 n la s6 dinh cta d6 thi (0 < n < 100)

+ Dong i + 1 (1 <i< n) chla nsé A[i, 1] A[i, 2] ... A[i, n]

Thong bao két qua ra man hinh : “Do6 thi lién thong” hav “D06 thi khéng lién
théng”

HUONG DAN GIAI THUAT:

- Ta danh dau dinh s6 1 cua do thi.

— TU moét dinh i d& danh dau, ta danh dau dinh j néu A[i, j] >0 va dinh j
chua danh dau. C thuc hién nhu vay dén khi khong thuc hién dudc nira.

— NE&u con dinh nao chua danh dau thi d6 thi khong lién thdng va ngudc lai.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_5_1;

Const Max = 100;

Var n,i,j : Byte;

A : Array[1l..Max, 1..Max] of Byte;

L : Array [1..Max] of Boolean;

Procedure Nhap;

Var f: Text;

Begin

Assign (f, 'INP.BLD);

Reset (f);

ReadIn (f,n) : FillChar(ASizeOf(A),0);
Fori:=1tondo

Begin



Forj := 1 to n do Read (f,A[i,jl);
ReadIn(f);

End;

Close (f);

End;

Function Lienthong: Boolean;

Var xong, It: Boolean;

Begin

FillChar(L, SizeOf(L), 0);
L[1] := True;

Repeat

xong := True;
Fori:=1tondo

If L[i] then

Forj:=1tondo

If (A[i,j1<>0) and (not L[j]) then

Begin

L[j] := True; xong := False;

End;

Until xong;

Lienthong := False;

Fori:=1tondo

If not L[i] then Exit;

Lienthong := True;

End;

BEGIN

Nhap;

If Lienthong then

Writeln (‘DO THI LIEN THONG)

Else

Writeln (‘DO THI KHONG LIEN THONG');

Readln;

END.

Bai 2 : Viét chuong trinh dém sb thanh phéan tinh lién théng cua 1 d6 thi vo
hudng A[i, j] vai

Ali, j] = 1 néu cé dudng di tu i tdi j



A[i, j] = 0 néu khbéng cé dudng di tuU'i tdi j

D{ liéu cho trong file INP.BL2

+ Dong dau ghi s6 n la s6 dinh cua d6 thi (0 < n < 100)

+ Dong i+1 (1 =< i =< n) chra n s6 A[i,1] A[i,2] ... A[i,n] Thong bao két
qua ra man hinh.

HUONG DAN GIAI THUAT:

1. Ta danh ddu mot dinh chua dugc danh dau.

2. TU mot dinh i d& danh dau, ta danh dau dinh j néu A[i,j] >0 ri dinh j
chua danh dau. CU thuc hién nhu vay dén khi khong thuc I6n dugc nira

3. Trd lai budc 1 cho dén khi moi dinh déu dudc danh dau.

4. SO thanh phan lién thong 13 s6 1an thuc hién budc 1.

HUONG TRINH MAU

PROGRAM CHUON G_TRINH_MAU_B AI_5_2;

Const Max = 100;

Var n,i,j,k : Byte;

A : Array[1..Max, 1..Max] of Byte; L : Array[1l..Max] of Byte;

Procedure Nhap;

Var f: Text;

Begin

Assign (f, TNP.BL2'); Reset(f);

ReadIn(f,n);

FillChar(A,SizeOf(A),0);

Fori:= 1 to n do Begin

For j := 1 to n do Read(f,A[i,jl);

ReadIn(f);

End;

Clooe(f);

End;

Function Dem : Byte;

Var xong,th : Boolean;

D : Byte;

Begin

FillChar(L,SizeOf(L),0);

D:=0;

Repeat

xong := True;



Fori:=1tondo

If L[i] = 0 then

Begin Inc(D);

L[i] := D;

Repeat

th := True;

Forj:=1tondo

If L[j] = D then

Begin

Fork :=1tondo

If (A[j,k]<>0) and (L[k]=0)

then

Begin

th := False;

L[k] := D;

End;

End;

Until th;

End;

Until xong;

Dem := D;

End;

BEGIN

Nhap;

WriteIn(*DO THI CO’ Dem, THANH PHAN LIEN THONG'); Readln;

END.

Bai 3 : C6 N thanh phd. Biét hng dudng di gilra hai thanh pho bat ki (néu cd)
déu la dudng di hai chiéu. Sc d6 mang Iugi gialr thong cia N thanh phd nay cho bdi
ma tron ké A[i,jJ trong dé

+ A[i,j] 1a do dai dudng di tu thanh phd i dén thanh phd j

+ Afi,j] = 0 n€u kh6ng cé dudng di tu thanh phd i dén thanh

phéj
+ Afi,j] = A[j,i]
+A[i,il=0

+ A[i,j] nguyén, kh6ng am



H&3y xac dinh dudng di ngédn nhat gitra hai thanh phé P va Q hay théng bao
khong ton tai IGi giai.

D{ liéu : Cho trong file INP.BL3 gom N+2 dong

+ Dong dau chia s6 N (N nguyén dudng, N =< 50)

+ Dong i+1 (1 =< I =< N) ghi N s6 A[i,1] A[i,2] .. A[i,N]

+ Dong N+2 ghi hai s6 P va Q.

Cac s6 ghi trén cung mot dong ghi cach nhau it nhat mot dau cach

K&t qua : xuat ra man hinh.

vi DU:

HUONG DAN GIAI THUAT

- Kc[i] la chiéu dai dudng di ngan nhat tir P dén i

- Pre[i] la dinh diing trudc i trén dudng di ngan nhat t P dén i

- Kc[P] := 0; Pre[P] := O;

- Kc[j] := Infinitive v&i j khac p

- List := [P]

- Trong khi List khac rong

+ Lay 1 phan turi ra khoéi LIST

+ NEu Kc[j] > Kc[i] + A[i,j] thi

Kc[j] := Kclil + A[i,j]

Pre[j] :=i;

Néu j khong thudc LIST thi LIST := LIST+{j}

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_5_3

Uses CRT;

Var A,C:Array[1..50,1..50] of Integer;

N,P,Q : Integer;

i,j,k : Integer;

Proceduce Nhap;

Var f;Text;

Begin

Assign(f,'INP.BL3");

Reset (0;

ReadIn(f,N);

FillChar(A; SizeOf(A),0);

C:=A;

Fori:=1tondo



Begin

Forj:=1tondo
Read(f,Ali,il);
ReadIn(f);

End;

ReadIn(f,P,Q);

Close(f);

End;

Var Pre,Kc:Array[1..50] of Word;
W:Array[1..50] of Byte;
xong : Boolean;

Procedure Xuly;

Begin

Clrscr;

FillChar (Kc,SizeOf(Kc), $FF);
Pre := Kc;

Kc[P] := 0;

Repeat

xong := True;

Fori:=1to N do

If Kc[i]< >$FFFF then

Forj:=1to Ndo

If (A[i,j1>0) and (Kci,j1>Kc[i]+A[i,j]) then

Begin

Kc[j] := Kc[i]+Ali,jl;
Pre[j] :=1i;

xong := False;

End;

Until xong;

End;

Procedure Xuat;

Begin

FillChar(W,SizeOf(W),0);

If Pre[Q]=$FFFF then

Writeln('Khong co duong di tu’,P,’den’,Q)

Else



Until Pre[i] = $FFFF;

Fori := j down to 2 do

Write (WIi],” -> ");

Writeln (Q);

Writeln('‘Do dai duong di la ’,Kc[Q]);

End;

Readln;

End;

BEGIN

Nhap;

Xu ly;

Xuat;

END.

Bal 4: Mot Iudi giao thdng hai chiéu gitta n dia diém dudc cho bdi ma trén
A[i,j] trong d6 A[i,jl=1 néu dia di€ém i ndi véi dia diém j con A[i,j]=0 trong trudng
hdp ngudc lai. M6t ngudi dua tho can di qua tat ca cac con dudng nay dé phat thg,
moi dudng chi di qua mot 1an. Hay xac dinh 10 trinh cia ngudi nay hay thong bdo
khong ton tai dudng di nhu vay.

D{ liéu : cho trong file INP.BL4 gom n+1 dong

+ Dong 1: Ghi s6 nguyén dudng n (n=<20)

+ Dong i+1 (1 si<n ) : ghi n s6 nguyén khong am A[i,1] A[i,2]... A[i.n]

Két qua: xudt ra man hinh.

Vi DU:

HUONG DAN GIAI THUAT.

— Diéu kién : D06 thi hoac khong cé hoac chi cé 2 dinh bac lé.

— Trudng hdp moi dinh dd thi d&u cé bac chan thi ta ludn dugc I8i gidi (c di
theo cac canh cua d6 thi cho dén hét (trong trudng hgp do thi lién thong).



— Trudng hdp cdé 2 dinh bac Ié, ta thém vao do thi mot C gia ndi li€n hai
dinh nay va trd lai trudng hgp trén. Sau khi cé dudng di thi ta xdéa bd dudng di gia
va co két qua.

CHUONG TRINH NAU

PROGRAM CHUONG_TRINH_MAU_BAI_5_4;

UsesCRT;

Const MaxN = 20;

Var A : Array[1l.. MaxN, 1..MaxN] of Byte;

B, C : Array[1.. MaxN*(MaxN+1) div 2] of Byte;

D, 1 : Byte;

Luu : Array[1..2] of Byte;

xong : Boolean;

n, i, j: Byte;

Procedure Nhap;

Var f: Text;

Begin

Assign(f,'INP.BL4");

Reset (f);

ReadIn(f,n);

FillChar(A, SizeOf(A), 0);

Fori:=1tondo

Begin

Forj:=1tondo

Readif, Ati,j]);

Read In(f);

End;

Close(f);

End;

Procedure Xuly;

Begin

FillChar(B, SizeOf (B),0);

1:=0;

FillChar(Luu, SizeOf(Luu),0)

Fori:=1tondo

Begin

D:=0;



Forj:=1tondo
D:=D+ATijl;

If odd (D) then

Begin Inc (1) ;

If 1 = 3 then Begin

Writeln ('Khong co duong di’) ;
ReadiIn ;

Halt ;

End ;

Luu 01 :=i;

End ;

End ;

If 1 = 2 then

Begin

Inc (A [Luu [11, Luu [2]]) ;
Inc (A [Luu [2], Luu [1]]) ;
End ;

If 1 = 2 then

B [1] := Luu [1]

Else B[1] :=1;

D:=1;

Repeat

Xong : = True ;
Fori:=1to N do

If A[i, B[D]] > 0 then
Begin

Dec (A [i, B [D]]) ;

Dec (A [B, [D], i]) ;

Inc (D) ;
BI[D]:=i;
Xong := False ;
Break ;

End ;

Until xong ;

If 1 = 2 then Begini :=0 ;
Repeat



Inc (i) ;

Until A[B [i], B [i + 1]] = A[Luu [1], Luu [2]] ;

Move (B [i + 1], C[1],D - i) ;

Move (B[1],C[D-i+ 1],1i);

B:=C;

Dec (D) ;

End ;

Clrscr ;

Writeln ('Duong di B [1]) e

Fori:=2to D do

Writeln (->', B [i]) ;

Writeln ;

If B[1] = B [D] then

Writeln (“Day la mot chu trinh’) ;

ReadIn ;

End ;

BEGIN

Nhap ;

Xuly ;

END.

Bai 5 : Mot ngudi khach du lich muén di tham n thanh ph6 dugc danh sé tir
1 dén n. Mang Iudi giao thong gilra n thanh phé nay la hai chiéu va dudgc cho bdi
ma tran A [i, j] trong d6 A [i, j] = néu c6 dudng di gilta thanh phé i va thanh phd j,
A [I, j] = 0 trong trudng hdp ngudgc lai.

Hay thiét Iap 10 trinh cho nguGi khach hay thong bao khong ton tai IGi giai.

D{r liéu : cho trong file INP.BL5 gom n + 1 dong

+ Dong 1 : Ghi s6 nguyén duadng n(n < 20) .

+ Dong i+ 1(1 <i < n) : ghins6 nguyén khong am A [i, 1] A [i, 2] ... A[j,

KEt qua : xuat ra man hinh.

HUONG DAN GIAI THUAT

— Tim hét tat cd moi kha nang cua dudng di (sau khi di qua dudng di nao thi
x6a bo dudng di dd) va kiém tra xem dudng di nay cé qua du N dinh cta dé thi hay
khéng.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_5_5;



Uses CRT ;

Const MaxN = 20 ;

Var A : Array [1.. MaxN, 1.. MaxN] of Byte ;
B : Array [1.. MaxN] of Boolean ;
C : Array [1.. MaxN] of Byte ;

n, i, j: Byte;

Procedure Nhap ;

Var f: Text;

Begin

Assign (f, INP.BL5’) ;

Reset (f) ;

ReadIn (f, n) ;

FillChar (A, SizeOf (A), 0) ;
Fori:=1tondo

Begin

Forj:= 1 to n do Read (f, A[i, jl) ;
Readlin (f) ;

End ;

Close (f) ;

End ;

Procedure Test;

Begin

Clrscr ;

If A[C [1], C [N]] > O then
Begin

Writeln ("Chu trinh HAMILTON) ;
Fori:= 1to N do Write (C [i], *->") ;
Write (C [1]) ;

ReadiIn ;

Halt ;

End ;

End ;

Procedure Tim (VT : Byte) ;

Var i: Byte ;

Begin

If VT = N + 1 then Test



Else

Fori:=1to Ndo

If (A[C[VT-1],i] > 0) and (not B [i]) then
Begin

A[C[VT-1I],i]:=0;

C[VT]:=1i;

B [i] := True ;

Tim (VT + 1) ;

A[C[VT-1],i]:=1;

C[VT]:=0;
B [i] := False ;
End ;

End;

Procedure Xuly ;

Begin

FillChar (B, SizeOf (B), 0) ;

Move (B, c, SizeOf (B)) ;

Cl[1]:=1;

B [1] := True ;

Tim (2) ;

Writeln ('Khong ton tai loi giai’) ;

End ;

BEGIN

Nhap ;

Xuly ;

END.

Bai 6. Co n thanh ph6 dudc danh s6 tir 1 dén n. Mang ludi giao thong gilra
cac thanh phd la cac duGng mot chiéu. Trén dudng di (n€u co) tu thanh phd j dén
thanh ph6 nguGi ta khong dudgc mang qua A [i,j] don vi hang. Néu khong cé dudng
di tir thanh phd i dén thanh phd j thi xem nhu A [i, j] = 0. Can van chuyén hang tir
thanh phd s dé&n thanh phd d. Hay l4p k& hoach van chuyén sao cho téng khéi
lugng hang van chuyén la nhiéu nhét.

D{ liéu: cho trong file INP.BL6 gbm n + 1 dong

+ Dong 1 : gom 3 s6 nguyén dudng n, s, d

+ Dongi+ 1(1 <i<n):ghins6Alil], AliZ2], ..., A[i,n]

KEt qua : xuat ra man hinh gébm n + 1 dong



+ Dong 1 : ghi tdng lugng hang van chuyén.
+ Dong i+1(1 < i < n) ; ghin s6 F[i,1], F[i,2],... F trong d6 F [i, j] &ng vdi

lugng hang van chuyén tir thanh phd i thanh phé j.

nhan.

Cac s6 trén cung moét dong ghi cach nhau it nhat mot dau cach

vi DU:

HUONG DAN GIAI

1. Gan nhan 1 cho dinh s

Sau dod, néu i la moét dinh da cdé nhan thi

+ Gan nhan +i cho tat ca cac dinh j chua c6 nhan va F(i, j) < A(j, j)
+ Gan nhan -i cho tat ca cac dinh j chua c6 nhan va F(j, i) > 0

Lap lai céng viéc trén cho dén khi khong thé gan nhan dugc hay dinh d da cé

2. Néu d c6 nhén thi ta xac dinh mét day chuyén tir s dé€n d bang cach lan

ngugc cac nhan. V&i mdi cung (i, j) thudc day chuyén

F(i, j) := F(i, j) + 1 néu (i, j) hudng tur s dén d
F(i, j) := F(i, j) - 1 néu (i, j) hudng tUr d dén s
3. Néu d khong c6 nhan thi dirng, néu ngudc lai thi trd lai budc 1.
CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_5_6 ;
UsesCRT ;

Const MaxN = 50;

Var A, F: Array [1.. MaxN, 1.. MaxN] of Byte ;
L : Array [1.. MaxN] of Integer ;

w : Array [1.. MaxN] of Byte ;

n : Byte ;

s, d : Byte ;

i, j : Integer ;

Xong : Boolean ;

Tong, dt : Integer ;

Procedure Nhap ;

Var g : Text ;

Begin

Assign (g, 'INP.BL6") ;

Reset (g) ;

Readln (g, n, s, d) ;

FillChar (A, SizeOf (A), 0) ;



F:=A;
Fori:=1tondo

Begin

Forj:=1tondo

Read (g, A [i, 1) ;

Readln (g) ;

End ;

Close (g) ;

End ;

FunctiOn Min (xI, x2 : Integer) : Integer ; Begin
If x1 < x2 then Min := x1
Else Min := x2 ;

End ;

Procedure Xuly ;

Begin

Tong := 0 ;
Repeat
Fori:=1tondo
L [i] := MaxInt ;
L[s]:=0;
Repeat

Xong := True ;
Fori:=1tondo
If L [i] < > MaxInt then
Begin

Forj:=1tondo

If L [j] = MaxInt then
Begin

If (A [i, j1 > 0) and

(F [i, i1 < A [i, j]) then

Begin
L[g]:=+1i;
Xong := False ;
End ;

If (A [j,i] > 0) and (F [j,i] > 0) then
Begin



L[] :=-i;
Xong := False ;

End ;

If L [d] < > MaxInt then
Begin

ji=n,;i:i=n;

Xong := True ;

End ;

End ;

If L [d] < > MaxInt then
Begin

i:=n;

Xong := True ;

End ;

End ;

Until xong ;

If L [d] < > MaxInt then
Begin

dt := MaxInt ;

FillChar (W, SizeOf (W), 0) ;
i:=1

WI[1l]:=d;

Repeat

Inc (i) ;

W [i] := Abs (L [W [i - 11]) ;
IfL[W [i-1]] >= 0 then

dt := Min (dt, A[W [i], w [i-1]] - F [W[i], W [i-1]]);
IfFL[WI[i-1]] <0 then

dt := Min (dt, F [W [i - 1], W [i]]) ;
Until w [i] = s ;

Inc (tong, dt) ;
Forj:=2toido

Begin

IfFL[Wj-1]] >= 0 then
Inc (F [W [j], W[j - 1]], dt) ;
IfFL[W [j-1]] < 0 then



Dec (F [W [j - 1], W [j1], dt) ;

End ;

End ;

Until L [d] = MaxInt ;

End ;

Procedure Xuat ;

Begin

Clrscr ;

Writeln (‘“Tong luong hang la’, tong) ;

Fori:=1tondo

Begin

Forj:=1tondo

Write (F [i, j1, " ") ;

Writeln ;

End ;

ReadlIn ;

End ;

BEGIN

Nhap ;

Xuly ;

Xuat ;

END.

Bai 7 : C6 n trudng hoc 16p ddi tuyén thi chay viét d&. Mdi déi gdom k ngudi.
Moi 1&n thi d&u mdi trudng cr mot ngudi ra chay. Nhu vay cé k 1an thi tat ca. Moi
|lan thi nhu vay ngudi chay nhanh nhat dugc nhan huy chudng. TruGng nao nhan
dugc nhiéu huy chudgng nhét thi thang cudc. Trudng phé théng “Siéu dang” khdng
kha vé thé thao Idm nén tim cach thi cd Igi nhdt. Do Ban t& chic s& lan lugt goi
danh sach theo th( tu dang ki ma cac trudng da gdi Ién. Vi vay trudng da thu thap
thanh tich cua tat ca van déng vién cua cac doi ban (tinh theo thsgi gian chay
1000m). Bgi cho tat ca cac trudng khac dang ki xong ho tim cach 1ay danh sach dé
dé sap x&p s th( tu ciia ddi minh (di nhién ho ndm rd trinh dd déi nha).

Cho biét néu nhiéu van déng vién vé dich cung IUc thi déu gianh dudc huy
chuong.

Ban hdy gilp trudng “Siéu dadng” sdp x€p danh sach ddi tuyén sao cho s&
huy chuong doat dudc la nhiéu nhat.

D{r liéu : cho trong file INP.BL7 gbm n 4* 1 dong



+ Dong 1 : chlra 2 s6 nguyén dicang n,k(k < 20)

+ Dong i+1(1 < i < n) gom k s6 rng v@i thanh tich cua k van dong vién cua
trudng th i

Quy udc trudng thd n la trudng “Siéu dang”

K&t qua : xuat ra file OUT.BL7 gobm 2 dong

+ Dong 1 : ghi tdng s6 huy chuong ma trudng nhan dugc.

+ Dong 2 : chra s6 th{ tu cua van déng vién (s6 thd tu can cl theo th( tu
cua van dong vién trong dir li€u nhap vao).

HUONG DAN GIAI THUAT:

— Goi mang X1 la mang chira thanh tich cao nhat cua N -1 trudng Ung vdi
moi dgt thi.

— Goi mang X2 la mang chlra thanh tich cua trudng N

— Xaydungmang A[1..2 *K+2,1..2*K + 2]:

+ Dinh 2 * K + 1 la dinh phat, (dinh s)

+ Dinh 2 * K + 2 la dinh thu. (dinh d)

+Afs,i]:=1,i=1dénk

+Afi+k,dl:=1,i=1dénk

+ A i, k +j] := 1 néu X2[i] =< X1[j]

— Tim gia tri lubng cuc dai theo thuat todn FORD-FULKERSON & bai 6.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_5_7 ;

Uses CRT ;

Const MaxK = 20 ;

Max = 2 * MaxK + 2 ;

Var X1, X2 : Array [1.. MaxK] of Byte ;

m, n, k : Integer ;

i,j, X : Byte ;

A, F : Array [1.. Max, 1.. Max] of Byte ;

L : Array [1.. Max] of Integer ;

w : Array [1.. Max] of Byte ;

s, d : Integer ;

xong : Boolean ;

tong, dt : Integer ;

Procedure Nhap ;

Var f: Text;

Begin



Assign (f, 'INP.BLT) ;
Reset (f) ;

ReadIn (f, n, k) ;
FiUChar (X1, SizeOf (XI), $FF) ;
X2 :=X1;
Fori:=1ton-1do
Begin

Forj:=1to kdo
Begin

Read (f, x) ;

If X < X1[j] then

X1[j] :=X;
End ;
Readln (0 ;
End ;

Forj:=1to kdo
Read (f, X2 [j]) ;
Close (f) ;

End ;

Procedure TaoGraph ;
Begin

FillChar (A, SizeOf (A), 0) ;
F:=A;
s:=2*k+1;
d:i=2*k+2;
m:=2*k+2;
Fori:=1to kdo
Als, i]l:=1;
Fori:=1to k do
Ali+k,d]l:=1;
Fori:=1to k do
Forj:=1to kdo

If X2 [i] <= X1 [j] then
Ali, k+ijl:=1;
End ;

Function Min (x1, x2 : Integer)

: Integer ;



Begin

If x1 < x2 then Min := x1

Else Min := x2 ;

End ;

Procedure Thuchien ;

Begin

Tong := 0 ;

Repeat

Fori:=1tomdolLJi]:= MaxInt;
L[s]:=0;

Repeat

Xong := True ;
Fori:=1tomdo

If L [i] < > MaxInt then
Begin

Forj:=1tomdo

If L [j] = MaxInt then

Begin

If (A[i,j] > 0)and (F [i,j] < ATi,j]) then
Begin

L[] = +i;

Xong := False ;

End ;

If (A[j, i] >0)and (F[j, i] > 0) then
Begin

L [j] :=-i;

Xong := False ;

End ;

If L [d] < > MaxInt then
Begin

ji=m;

ir=m;

Xong := True ;

End ;

End ;

If L [d] < > MaxInt then



Begin

i:=m,;

Xong := True ;

End ;

End ;

Until xong ;

If L [d] < > MaxInt then
Begin

dt := MaxlInt ;

FillChar (W, SizeOf (W), ) ;
i:=1;

WI[1l]:=d;

Repeat

Inc (i) ;

W [i] := Abs (L [W [i - 1]]) ;
If L[W [i-1]] >= 0 then

dt := Min (dt,A [W[i],W [i-1]]-F[W[i],W[i-111);
If LW [i-1]] < 0 then

dt := Min (dt, F [W [i - 1], w [i]]) ;
Until w [i] = s ;

Inc (tong, dt) ;
Forj:=2toido

Begin

IfL[WI[j-1]] >= 0 then

Inc (F [W [j], W [] - 11], dbt) ;
IfFL[WI[j-1]] <0 then

Dec (F [W [j - 1], W [j]], dt) ;
End ;

End ;

Until L [d] = Max Int ;

End ;

Procedure Xuat ;

Var g : Text;

B : Array [1.. Max K] of Byte ;
Begin

Assign (b,’OUT.BL7’) ;



Rewrite (g) ;

Writeln (g, tong) ;

FillChar (B, SizeOf (B), 0) ;

Fori:=1tokdoForj:=1tokdo

If F[i,j + k] > 0 then

Begin

B[]:=1i;

ji=kj;

End ;

Fori:=1to k do

If F[s, i] = 0 then

Forj:=1tokdo

If B [j] = 0 then

Begin

ji=k;

End ;

Fori:=1to k do

Write (g, B [i]," ") ;

Close (g) ;

End ;

BEGIN

Nhap;

TaoGraph;

Thuchien;

Xuat;

END.

Bai 8. Cho n s6 nguyén dudng. Hay xac dinh tap I6n nhéat cac s6 da cho sao
cho khéng cé hai phan tir nao thudc tdp nay ma phan ti nay la udc s6 cua phan tu
kia

D{r liéu : cho trong file INP.BL8 gobm 2 dong.

+ Dong 1 : Ch&ra n

+ Dong 2 : Chira n s6 nguyén dudng.

Cac sb trén cung mot hang ghi cach nhau it nhat mét dau cach

KEt qua : Xuat ra man hinh thong bao s6 phéan tir va cac s6 dudc chon.

Vi DU:

HUONG DAN GIAI THUAT:



1. Mang So[1..N,1..2] of Set of Byte

Mang Sohang [1..1000] of Set of Byte

2. So[i,1] :={i}

So[i,2] := {j IX[i] mod X[j] = 0}

3. Sohang [1] := So[1,1]

So hang [2] := So[1,2]

LSohang := 2;

For k := 2 to N do

Gan Tam bang Sohang

For i := to LSohang do

Forj:=1to 2do

Xét A = Tam[i]+so[k,j]

NEu ton tai tap A0 la mot phan tlr cua Sohang va AO la tap con cua A thi
khong xét dén A nira. (1)

Né&u diéu kién (1) thda thi kiém tra xem cb phan tr A1 nao cia Sohang ma A
la tdp con cua Al hay khong. Néu cé thi xdéa phan t& Al khodi Sohang.

KEt nap A vao Sohang.

4. Tim phan t& A trong Sohang sao cho A c6 s& phan tur it nhat. Xudt ra két
qua la tat ca cac phan ti khong thudc A.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_5_8;

UsesCRT;

Const MaxN= 100;

Maxsohang=500;

Typet tich=Set Of Byte;

tong=Array[1l. .Maxsohang] of Tich;

Var so : Array[1l..MaxN,1..2] of Tich;

sohang, tam : tong;

n,i,j,m : Integer;

X : Array[1..MaxN] of Integer;

Isohang : Word;

dem : Word;

tichso : tich;

t,k : Integer;

Procedure Nhap;

Var f : Text;



Begin

Assign (f,'INP.BL8’);
Reset (f);
FillChar(X,SizeOf(X),0);
ReadIn(f,n);
Fori:=1tondo
Read(f,X[i]);

Close(f);

End;

Procedure TaoGraph;
Begin

m := 0;
FillChar(so,SizeOf(s0),0);
Fori:=1tondo

Begin

Inc(m);

so[m,1] := [i];
Forj:=1tondo

If (i < > j) and (X[i] mod X[j] = 0) then
so[m,2] := so[m,2]+[j];
If so[m,2] = [ ] then Dec(m);
End;

End;

Procedure Xuly;

Begin

sohang[1] :=so[1,1];
sohang[2] := so[1,2];
sohang := 2;

For k := 2 to m do

Begin

Move (sohang,tam,32*Word(lsohang));
dem := 0;

Fori := 1 to Isohang do
Forj:=1to 2 do

Begin

tichso := tam[i]+so[kj];



t:=1;

While (t <= dem) and

(not (sohangit] <= tichso)) do Inc(t);
If t > dem then

Begin

t:=1,;

While t <= dem to

If sohang[t] > = tichso then
Begin
Move(sohang[t+1],sohang[t], 32*Word(dem-t));
Dec(dem);

End;

Elselnc(t);

Inc(dem);

sohang[dem] : = tichso;
End;

End;

Lsohang := dem;

End;

End;

Procedure Xuat;

Begin

Clrscr;

m := MaxInt;

t:=0;
For i := 1 to Isohang do
Begin k := 0;

Forj:=1tondo

If j in sohang[i] then Inc(k);
If m > k then

Begin

m := k;

t:=1;

End;

End;

Writeln(*So phan tu’, n-m);



Fori:=1tondo
If not (i in sohang[t]) then
Write (X[i1, * Y);
Readln;

End;

BEGIN

Nhap;
TaoGraph;

Xuly;

Xuat;

END.

Bai 9 : Cho n s6 nguyén dudng. Hay xac dinh tép nhd nhat chlra cac s6 da

cho sao cho v8i moi s6 A trong s6 n s6 nguyén dudng da cho, mudn tim dudc it

nhat mot s6 B thudc tap hgp da chon va la chia hét cho A

chon.

D{r liéu : trong file INP.BL9 gobm 2 dong

+ Dong 1 : Chran (n =< 10)

+ Dong 2 : Chira n s6 nguyén dudng.

Cac sb trén cung mot hang ghi cach nhau it nhat mét dau cach.

KEt qua : Xuat ra man hinh thong bao s6 phan tu thudc tép hgp cac s6 dugc

Vi DU:

HUGONG DAN GIAI THUAT:

— Tao ma tran A[i,j] véi Ali,j] = 1 néu X[i] chia hét cho X[j]
— Tim t&t ca cac tap con cla n phan t& nay va kiém tra vdi diéu kién dé bai.
CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_5_9;

Uses CRT;

Const MaxN= 10

Var n,i,j : Byte;

X : Array[1..MaxN] of Integer;

A : Array[1..MaxN,1..MaxN+I] of Byte;

B,Luu : Array[1..MaxN] of Byte;

min : Integer;

Procedure Nhap;

Var f : Text;

Begin



Assign(f,'INP.BL9");
Reset (f);
FillChar(X,SizeOf(X),0);
ReadIn(f,n);
Fori:=1tondo

Read (f,X[i]);
Closed(f);

End;

Procedure TaoGraph;
Begin
FillChar(A,SizeOf(A),0);
Fori:=1tondo
Forj:=1tondo

If X[i] mod X[j] = 0 then

Begin

Inc(A[i,n+1]);

Ali,j] := 1;

End;
FillChar(B,SizeOf(B),0);
Luu :=B;

min := MaxlInt;

End;

Procedure Kiemtra (dem:Byte);

Var KT:Boolean;

Begin
Fori:=1tondo
Begin

KT := False;

Forj:=1tondo

If (B[j] = 1) and (A[j,i] = 1) then KT
If not KT then Exit;

End;

If dem < min then

Begin

min := deni;

luu := b;

.= True;



End;

End;

Procedure Tim(VT,dem ; Byte);

Var i: Byte;

Begin

If dem = min then Exit;

If VT=n+1 then Kiemtra (dem)

Else

Fori:= 1 down to 0 do

Begin

B[VT] :=i;

Tim (VT+ 1,dem+i);

B[VT] := 0;

End;

End;

Procedure Xuat;

Begin

Clrscr;

Witeln (‘So phan tu : ', min);

Fori:=1tondo

If luuli] = 1 then Write (X[i],” ");

ReadlIn;

End;

BEGIN

Nhap;

TaoGraph;

Tim(1,0);

Xuat;

END

Bai 10 MOt cong ti can thay toan bd hé thong day dién cho n phong lam viéc,
cho biét so d6 mang ludic dién hién c6 cua n cdn phong nay dudc biéu dién bang
ma tran A[i,j] trong do6 A[i,j] chinh la d0 dai cia day dién ndéi lién gilra hai phong i, j
(A[i,j1 = Al[j,i1, Ali,j] = 0 néu khong cé day néi gilrta phong i va phong j). Hay lap
trinh tinh d6 dai cia day dan can sl sung sao cho ca n phong déu cé dién va sb
lugng nao la it nhat.

D{r liéu: cho tron file INP. BLO gbm N+1 dong



+ Dong dau ghi s6 N

+ Dong i+1 (1 =< i =< N) ghi N s6 A[i, 1], A[i,2]... A [i,N]
Cac s6 ghi trén cung moét dong cac nhau it nhat moét dau cach.
K&t qua: Xuéat ra man hinh.

Act qua Xuat ra man hinh.

HUONG DAN GIAI THUAT

Goi E1, E2, ..., EM la cac canh cua do thi

Sap x€p cac canh theo th( tu tdng dan cua trong s canh
Fori:=1to Mdo

Né€u viéc chon canh Ei khong tao nén chu trinh thi chon canh Ei
CHUONG TRINH MAU

PHOGRAM CHUONG_TRINH_MAU_BAI_5_10;

Type Canh=Record

Dau : Byte;

Cuoi : Byte;

Trong_so : Real;

End;

Var Duong,Luu : Array[1..100] of Canh;

So_dinh, So_canh, dem : Byte;

Dinh_da_di : Set of Byte;

cay : Boolean;

M,Matran : Array[1..10,1..10] of Real;

Procedure Khoitao;

Begin

dem := 0;

FillChar(Luu,Sizeof(Luu),0);
FillChart(Duong,Sizeof(Duong),0);
FillChar(Matran,Sizeof(Matran),0);
FillChar(M,Sizeof(M),0);

Dinh_da_di :=1[ ];

End;

Procedure Nhap;

Var f: Text;

i,j : Byte;

Begin

Assign(f, 'INP BLO");



Reset(f);
ReadIn(f,So_dinh);

Fori := 1 to So_dinh do
Begin

For j:= 1 to So_dinh do
Read(f,m[i,j])

ReadIn(f);

End;

Close(f);

So_canh := 0;

Fori:= 1 to So_dinh-1 do
For j :=ito So_dinh do

If m[i,j] > 0 then

Begin

Inc(So_canh);
Duong[So_canh].dau :=i;
Duong[So_canh].cuoi := j;
Duong[So_Canh].Trong_so
End;

End;

Procedure Sapxep;

Var i,j : Byte;

X : Canh;

Begin

Fori:= 1 to So canh-1 do

= m[i,jl.

For j := So_canh down to i+1 do

If Duong[j].Trong_so <= Duong[j-1].Trong_so then

Begin

X := Duong[jl;

Duonglj] := Duong[j-1];
Duong[j-1] := X;

End;

End;

Procedure Kruskal;

Var i : Byte;

Function ChuTrinh(dinh_dau, dinh_cuoi :

Byte) : Boolean;



Var TH : Set Of Byte;
Thoat : Boolean;

i,j : Byte;

Begin

TH:= [dinh_dau];
Repeat

thoat := True;

Fori := 1 to So_dinh do
If (i in TH) then

Fori:= 1 to So dinh do
If (not (j in TH) and (Matran[i,j] > 0) then

Begin

TH := TH+[j];
thoat := False;
End;

Until (dinh_cuoi in TH) or thoat;

If dinh_cuoi in TH then ChuTrinh := True

Else ChuTrinh := False;

End;

Begin

i:=1;

Repent

If (not( (Duongli].dau in Dinh_da_di) and (Duongli].cuoi in Dinh_da_di) ) )
or ( (Duong[i].dau in Dinh_da_di) and (Duong[i].cuoi in Dinh_da_di) and
(ChuTrinh(Duong[i].dau, Duongli].cuoi)=False) ) then

Begin

Dinh_da_di := Dinh_da_di + [Duong[i].dau.Duong[i].cuoi];

Inc(dem);

Luu[dem] := Duongli];

Matran[Duong[i].dau,Duong[i].cuoi] := 1;
Matran[Duong[i].cuoi,Duong[i].dau] := 1;
End;

Inc(i);

Until (i= So_canh+1) or (dem=So_dinh-1);
If dem < So_dinh-1 then cay := False

Else cay := True;



End;

Procedure Xuat;

Var i : Byte;

Begin

If cay then

Fori:= 1 to dem do

Writeln(Luu[i].dau, *-->’, Luul[i].cuoi,” =",
Luu[i].Trong_so0:2:2)

Else

Write ('Khong the thuc hien’);
Readln;

End;

BEGIN

Khoitao;

Nhap;

Sapxep;

Kruskal;

Xuat;

END.

§ 6. TRO CHO1I
1. Khai niéin

MOt trong cac dang toan quan trong trong tin hoc la bai toan tro chgi. Thong
thudng nhat la loai trdo chagi B6i khang - Hifu han - Thong tin day du véi cac tinh
chat sau day:

— C6 hai ngusi chai, [An lugt mdi ngudi di mot nude (D6i khang).

— Hai ddu thi dudc nam day da tat ca cac thong tin vé tinh hinh trén dau
(Thong tin day dua).

— Tro choi phai két thic sau moét s6 hitu han budc bang viéc chién thang
cua mot doi tha, tdc viéc thua cua dau tha con lai hoac hoa vdi ca hai dau thu (HGu
han).

2. Thanh phan cg ban cua tro chai

M&i trd choi thudc loai d3 néu & trén bao gdm 4 thanh phan cg Itttn nhu
sau:

— Trang thai t&t ca cac thdng tin vé tinh trang dé ti€p tuc trd chai (Vi du
trong cd vua, cac thong tin nay la dén lugt ai dudc quyén di, van cd con lai gom

nhirng quan nao v.v).



— Quy tdc di : TU mot trang thai cd thé di nhitng budc nao, tdc cé thé dua
vé trang thai nao.

— Trong thai ban d&u : La trang thai lic bat dau chai.

— Céc trang thai két thic : La cac trang thai dé€ két ludn thang, thua (Piéu
kién két thuc tro chai). Cac trang thai két thdc dugc chia lam 3 loai : thang, thua,
hoa.

3. Graph va tro chai

Thong thudng mdi tro choi dudc biéu dién dudi dang mdt Graph, trong dé:

— MOdi dinh biéu dién mot trang thai.

— MO&i canh n6i tr dinh A dé&n dinh B biéu dién qui tdc di cho biét tir trang
thai A cé thé di dén trang thai B.

— Dinh b3t d4u biéu dién trang thai ban dau.

— Dinh két thuc biéu dién trang thai két thac.

4. Chién thuét

Khi trang thai ban dau dudc thiét 1ap la tro chagi bat dau. Ta dinh nghia mot
chién thuat choi la mot quy tdc cadn chaoi nhu thé nao, hay néi mét cach khac, chién
thudt choi 1a quy tdc chuyén tir mét trang thai (khdng phai trang thai két thac)
sang mot trang thai xac dinh theo quy tac di. M6t chié€n thuat chai dudc goi la chién
thuat thang néu dau thd chai theo chién thuat nay sé ludn luén thang khong phu
thubc vao 16i chgi ctia d6i phuadng.

Vidu 1 : (Tro chgi xép chai bia)

Hai ngudi chdi [An lugt ddt ting chai bia ding 1én ban, moéi ngudi dén lugt
minh, dudc d&t mot chai. Ai khdng con chd ddt nira 1a thua.

HUONO DAN GIAI THUAT

Trong tro chai nay, cé chién thuat thang cho ngudi di trudc nhu sau:

— Ngudi di trudc dat chai bia dau tién giira ban.

— KE€ tiép cho du ngugGi th( hai dat chai bia ¢ dau, ngugdi th{ nhat chi can
dat chai bia d6i xirng vdi chai ngugdi kia vira dat qua chai giira ban.

— Do mét ban cé tinh déi x(thg qua tdm nén ngudi th( nhat luén cé chod dat
sau khi ngudi th hai dat.

— Do dién tich mat ban hitu han nén sau mot s6 hitu han budc ngudi thl hai
khdng con chd dit nira va s& thua néu ngudi th( nhat c chai theo chién thuét
thang néu trén.

Vidu 2 : (Tro chgi boc keo)

Cé N = 100 cai keo. M&i ngudi dén lugt minh di c6 thé béc 1, 2, 3 hodc 4 cai.

Ai khdng con keo dé bdc la thua. Tim chién thuét chai.



HUONG DAN GIAI THUAT

Trong tro chai nay co chién thuat thang cho ngudi di sau:

— Ludn luén béc dé sb keo con lai chia hét cho 5.

— NéEu dbi phudng béc K cai thi minh b6c 5 — K cai.

— Qua 20 lugt di sé bdc s6 keo cubi cung va chién thang.

CHUONG TRINH MAU (S6 keo ban dau tuy y)

Program BOCKEO;

Var Trangthai : integer;

MayDi : Boolean;

Procedure MayDil (Var Trangthai : integer);

Var Sokeoboc : integer,

Begin

If trangthai Mod 5 <> 0 then

Sokeoboc := Trangthai Mod 5;

Else {boc bua}

Sokeoboc := Rand (Min (4, Trangthai) ) + 1; Trangthai
Sokeoboc;

Writeln (Trangthai);

End;

Procedure NguoiDil (Var Trangthai : integer);

Var Sokeoboc : integer;

Begin

Repeat

Readln (Sokeoboc);

Until (Sokeoboc > 0) and

(Sokeoboc <= Min (4, Trangthai) )

Trangthai := Trangthai — Sokeoboc;

Writeln (Trangthai);

End;

Function Ketthuc (Trangthai : integer) : Boolean;

Begin

If (Trangthai = 0) then

Ketthuc := True;

Else

Ketthuc := False;

End;

:= Trangthai —



Begin

Randomize;

Trangthai := Random(MaxInt);

MayDi := (Random (1) = 0);

Repeat

If MayDi then

Begin

MayDil (Trangthai);

MayDi := False;

End;

Else

Begin

NguoiDil (Trangthai);

MayDi := True;

End;

Until Ketthuc (Trangthai);

If MayDi then

Writeln ('Nguoi thang’);

Else Writeln (‘May thang’);

End.

5. Cac bai toan tro chai co ban

Bai 1 : Hai ngudi chdi v&i nhau trd choi nhu sau : véi mot s6 a dang cé san,
dén lugt minh chgi, ngudi d6 sé viét s6 a + 1 hay 2a vdi diéu kién s6 mdi viét nay
khong vugt qua s6 nguyén dudng N cho trudc. Véi s6 bat dau la 1, ca viét dugc s6
N trudc thi xem nhu thang.

Hay viét chuong trinh mé ta tro chadi sao cho kha nang thang ciia may cao.
Xem nhu may la ngudi di sau.

Vi Du:

N = 10 => Ngudi di trudc cd chién thuat thang

N = 20 Ngudi di sau co chién thuat thdng

HUONG DAN GIAI THUAT

- MOt vi tri goi 1a vi tri thua néu moi nudc di tir né déu dan dén mot vi tri

- MOt vi tri goi la vi tri thang néu ton tai nudc di t&r nd dén mot vi tri thua.
_ Méang A [1..N] ghi nhén vi tri thdng, thua. (A [i] = 0 néu i la vi tri thua va
nguagc lai).



- A[N] =0.

- Xay dung mang A & moi vij tri:

Néu A [i] = 0 thi

banhdau AJfi-1]1=1

NE&u i chdn thi danh d&u A [i/2] = 1

Néu A [i] chua danh ddu va moi vi tri xudt phat tir i déu cd gia tri béang 1 thi
A [i] := 0.

- Chién thuat:

+ NEu dang & vi tri danh s6 1 thi tim cach dén s6 dugc danh sé 0.

+ NEu dang & vi tri danh s6 0 thi tim cach dén s6 nao cling dudgc.

CHUONG TRINH MAU

PROGRAM CHUONG TRINH_MAU_BAI_6_1;

Uses CRT;

Const MaxN = 100;

Var N, i, jdem : Byte;

A : Array [1.. MaxN] Of Byte;

xong : Boolean;

BEGIN

Clrscr;

Write ('Nhap N = ');

Readln (N);

FillChar (A, SizeOf (A), $FF);
A [N] := 0;

Repeat

xong := True;
Fori:=1to N do

Begin

If A [i] = 0 then
Begin

If i > 1 then
IfA[i-1] = 255 then
Begin

Ali-1] :=1; xong := False;
End;

If not (odd (i) then

If A [i div 2] = 255 then



Begin

A [idiv 2] :=1;

xong := False;

End;

End;

If A [i] = 255 then

Begin
If2*i<=Nthenj:=2
Elsej:=1;

If 2 *i <= N then

If A[2 *i] = 1 then Dec (j);
If Ali + 1] = 1 then Dec (j);

If j = 0 then
Begin

Ali] := 0;

xong := False;
End;

End;

End;

Until xong;
dem:=1;i:=1;
Repeat

Writeln ('So hien gio:"i);

If odd (dem) then

Begin

Write (‘Ban hay nhap so:’);
ReadIn (i);

End

Else

Begin

IfA[l] =1 then

Begin

Ifi *2 < N then

IfA[i*2] =0thenj:=i*2;
IfA[i+1]=0thenj:=i+ 1;
End



Else

ji=i+1;

Writeln ('So do may chon’, j);

hi=7;

End;

Inc (dem);

Until i = N;

If odd (dem) then Writeln (‘Ban da thua’)

Else Writeln ('‘Ban da thang’);

Readln;

END.

Bai 2 : Hai ngudi chai vdi nhau tro choi nhu sau : véi mot cap s6 (a, b) dang
c6 san, dén lugt minh chdi, ngudi d6 sé& viét cdp s6 a, a + b) hay (a + b, b) vadi diéu
kién cac sO viét ra nay déu khong vuot qua s6 nguyén dudng N cho trudc. Véi cap
s6 bat dau la (1, 1) ai khong viét dugc nira xem nhu thua. Hay viét chuong trinh
mo ta tro chai sao ho kha nang thdng cua may cao. Xem nhu may la ngudi di sau.

Vi DU:

N = 10 Ngudi di sau cé chién thuat thdng

N = 6 Ngudi di trudc co chi€n thuat thang

HUONG DAN GIAI THUAT

- Goi mang A [1..N, 1..N] la mang ghi nhan vi tri thdng thua.

-AT[i,j]=0(@G=1..N,jtri+ N-1dén N).

- Xay dung mang A & moi vi tri

+ N&u A [i, j] = 0 thi

Néuj>i thiA[i,j—i]:=1

Néui>j thiA[i—j,j]l:=1

+ Néu A [i, j] chua cé gia tri thi

NEuATi,i+jl=A[i+]jl=1thiA[ijl:=0

- Chién thuat:

+ NEu dang & vi tri danh s6 1 thi tim cach dén s6 dugc danh sé 0.

+ NEéu dang & vi tri danh s6 0 thi tim cach dén s6 nao cling dudc.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_6_2;

Uses CRT;

Const MaxN = 100;

Var N, i, j, k, dem : Byte;



A : Array [1.. MaxN, 1.. MaxN] of Byte;
xong : Boolean;

BEGIN

Clrscr,

Write ('Nhap N =");
Readln (N);

FillChar (A, SizeOf (A), $FF);
Fori:=1to N do
Forj:=1+ N-itoNdo
Ali, jl:=0;

Repeat

xong := True;
Fori:=1to N do
Forj:=1to Ndo

Begin

If A[i, j] = 0 then

Begin

If j-i> 0 then

If A[i,j-i] = 255 then
Begin

Ali,j-i]:=1;

xong := False;

End;

Ifi —j > 0then

If Afi-3j,j]l =255 then
Begin

Ali-jil:=1;

xong := False;

End;

End;

If A [i, j] = 255 then
Begin
Ifi+j< N+ 1then
If(A[i,j+i]=1and (A[i+]j,j]=1)
then

Begin



A [i, j] := 0; xong := False;
End;

End;

End;

Until xong;
dem:=1;i:=1;j:=1;
Repeat

Writeln (‘Cap so hiengio: (*,i,%',3,)");
If odd (dem) then

Begin

Write ('‘Ban hay nhap cap so : ');
ReadIn (i, j);

End

Else

Begin

If A[i,j] =1 then

Begin
IfFAfi+j,jl=theni:=i+]
Elsej:=i+j;

End

Else

Ifi + j <= N then

=04 ]

Else

Begin

Writeln ('‘Ban da thang’);
Readln;

Halt;

End;

Writeln (‘Cap so do may chon (’, i,’,’, i,)));
End;

Inc (dem);

Until i +j > N;

If odd (dem) then Writeln (‘Ban da thua’);
Else Writeln (‘Ban da thang’);
Readln;



END.

Bai 3 : Ta tu tao ra mot hot xi ngau nhu sau:

Lay 1 khéi lap phudng, trén 6 mat ghi 6 s6 khac nhau tir 1 dén 6.

Mi [An gieo hot xi ngau ta chi thdy dugc 3 mét cé chung dinh.

Hay lap trinh xac dinh 3 cap s6 trén 3 cap mat déi dién cui hot xi ngau sau
mot sb lan gieo.

D{r liéu : cho trong file INP.BL3

+ Dong dau ghi s6 lan gieo.

+ Cac dong sau mdi dong ghi 3 s6 cach nhau it nhat mot d&u cho biét 3 mat
s6 thay dudc sau mdi [an gieo.

K&t qua : xuat ra man hinh nhu sau:

+ Xudt ra tirng bo 3 dong, mdi dong ghi hai s8, cach nhau it mdt ddu céch,
dién ta 2 s6 ndm trén hai mit d6i dién cla hot xi ngau.

+ Néu khoéng tim dugc thi ghi : KHONG TIM BUCC.

HUONG DAN GIAI THUAT

Tao ra t4t ca cdc hodn vi cla cac 96 tir 1 dén 6 (720 trudng hop) va kiém tra
v@i diéu kién dé bai.

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_6_3;

UsesCRT;

Const n = 6;

Filename = ‘INP.BL3’;

Max = 255;

D : Array [1.. 8, 1.. 3] of Byte = ((1, 2, 3), (1, 2, 4), (1, 4, 5), (1, 3, 5), (6,
4, 2), (6, 2, 3), (6, 3,5), (6,4, 5));

Type DinhType = Array [ 1.. 3] of Byte;

Var Sol : Integer;

Vao : Array [1.. Max] of DinhType;

VTThu : Array [0.. 6] of Byte;

KT : Array [0.. 6] of Boolean;

dem : Integer;

Procedure Nhap;

Var f: Text;

i, j i Integer;

Begin

Clrscr;



Assign (f, Filename);

{$I-}

Reset (f);

{$1+}

If IOResult < > 0 then

Begin

Write ('File’, Filename,’ co loi’);
Readln;

Halt;

End;

Readln (f, Sol);

If (Sol < 1) or (Sol > Max) then
Begin

Writeln (‘Du lieu sai’);

Readln;

Halt;

End;

FillChar (Vao, SizeOf (Vao), 0);
Fori:= 1 to Sol do

Begin

Forj:=1to 3 do

Read (f, Vao [i, j]);

Readln (f);

End;

Close (0;

End;

Procedure Xuat;

Var i : Byte;

Begin

Inc (dem);

Fori:=1to 3 do

Writeln (VTThu [i] : 3, VIThu [7 - i]
End;

Procedure Test;

Var TH, TH1 : Set Of Byte;

i, j : Integer;

: 3);



OK : Boolean;

Begin

Fori:=1to 2do

If VIThu [i] > VTThu [i + 1] then Exit;
Fori:=1to 3 do

If VTThu [i] > VTThu [7 - 1] then Exit;
Fori:= 1 to Sol do

Begin

OK := False;

TH := [Vap [i, 1], Vao [i, 2], Vao [i, 3]];
TH1 :=[];

Forj:=1to 8 do

Begin

TH1 := [VTThu [D [j, 1]], VTThu [D 0, 2]] VTThu [D [j, 3111;
If TH1 = TH then
Begin

OK := True;

ji=28;

End;

End;

If not OK then Exit;
End;

Xuat;

End;

Procedure Try (V : Byte);
Var i : Byte;

Begin

IfV=n+ 1then Test
Else

Begin
Fori:=1to 6 do

If not (KT [i]) then
Begin

KT [i] := True;

VTThu [V] :=i;

Try (V + 1);



KT [i] := False;

VTThu [V] := 0;

End;

End;

End;

Procedure Xuly;

Begin

dem := 0;

FillChar (VTThu, SizeOf (VTThu), 0);

FillChar (KT, SizeOf (KT), 0);

Try (1);

If dem = 0 then

Writeln ('/KHONG TIM DUOC');

Readln;

End;

BEGIN

Nhap;

Xuly;

END.

Bai 4 : Hai ngudi chaoi v8i nhau tro choi nhu sau : NguGi th& nhat sé nghi ra
mot s6 nguyén duadng trong khoang tir 1 dén N (N dudgc cho biét trudc). NguGi thl
hai s& lan lugt dua ra cac s6 du dodn. VSi mdi sd du doan nay ngudi thir hai sé&
nhan dudc cau tra I8i cho biét s minh vira néu ra I6n han, nhd han hay bang vdi s6
ma ngudi th(r nhat da nghi. Ban hay gilp ngudi th(r hai chon ding s6 can tim véi s6
lan doan cang it cang toét.

Luat chgi gidi han s6 lan doan khong qua [logzN].

Vi DU:

N =10

S6 can tim la 4 Lan doan th' 1 : 5

1 - S6 ban nghi nhé han

2 - SG ban nghi I16n han

3 - Chinh xac
Tra loi : 1
N=38

S6cantimla 7 Lan doanthir1 : 4
1 - S6 ban nghi nhé han



2 - S6 ban nghi I16n han

3 - Chinh xac

Tra Igi : 2

Lan doan tho 2 : 6

1 - S6 ban nghi nho han

2 - S6 ban nghi I16n han

3 - Chinh xac

Tra Igi : 2

Lan doan tho 3 : 7

1 - S6 ban nghi nho han

2 - S6 ban nghi I6n han

3 - Chinh xac

Tra lgi: 3

S6 ban nghi la 7

Lan doan thr 2 : 3

1 - S6 ban nghi nhé han

2 — SG6 ban nghi I6n han

3 - Chinh xac

Tra Igi : 2

Lan doan thu 3:4

1 - S6 ban nghi nhd han

2 - S6 ban nghi I16n han

3 - Chinh xac

Tra lGi : 3

S6 ban nghi la 4

HUONG DAN GIAI THUAT:
l.x:=1;y:=N;a:=0
2.a:=(y +x)div?2

3. Lan doan thri : a

4. néu aldn honsd cantimthigany := a
Néu n nho hdn 96 can tim thigan X := a
5. Néu s6 lan doan vugt qua logz thi cham dut
Ngugc lai thi tra lai budc 2
CHUONG TRINH MAU:
CHUONG_TRINH_MAU_BAI_6_4;
Uses CRT;



Const MaxN = 10000;

Var N : Integer;

X, Y, a : Integer,

dem : Integer;

Traloi : Byte;

BEGIN

Clrscr;

PROGRAM

Uses

Const

Var

Write (‘Xin cho biet gia tri N =1);
ReadIn (N);
x:=1;y:=N;a:=0;dem:=1;
Repeat

Write (‘Lan doan thu dem, ' : ");
a:= (y + x) div 2;

Writeln (a);

Writeln ('1 - So ban nghi nho hon');
Writeln (‘2 - So ban nghi lon hon');
Writeln ('3 - chinh xac’);

Write ("Tra loi");

ReadIn(traloi);

Case Traloi of

1:y:=a;
2:X:=a;
End;

If dem mod 4 = 0 then Clrscr;

Inc(dem);

Until (deni > In (N)/In (2) + 1) or (traloi = 3);
If traloi < > 3 then Writeln ('Ban da thang')
Else Writeln ('So ban nghila ', a);

Readln;

END.



Bai 5 : Bon nhdn dugc mot tdi chira 3N dong tién vang. Ban biét rdng trong
tui nay cé chra mot dong tién gia nhe haon tién that. V&i mot chiéc can co hai dia
can, ban hay tim ra dong tién gia vdi s6 lan can it nhat.

Giad sir moi dong tién déu dugc danh s6 tir 1 dén 3N,

M&i Ian cdn, ban théng bdo ra man hinh nhitng déng tién n&m trén dia can
bén phai, dia cadn bén trai va sau dé ban sé nhan dudc cau tra IGi vé tinh trang can:
“L" néu cén léch vé bén trai, néu léch vé bén phai, “B” néu can thang bang.

Gidi han s6 lan can khéng qua N lan.

Vi Du.

Vidu 1:

N = 3, dong tién gia :

Lan can 1

Diacdn bén phai: 123456789

Dia cdn bén trdi : 1011 1213141516 17 18

L

Lan can 2

Dia can bén phai : 12 3

Piacan béntrai: 456

R

Lan can 3

Dia can bén phai 4

Pia can bén trai : 5

B

Poéng tién gid : 6

Vi du 2:

N = 3, dong tién gia : 27

Lan can 1

Dia cdn bén phai: 123456789

Dia can ben trai: 10 11 121314 1516 17 18

B

Lan can 2

Dia can bén phai: 19 20 21

Dia can bén trai: 22 23 24

B

Lan can 3

Dia can bén phai: 25



Pia can bén trai: 26

B

bong tién gia : 27

HUONG DAN GIAI THUAT:

Chia s6 tién 1am 3 nhédm béng nhau. Mdi [An cdn 2 nhéom (gid st 1a nhém 1
va 2).

NE&u can khdng thdng bang thi xét trd lai véi nhdm tién nhe hon

NE&u can thang bang thi xét trd lai véi nhdm tién th 3.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_ 6_5;

Uses CRT;

Var N, A, X, v, i, j, dem : LonglInt;

T : Array [1.. 3, 1.. 2] of Byte;

Traloi : Char;

BEGIN

Clrscr;

Write (‘Cho biet N =');

Readln (N);

A := Trunc (exp(N* In(3)));

X:=1,y:=A;

dem := 0;

Repeat

Inc(dem);

Writeln (‘Lan thu ', dem);

T[1,1] :=x;T[1,2] :=x+(y-x) div 3;

T[2,1] :=T[1,2]+1 ; T[2,2] :=x+2*(y-X) div 3;

T[3,1] :=T[2,2]+1; T[3,2] :=y,

Write (‘Dia can ben phai :");

Fori:=T[Il, 1] to T[l, 2] do Write (i, " ');

Writeln;

Write (‘Dia can ben trai :');

Fori:=T[2, 1] to T[2, 2] do Write (i, ' ");

Writeln;

ReadIn(Traloi);

Traloi := Upcase (Traloi);

Case Traloi of



(SESRERY

‘R':1j:1=2;

‘B':ji=3;

End;

x 1= T[j, 1;

y:=TI[, 21;

Until x = vy;

Writeln (‘Dong tien gia : ', X);
Readln;

END.

Bal 6 : Mot vung dia hinh ABCD hinh vuong dudc chia thanh Iudi 6 vudng
NxN. Trén mdt s§ 6 clua ludi cd chudng ngai vat. Co tdt cd M can diéu khién vung
dia hinh nay (M=<15). VGi mdi cin diéu khién Ci(1=<i=<M) ban cé thé thay ddi
tinh trang cta mot s6 0 thudc Iugi (bi€n 6 c6 chudng ngai vat thanh khoéng cé va
ngugc lai). Hai 6 dudc goi la lién ké nhau néu ching déu khéng cé chudng ngai vat
va c6 chung nhau 1 canh. Ban can vugt qua vung dat nay trén cac 6 lién ké nhau tu
mot 6 khdong cd chudng ngai vat nao d6 trén canh AB (canh chla cac 6 (1,1),
(1,2),...(1, N)) va ra khai vung dat nay tai 1 6 nao do trén canh CD.

Hay xac dinh can st dung nhitng can diéu khién nao sao cho ban cé thé vugt
qua vung dia hinh nay v3i s6 can diéu khién can s dung |a it nhét.

D{r liéu : cho file INP.BL6

+ Dong dau ghi hai s6 nguyén dudng N va M

+ Dong ti€p theo mdi dong ghi N s8 biéu dién ving dia hinh vé&i qui udc 6
(i,j) = 1 néu 6 d6 cé chudng ngai vat va bang 0 néu khdng co.

+ N dong tiép theo mhi dong ghi N s6 biéu dién tdc ddng clia cac can diéu
khi€n lIén cac 6 cua ludi véi quy udc:

— NEu cbn Cy tac dong lén 6 (i,j) thi bit th& k cha gia tri tai 6 /i0y sé bang 1
va bang 0 néu ngudgc loi.

KEt qua : Xuat ra man hinh:

+ Dong 1 : Ghi s8 can diéu khién can si dung.

+ Dong 2 : Ghi s8 th{ tu cua cac can diéu khién

Vi DU:

HUONG DAN GIAI THUAT:

Th(r t&t ca cdc kha ndng cla cac can diéu khién

Trong trudng hop s6 can diéu khi€n nhiéu hon hay téng s8 lugng it nhat
trudc do (néu cd) thi khong tim ti€p nira.



Trong mdi trudng hdp, xay dung lai ma tran dia hinh dudi tdc dong cla cac
can diéu khién va kiém tra xem co tdn tai dudng di thoa yéu ciu dé bai hay khdng.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_6_6;

Uses CRT;

Const MaxN= 100;

MaxM= 15;

Dt : Array[L.2,1 ..4] of ShortInt

=((-1,1,0,0),(0,0,-1,1) );

Var n,m,i,j : Byte;

A,D,E : Array[L.MaxN,l..MaxN] of Byte;

B : Array[l...MaxN,|..MaxN] of integer;

min : Integer;

L,C : Array[1..MaxN] of Byte;

Nhap;

f: Text;

Begin

Clrscr;

Assign(f,'INP.BL6");

Reset(f);

ReadIn(f,N,M);

FillChar(A,SizeOf(A),0);

Fori:=1tondo

Begin

Forj:=1tondo

Read(f,A[i,il);

ReadIn(f);

End;

FillChar(B,SizeOf(B),0);

Fori:= 1 to n do Begin

For j := 1 to n do Read(f,B[i,j]);

ReadIn(f);

End;

Close(f);

min := MaxInt;

FillChar(C,SizeOf(C),0);



End;

Function KT(x : Integer) : Boolean;

Begin

If (x>0) and (x<n+1) then
KT :=True

Else

KT := False;

End;

Procedure KiemTra(dem : Byte);
Var i,j,k : Integer;

xong : Boolean;

Begin

D:=A;

For k :==1to M do
If C[k] = 1 then
Fori:=1tondo

Forj:=1tondo

If (B[i,j] shr (M-k)) and 1 = 1 then
D[i,j] := (D[i,j] + 1) mod 2;
FillChar(E,SizeOf(E),0);
Forj:=1tondo

If D[1 j]=0 then E[1 j] := 1;
Repeat

xong := True;

Fori:=1to N do

Forj:=1to Ndo

If E[i,j] = 1 then

Fork :=1to 4 do

If KT (i+Dt[1.k]) and KT(j+Dt[2,k]) then
If (E[i+Dt[1,k]j+Dt[2,k]]=0) and
(D[i+Dt[1,k]j+Dt[2,k]]=0) then
Begin

xong := False;
E[i+Dt[1,k]j+Dt[2,k]] := 1;

End;

Until (xong);



Forj:=1tondo

If E[n,j] = 1 then

Begin

min := dem;

L:=C;

Exit;

End;

End;

Procedure Tim (VT, dem : Byte);
Var i : Byte;

Begin

If dem = min then Exit;

If VT=M+1 then KiemTra(dem)
Else

Begin

Fori:=0to1do

Begin

CI[VT] :=1i;
Tim(VT+1,dem+i);

C[VT] := 0;

End;

End;

End;

Procedure Xuat;

Begin

WriteIn(*So can dieu khien:’ min);
Fori:=1tondo

Begin

Forj := 1 ton do

If D[i,j] = 0 then Write ("y ")
Else Write("™*');

Writeln;

End;

Fori:=1to Mdo

If L[i]=1 then Write(I, ' *);
BEGIN



Nhap;

Tim(1,0);

Xuat;

END.

Bai 7 : Gia sur X la tdp hgp cac diém nguyén (p, q) cia mat phdng Descartes
trong dé p va q la cac s6 nguyén duong hay bang khéng va khéng vucot qua s6 N
cho trudc. Hai d&u thd chagi béng cach lan lugt chon mét diém cua tdp hdp X; néu
(i,j) 1a diém mdi dugc chon thi d&u thua tiép theo dén Iugt minh phai chon mot diém
(i1,j1) hoac & trén dudng vudng gbéc cua (i,j) ha xudng truc tung hay truc hoanh.
Ngudi nao danh d&u dudc diém (0,0) thi thang. Hay viét chuong trinh md ta tro
chagi sao cho kha ndng thdng ciia may cao. Xem nhu may la ngudi di sau.

vi DU:

Vidul:N=10, (i,j) = (8,9)

Ngudi di trudc co chién thuat thang

Vidu2:N=20,(ij) = (10,10)

Ngudi di sau c6 chién thuat thing

HUONG DAN GIAI THUAT:

— Mang A[1..N,1..N] ghi nhan vj tri thang, thua.

— Gan mang A bang 1

— Gan A[i,j] = 0 v&i i tir 0 dén N Chién thuét:

+ NE€u dang & vi tri danh s6 1 thi tim cach dén vi tri danh s6 0

+ NE&u dang & vi tri danh s6 0 thi tim cach dén vi tri nao cling dudgc.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_6_7;

Uses CRT;

Const MaxN = 100;

Var N,i,j,k, dem,p,i1,j1: Byte;

A : Array[0,MaxN,0..MaxN] of Byte;

xong : Boolean;

BEGIN

Clrscr;

Write('Nhap N = 7);

ReadIn(N);

FillChar(A,SizeOf(A),1);

Fori:= 0 to N do Ali,j] := 0;

dem:=1;i:=N;j:=N;



Write(*Nhap vi tri bat dau : '); ReadIn(i,j);
Repeat

Writeln (‘Cap so hien gio : (%i,’,",i,)));
If odd(dem) then

Begin

Write(*Ban hay nhap cap so : ');
ReadIn(i,j);

End

Else

Begin

If Ali,j] = 1 then

Begin

il:=1i;j1:=13;

Fork :=0toi-1do

If A[k,j]=0 then il := k;

If il=i then

For k := 0 to j-1 do

If Ali,k]=0 then j1 := k;

End

Else

i1:=1i-1;

i:=1i1,;j:=j1;

Writeln(*Cap so do may chon (',i1,’,’,ij1,));
End;

Inc(dem);

Until i+j = 0;

If odd(dem) then Writeln(‘Ban da thua’)

Else Writeln (‘Ban da thang’);

ReadlIn;

END.

Bai 8 : Daidudng la mot Iudi N x N 6 vudng. Trén do bd tri mot tau co kich
thudc 1 X K

Mot ngudi bén vao dai dudng mdi [An 1 6 cho dén khi bdn tring tau

Yéu Cau:

- H3y chi ra 1 phuong &n ban it dan nhat dé€ dam bao ban trdng tau

Sau moi [An ban két qua nhan dudc tir ban phim



Xét bai todn trong 2 trudng hop sau:

Sau mdi 1an b&n k&t quad nhan dugc tir ban phim
Xét bai toan trong 2 trudng hgp sau
+M=8vakK=4

+N=10vaK=3

HUONG DAN GIAI THUAT

- Xét mang A[1..n,1..n]

- Gan A tong 0

- Gan i=k

- Thuc hién cho dén khi i>2n

+ Forj:=1toido

Néu j =< nvai+1l-j =< n thigan A[j,i+1-j] := 1
+ Tang i lén k don vi

- Lan lugt ban vao cac 6 (i,j) ma A[i,jl =1
CHUONG THINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_6_8;
USES CRT,GRAPH;

VAR n,k,Cn:Byte;

A:Array[1.. 100,1.. 100] of Byte;
Procedure Input;

Begin

Clrscr;

Write(*Nhap vao kich thuoc dai duong:’);
ReadIn(n);

Write(*Nhap vao chieu dai cua tau:’);
Readln(k);

FillChar(A,SizeOf(A),0);

End;

Procedure O(x1,y1,x2,y2 : Ineger; colorl,color2,color3,color4
Begin

SetFillStyle( 1,color 1);

Bar(x1,y1,x2,y2);

SetFillStyle(1,color2);

Bar(x1 + 1,yl + 1,x2-1,y2-1);
SetFillStyle(1,color3);

Bar(x1 + 3,yl1 + 3,x2-3,y2-3);

: Byte);



SetColor(color4);

Line(x2-1 ,y 1 +1 ,x2-1 ,y2-1);

Line(x1+1,y2-1,x2-1,y2-1);

Line(x2-2,y1+2,x2-2,y2-2);

Line(x1+2,y2-2,x2-2,y2-2);

End;

Procedure Drw(i,j:Byte,t:Byte);

Begin

Case t of

1:0((i-1)*30+10,(j-1)*30+10,1*30+ 10j*30+10,0,7,9,1);
2 : O((i-1)*30+ 10,(j-1)*30+10,i*30+10j*30+10,0,1,9,7);
3: 0((i-1)*30+ 10,(j-1)*30+ 10,i*30+ 10j*30+10,0,4,12,7);
End;

End;

Procedure Draw;

Var i,j : Byte;

Begin
0(0,0,639,479,0,8,7,15);
Fori:=1tondo

Forj:=1tondo

Drw(i,j,1);

End;

Procedure Init;

Var gd,gm : Integer;

Begin

gd := Detect;
Initgraph(gd,gm,’C:\BP\BGT’);
End;

Procedure Solve;

Var i,j: Byte;

Begini := k;

Cnt:=0;

Repeat

Forj:=1toido

If 0 <==n) find (i+1-j < =n) then
Begin



AG,i+1-j] = 1;

Inc(Cnt);

End;

Inc(i,k);

Until i > 2*n;

End;

Procedure Play;

Var Ans : Char;

i,j : Byte; s1,s2 : String;
Begin

Randomize;

Repeat
0(10,400,629,430,0,3,11,7);
0(10,440,629,470,0,3,11,7);
Repeat

i : = Random(n)+1;

j : = Random(n)+1;

Until (A[i,jl1=1);

Dec(Cnt);

Ali,jl := 2;

Drw(1,j,2);

Str(i,s1);

Str(j,s2);

SetColor(4);
OytTextxy(30,410,(*+s1’,"+s2+")");
OutTextxy(30,450,Tau o day phai khong (Y/N)");
Ans := Upcase(ReadKey);
Drw(i,j,1);

Until (Ans=TT) or (Cnt=0);
Drw(i,j,3);

Readln;

CloseGraph;

End;

BEGIN

Input;

Init;



Draw;

Solve;

Play;

END.

Bai 9 : Cau bé nghi mé6t s6 (goi la S) gom bdon chitr s6 (khdng nhat thiét khac
nhau) trong sdu chir s6 tr 1 d&n 6. D& tim s6 d4, may lan lugt dua ra cac s6 du
dodn (goi 1a M), mdi s6 gdom bdn chir s6 (khdng nhat thiét khac nhau). V&i mdi s6
du doan, may nhan dudc hai cadu tra I8i cua cau bé cho hai cau hoi sau.

+ CO6 bao nhiéu chir s6 trong M la chir s6 trong s nhung vi tri xuat hién cua
moi chir s6 d6 1a scd i

+ C6 bao nhiéu chir s6 trong M la chir s6 trong s va dong thdgi vi tri xuat hién
cta mdi s6 déu ding ?

Yéu ciu : Hay hién [&n man hinh cac s6 may du dodn va ndi mdi sd dé nhan
hai cau tra I8i t ban phim cta cau bé cho dén khi dugc s6 dung nhu cdu bé nghi.
(S0 lIan du doan khong qua sau lan).

HUONG DAN GIAI THUAT:

— Thiét Iap mot mang luu trir tat ca cac s6 c6 kha nang xay ra.

— Sau mot s6 1an doan ban dau (cé thé 1d mot s& ngau nhién hay do ban tu
chon), ta kiém tra k&t qua nhén dudc (vé sb lugng cac chil s& xut hién dldng vi tri
va sai vi tri). Ung vSi mdi s6 A ma may doan, ta so sanh s6 nay vdi cac s6 con lai
(gid s dang xét s6 B), néu sO6 chif s6 trong A va B giébng nhau va cd vi tri xuat hién
nhu nhau bang vdi s6 chir s6 trong A 1a chif s6 trong s va vi tri xudt hién cla moi
chit s6 do6 la dung, dong thai s6 chir s6 trong A va B gibng nhau nhung vi tri xuat
hién khac nhau bang vdi s chil s6 trong A la chir s6 trong s nhung vi tri xudt hién
la sai thi ta xét ti€p s6 B nay. Cac s6 khong thdéa xem nhu bi loai va dua ra s6 du
doan tiép theo la mot trong cac s con lai.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_6_9;

Uses CRT;

Const mn = 10000;

Type so = 0...7;

sol = 1..6;

ma = Array[1..6] of so;

Var Doan : Array[1..7] of ma;{Luu cac lan doan}

Save : Array[1l .mn] of ma;

n : Integer;



Procedure DungSai(k:Byte);
Begin

Writeln;

Write('Dung so - Dung vi tri:’);
ReadIn(Doan[k][5]);
Write(*Dung so - Sai vi tri :”)
ReadIn(Doan[k][6]);

If Doan[k][5]=4 then

Begin

Writeln;

WriteIn(‘Chon dung so’);
ReadlIn;

Halt;

End;

Writeln;

End;

Procedure Chuan_bi(k:Byte);
Var i:Byte;

Begin {Khoi dong cac so doan lan thu k <= 3}
Case k of

1:Begin

Doan[1][1] := 1;Doan[1][2] := 2;
Doan[1][3] := 3;Doan[1][4] := 4;
End;

2:Begin

Doan[2][1] := 2;Doan[2][2] := 1;
Doan[2][3] := 5;Doan[2][4] := 6;
End;

3. Begin

Doan[3][1] := 5;Doan[3][2] := 6;
Doan[3][3] := 4;Doan [3][4] := 3;
End;

End;

Fori:= 1 to 4 do Write(Doan[k] [i]:2);
DungSai(k);
End;



Function Check(t,k:Byte) : Boolean;
Var t1, t2 : Array [1..4] of Boolean;
Dvt,Svt,i,j : Byte;

Begin

FillChar(T1,SizeOf(T1),False);
FillChar(T2,SizeOf(T2),False);

Dvt := 0;

Svt :=0;

Fori:=1to 4 do

If Save[t][i] = Doan[k][i] then

Begin
Inc(Dvt);
T2[i] := True;
T1[i] := True;
End;

If Dvt=Doan[k][5] then

Fori:=1to 4 do

If not T1[i] then

Forj:=1to 4 do

If not (T2[j] and (Save[t][i]=Doan[k][j])) then
Begin

Inc(Svt);

T2[j] := True; j :=4;

End;

Check := (Dvt=Doan[k][5]) and (Svt=Doan[k][6]);
End;

Procedure Loaidot1;

Var i,i1,i2, i3, i4, i5, i6 Byte;

Begin

n:=1;

Foril :=1to 6 do
Fori2 :=1to 6 do
Fori3 :=1to 6 do
Fori4 := 1to 6 do
Begin

Save[n][1] :=i1;



Save[n][2] := i2;
Save[n][3] := i3;
Save[n][4] := i4;

If Check(n,1) and Check(n,2) then Inc(n);
End;

Dec(n);

End;

Procedure Loai(k : Byte);
Var i,i2 : Byte;

Begini :=1;

While (i <= n) do

If not Check(i, k) then
Begin

Fori2 :=iton-1do
Save[i2] := Saveli2+1];
Fori2 := 1to 6 do
Save[n][i2] := 0;
Dec(n);

End

Else Inc(i);

End;

Procedure Duara(k : Byte);
Var i: Byte;

Begin

i := Random(n) +1;
Doan [k] := Save[i];
Fori:=1to 4 do
Write(Doan[k][i]:2);
DungSai(k);

End;

Procedure Play;

Var deni : Byte;

Begin

Writeln ;

Write (") ;

Chuan_bi(1) ;



Chuan_bi(2) ;

Loaidot1;

dem :=3;

Repeat

Duara (dem) ;

Loai (dem) ;

Inc (dem) ;

Until dem > 1000 ;

End ;

BEGIN

Clrscr ;

FillChar (Save, SizeOf (Save), 0) ;

Randomize ;

Play ;

END.

Bai 10. Cho phuong trinh

X2+ ? x214 4+ ?x +1 =0

Hai ngudi 1an lugt dién cac s6 thuc vao cac dau ?

Né&u phuadng trinh cé nghiém thuc thi ngudi di trudc thang

Hay I18p trinh cho mdy dé tim ra cach dién s& cho ngudi th& nhat sao cho
ngudi nay ludn luén thang.

vi DU

Vidul:N=2Maychonvitril

Hé sG : 0

Hay chon vi tri : 2

Nhap hé s6 : 3

May chon vi tri: 4

Hé s : -4

Hay chon vi tri : 3

Nhap hé s6 : -9

Phuang trinh trén luén cé nghiém thuc

Vidu2:N=1Maychonvitril

Hé sG : 0

Hay chon vi tri : 2

Nhap hé s6 : 3

Phuang trinh trén luén c6 nghiém thuc



CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_6_ 10;
UsesCRT ;

Const MaxN = 100;

Var A : Array[0..2*MaxN] of Real;

P : Array[1..2] of Real;

i,N,VT,VT1,VT2 : Byte;

GT,c : Real;

Function Tinh (G : Integer) : Real ;
Var Tmp: Real ;

Begin

Tmp :=0;

Fori:=0to 2 * Ndo

If A [i] < > 1e30 then

If Odd (i) then Tmp :=Tmp + A [i] * G
Else Tmp := Tmp + A [i] * Abs (G) ;

Tinh := Tmp;

End ;

BEGIN

Clrscr ;

Write ("Nhap vaso N =) ;

Readln (N) ;

Fori:=1to 2*N do A [i] := 1e30 ;
A[0]:=1;

Fori:=1to 2*n-2do
If Odd (i) then

Begin

Repeat

VT := Random (N) +1 ;
Until A [VT] = 1e30 ;
Writeln (*May chon vi tri’, VT) ;
Writeln(‘"He so : Q') ;
A[VT]:=0;

End

Else

Begin



Writeln (*Hay chon vi tri ') ;

ReadIn (VT) ;

Writeln (*Nhap he so :’) ;

Readlin (A [VT]) ;

End ;

Fori:=1tondo

Begin

IfA[i *2-1] = 1e30 then VT1 := -1 ;
IfFAJi * 2] = 1e30 then VT2 :=i * 2 ;
End ;

P[1] := Tinh (1) ;

P[2] := Tinh(-1) ;

Writeln (*May chon vi tri’, VT2) ;

A [VT2] := (P [1] + p [2])/2;

Writeln ('"He so:’, A[VT2] : 0: 4) ;
Write ("Hay chon vi tri:’) ;

Readln (VT) ;

Write ('Nhap he so:’) ;

ReadIn (A [VT]) ;

Writeln ("Phuong trinh tren luon co nghiem thuc’) ;
END.

§7. HINH HOC
1. Khai niém

Da sb cac thuat toan déu tap trung vao van ban va cac con s6, ching dugc
thiét k& va x{r ly sdn trong phan 18n cdc méi trudng 1ap trinh. D&i vdi cic bai todn
hinh hoc thi tinh huéng khac han, ngay ca cédc phép todn sc cép trén di€ém va doan
théng cling c6 thé |a mot thach thic vé tinh toan.

Cac bai toan hinh hoc thi dé hinh dung mét cach truc quan, nhung chinh
diéu dé lai co thé 1d mot trd ngai. Nhiéu bai todn cé thé gidi quyét ngay lap tic
bang cach nhin vao mot manh gidy nhung lai doi héi nhirng chuang trinh khéng don
gian.

Vi du : Mot diém c6 ndm trong mét da gidc hay khdng ?

2. B6i tugng hinh hoc co ban

Trong cac bai toan tin hoc thudc loai hinh hoc cé 3 dbi tugng co ban la :

Piém, doan thadng va da giac.



Piém : Pudc xét bang moét cdp s6 nguyén la toa dd clia diém dd trong hé
truc toa do Descartes thudng dung.

Poan thdng : La mét cdp diém dugc ndi v8i nhau bdi mdt phén clua dudng
thang

Pa gidc : La mot ddy cac diém vdi hai diém lién ti€p dudc ndi bdi mot doan
thdng, va diém dau ndi véi di€ém cudi tao thanh mot hinh g&p khic khép kin

3. DI liéu luu trlr cac doi tugng hinh hoc cd ban

Lam viéc vdi cac dbi tugng hinh hoc chidng ta can quyét dinh thé hién ching
nhu thé nao ? Théng thudng ta dung mét mang dé biéu dién mot da giadc, du rang
trong mét s6 trudng hdp ching ta cé thé dung danh sach lién két hay cac ki€u khac.

Trong hau hét cac bai todn hinh hoc ching ta sé dung ki€u luu trit don gian,
dé& hi€u nhu sau:

Type point as Record

X,y : Integer; end ;

Line = Record

pi, p2 : point; end ;

Var Polygon : Array [0.. Nmax] of Point ;

4. Cac bai toan hinh hoc cg ban

Bai 1 : Cho N - giac 16i A1A2A3.. .AN-1AN v@i cac dinh Ai(xi, yi) cé toa do
nguyén. Hay tinh dién tich da giac trén.

D{r liéu : Cho trong file INP.BL1 gbm 2 dong

+ Dong 1 : Chira s6 nguyén ducong N.

+ Dong 2 : Chira 2xN s6 nguyén dudng x1y1x2y2 ...xNyN la toa d6 cac dinh
cua da gidc. MAi s6 ghi cdch nhau mét dau cach.

K&t qua : xuat ra man hinh dién tich da giac

HUONG DAN GIAI THUAT:

—GanS:=0

— Fori:=1toNdo

S = S+(Xi+1-Xi) (Yi+1+Yi)/2

— Gia tri tuyét doi cua S chinh la dién tich da giac.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_7_1;

Uses CRT ;

Const MaxN = 100 ;

Type xy = Record X,y : Integer; End;

Var Toado:Array[l..MaxN+1] of xy;



N,i : Integer ;

s : Real ;

Procedure Nhap;

Var f: Text;

Begin

Assign (f, TNP.BL1') ;

Reset(f);

ReadIn(f,N);

Fori:=1to N do

Read (f,Toado[i].x,Toado[i].y) ;

Close (f) ;

Dientich ;

Procedure

Begin

S:=0;

Toado[N+1].x := Toado[1].x;

Toado[N+1].y := Toado[1].y;

Fori:=1to N do

S :=S + (Toado[i+1].x - Toado[i].x)*(Toado[i+1].y + Toadoli].y)/2;

Writeln (‘Dien tich da giac :/, Abs (S) : 0 : 2) ;

ReadIn ;

End ;

BEGIN

Nhap ;

Dientich ;

END.

Bai 2 : Cho n dudng thing AiBi(1 =< i =< n) phan biét vai Ai,Bi |a cac diém
cho trudc. Hay thong bdo ra man hinh tat ca cac cap dudng thang doi mot cat nhau.

D{r liéu : cho trong file INP.BL2 gom N dong (N khdéng biét trugc). Dong th(r i
ghi 4 s6 thuc xAi yAi xBi yBi . Cac s6 trén cung moét dong ghi cach nhau it nhat mot
dau cach.

vi DU:

HUONG DAN GIAI THUAT:

Lap phuong trinh tat ca cac dudng thdng (y1-y2)x + (x2-x1)y+(x1y2-x2y1)

AxX+By+C=0



- V&i mdi cdp dudng thang, ta 1ap hé phuong trinh
Alx+B1ly+C1=0

A2x+B2y+C=0

- N€u hé nay c6 D=A1B2-A2B1 khac 0 thi hai dudng thang cat nhau.
CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_7_2 ;

Uses CRT ;

Const MaxN = 10 ;

Type xy = Record X,y:Real; End ;

Dt = Record a, b, C : Real ; End ;

Var Toado : Array [1..2,1..MaxN] of xy;

L : Array [1.. MaxN] of Dt;

N, i, j : Integer ;

Procedure Nhap;

Var f : Text ;

Begin

Clrscr ;

Assign (f,'INP.BL2) ;

Reset (f);

N :=0;

FillChar(Toado, SizeOf(Toado), 0);

Repeat

Inc (N) ;
ReadIn(f,Toado[1,N].x,Toado[1,N].y,Toado[2,N]x,Toado[2,N].y);
Until EOF (F) ;

Close (f):

End ;

Procedure Lap ;

Begin

Fill Char (L, Size Of (L), 0) ;

Fori:=1to N do

With L [i] do

Begin

a := Toado[1,i].y-Toado[2,i].y;

b := Toado[2,i].x-Toado[1,i].x;

c := Toado[1,i].x*Toado[2,i],y-Toado[1,i].y*Toado[2,i].X;



End;

End ;

Procedure Xuly ;

Var D : Integer

Begin

D:=0;

Fori:=1to N-1do

Forj:=i+ 1toNdo

If L[i].a*L[j].b <> L[jJ].a*L[i].b then

Begin

Writeln (‘Duong thang ‘',i,” cat duong thang’ j);

Inc(D);

End ;

If D = 0 then

Writeln ('Khong co cap duong thang nao cat nhau’) ;

ReadlIn ;

End ;

BEGIN

Nhap;

Lap;

Xuly;

END.

Bal 3 : Trén mat phdng cho N hinh tron. H3y tinh dién tich phan mat phang
bi phu bdi cac hinh tron trén

D{r liéu:Cho trong file INP.BL3 dau la s6 lugng hinh tron, tir dong thd 2 trd di
mdi dong chira 3 s& nguyén duadng 13 toa dd x, y clia tdm va ban kinh clia tirng hinh
trén (cac so trén cung mot dong ghi cach nhau it nhat mot dau cach).

Két qua: xuat ra man hinh.

Yéu cau kY thuat: sai s6 cho phép khéng vugt qua 1 dan

HUONG DAN GIAI THUAT:

— Tim hinh ch{@ nhat nhd nhat cé cac canh song song truc toa do va chila
toan bo N hinh tron.

— Chia hinh ch{r nhat nay thanh Iuéi cac 6 vuéng c6 canh 0,1 dan vi.

— V3&i mdi 6 thudc hinh chif nhat, kiém tra xem 6 nay cé thudc hinh tron nao
hay khéng. Néu coé thi tang dién tich can tinh 1én 0.01 dan vi

CHUONG TRINH MAU:



PROGRAM CHUONG_TRINH_MAU_B Al_7_3;
Type Circle = Record Xx,y,r : LonglInt; End;
Const MaxN = 20;
Inf = MaxInt;
Var N,i,j,k,iljl : Longlnt;
C : Array[1..MaxN] of Circle ;
S : Real;
x1, y1, x2, y2 : LongInt;
Procedure Nhap ;
Var f: Text;
Begin
Assign(f,'INP.BL3");
Reset(f) ;
ReadIn(f,n) ;
FillChar(C,SizeOf(C),0);
Fori:=1to N do
ReadIn(f,C[i].x, C[i].y, C[i].r);
Close(f);
End;
Function Kiemtra(x,y : Read) : Boolean;
Begin
Kiemtra := True;
Fork :=1to N do
If Sgr(x-C[k].x)+Sqgr(y-C[k].y) <= Sqr(C [k].r) then Exit;
Kiemtra := False
End ;
Procedure Xuly ;
Begin
s:=0;
X1 := +Inf; y1l :=x1; x2 :=-Inf; y2 :=x2;
Fori:=1to N do
With C [i] do
Begin
If X1 < x1+r then x1 := x-r;
Ifyl < x1+rthenyl :=vy-r;

If X2 < x+r then x2 := x+r;



Ify2 < y+rtheny2 :=y+r;

End ;

Fori := x1 to x2 do

Foril := 0 to 9 do

Forj :=yltoy2do

Forjl :=0to 9 do

If Kiemtra(i+i1*0.1, j+j1*0.1) then S :=5+0.01;

Writeln('Dien tich : ',5:0:2);

Readln;

End;

BEGIN

Nhap ;

Xuly ;

END.

Bai 4 : Cho mot da giac khong tu cat cd N dinh A1,A2>.cé toa d6 nguyén

Hay danh s0 lai tat ca cac dinh clta da giac sao cho chiéu danh s nay theo
chiéu kim dong ho.

D{r liéu : cho trong file INP.BL4 gbm 2 dong

+ Dong 1 : Chira s6 nguyén duong N

+ Dong 2 : Chla 2xN s6 nguyén duong x1 y1 x2 y2 ... xN yN la toa db cac
dinh clia da giadc. Mdi s ghi cach nhau mot dau cach.

K&t qua : Xuat ra man hinh toa d6 cac dinh cua da giac theo th tu mdi

HUONG DAN GIAI THUAT:

- Tinh dién tich da giac

- Né&u dién tich nay dudng thi déi ngudc chiéu danh s8

- Néu dién tich nay am thi gilt nguyén chiéu danh s6

CHUONG TRINH MAU

PROGRAM CHUONG_TRINH_MAU_BAI_7_4 ;

Uses CRT ;

Const MaxN = 100;

Type xy = Record X,y : Integer; End;

Var Toado : Array[ 1..MaxN+1] of xy;

N,i : Integer;

A : Real;

Procedure Nhap;

Var f : Text;



Begin

Assign (f,'INP.BL4");

Reset (f);

ReadIn (f,N);

Fori:=1to N do

Read (f, Toado [i].x,Toado [i].y) ;

Close (f);

End ;

Procedure Xuly ;

Begin

Clrscr;

A:=0;

Fori:=1to N do

A := A+(Toado[i+1].x-Toado[i].x)*(Toado[i+1].y+Toado[i].y)/2;

If A > 0 then Fori :=N downto 1 do Writeln(Toado[i].x,” ", Toado[i].y)

Else Fori := 1 to N do Writeln(Toado[i].x,” ', Toado[i].y);

ReadlIn ;

End ;

BEGIN

Nhap;

Xuly;

END.

Bai 5 : Cho N diém al,a2,...,aN trén mat phang. Cac diém déu cé toa dd
nguyén va khéng cé 3 diém bat ky trong ching thdng hang. Hay viét chuong trinh
thuc hién cdng viéc sau day : Xac dinh mot da gidc khong tu cat cd dinh la mot sé
diém trong cac diém da cho va chra tat ca cac di€m con lai va cé chu vi nhd nhét.
Hay tinh dién tich da giac nay.

D{r liéu : cho trong file INP.BL5 gobm N + 1 dong

+ Dong 1 : chlra s6 N

+ Dong i+1(1 =< i =< N) : chlra 2 s6 xi va yi la toa d6 ai.

Cac s0 trén cung moét dong ghi cach nhau it nhat mot dau cach.

KEt qua : xuat ra file OUT.BLS5:

+ Dong 1 ghi 3 s6 K, V, S védi K la s6 dinh da giac tim dudc, V la chu vi va s
la dién tich cta no.

+ Dong i+1(1 =< i =< N) ghi toa do cta dinh da giac.

HUONG DAN GIAI THUAT:



— Tim diém cd tung dd nhd nhit. Diém dd sé la dinh da giac.

- Gia sU ta d3 chon dudc diém PM . Ta tim diém Pi sao cho gdéc hdp bdi
dudng thang PMPi va truc hoanh la nhd nhat va dong thai géc nay phai I6n hon goc
hdp bdi Pm-1Pm va truc hoanh. Piém Pi sé 1a mét dinh cla da giac

CHUONG TRINH MAU:

PROGRAM CHUONG TRINH MAU BAI_7_5;

UsesCRT ;

Const MaxN = 100;

Type Point = Record X,y : Interger; End ;

Var n,i : Integer ;

P : Array[1l..MaxN] of Point ;

L : Array[1..MaxN] of Byte ;

Procedure Nhap ;

Var f: Text;

Begin

Assign (f,'INP.BL5’) ;

Reset (f) ;

ReadIn (f,N) ;

Fori:=1to N do

ReadIn (f,P[i].x,P[i].y);

Close (f);

FillCharCL,SizeOf(L))0);

End ;

Function Goc(P1,P2:Point):Real;

Var dx,dy,ax,ay:Integer;

t:Real;

Begin

dx := p2.x-pljc; ax := Abs(dx);

dy := p2.y-pl.y; ay := Abs(dy);

If (dx =0)and (dy = 0) thent:=0

Else t := dy/(ax+ay);

Ifdx < Othent:= 2-t

Else If dy < 0 then t := 4+t;

Goc = 90*t;

End ;

Var Min.M : Integer;



Minangle.v : Real;

t : Point;
Function Thuchien : Integer;
Begin
Min := 1;
Fori:=2to N do
If P[i].y < P[Min].y then Min :=i;
M := 0; P[N+1] := P[Min]; Minangle := 0.0;
Repeat
M: = M+1; t:=P[M]; P[M] := P[Min] ; P[Min] :=t;
Min := N+1; v := Minangle; Minangle := 360.0;
Fori:= M+1 to N+1 do
If Goc (P[M],P[i]) > v then
If Goc(P[M],P[i]) < Minangle then
Begin
Min :=i;
Minangle : = Goc(P[M],P[Min]);
L[M] :=1i;
End;
Until Min = N+1;
Thuchien := M;
End;
Procedure Xuat;
Var f: Text;
v,s : Real;
Begin
Assign (f,’OUT.BL5");
Rewrite (f) ;
Write (f, Thu chien,”’);
L[M+1] := L[1];
V :=0; P[L[N+1]].x := P[L[1]].x;
PILIN+1]].y := P[L[1]].y;
Fori:=1to Mdo
V 1= V+Sqrt(Sqr(P[L[i]].x-P[L[i+1]].x)+Sqgr(P[L[i]].y-P[L[i+1]1].y));
S:=0;
Fori:=1to Mdo



S :=S + (P[L[i+1]].x-P[L[i]].x)*(P[L[i+1].y+P[L[i1].y)/2;

S := Abs(S);

Writeln (f,V:0:2," ’,S:0:2);

Fori:=1to Mdo

Writeln(f,P[L[i]].x," ’,P[L[i]].y);

Close(f);

End;

BEGIN

Nhap ;

Xuat ;

END.

Bai 6 : Trong mat phang toa dd truc chudn cho N hinh chi nhat cé cac canh
song song Vdi truc toa do. Moi hinh chif nhat dugc xac dinh badi toa d dinh dudi bén
trai va dinh trén bén phai cia nd. Hay tinh dién tich phan mat phang bi pha béi cac
hinh chir nhat trén.

D{r liéu : cho trong file INP.BL6 gébm N + 1 dong

+ Dong 1 : Chra s6 N

+ Dong i+1(1 =< i =< N) ; ghi 4 s6 nguyén x1,y1x2,y2 lan lugt la toa do
dinh dudi bén trdi va dinh trén bén phai cua hinh ch{r nhat i

Cac sb ghi trén cling mét dong cach nhau it nhat moét dau cach.

K&t qua : Thong bdo ra man hinh dién tich phan mat phang bi phu bdi cac
hinh ch{r nhat trén.

HUONG DAN GIAI THUAT

— Goi mang X[1..2N] la mang chla hoanh d6 cac dinh cua N hinh ch{r nhat.

— Goi mang Y[1..2N] la mang chlra tung do cac dinh ctua N hinh ch{r nhat.

— Sap x€p mang X, mang Y theo th( tu tang dan

— Lan lugt xét cac hinh chr nhat con cé toa do dinh trén bén phai la
(xi+1,yi+1) va toa do dinh dugi bén trai la (xi, yi) véi 1 < i < n —1. Néu hinh chit
nhat nay thuéc mot trong cac hinh chir nhat ban dau thi cong thém vao phan dién
tich dang can tim dién tich cua hinh chit nhat con nay.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_7_6;

UsesCRT;

Const MaxN = 100;

Type HCN = Record x1,x2,y1,y2 : Integer; End;

Mang = Array[1..2*MaxN] of Integer,



Var N,i,j,k : Integer;

A : Array [L.MaxN] of HCN;

X,Y : mang;

Procedure Nhap;

Var f : Text;

Begin

Assign (f,'INP.BL6);

Reset (f);

ReadlIn (f,n);

Fori: =to N do

Readin (f, A[i]. xI, A[i].yl, A[i].x2, A[i].y2);
Close(f);

End;

Var

S : LongInt;

Procedure Sort(Var B:Mang);

Var i,j,k : Integer;

Begin

Fori := 2 to 2*N-1 do

For j:*= 2*N down to i do

If B[j] < B[j - 1] then

Begin

k := B[l

Blj] := B[j-11;

B[j-1] := k;

End;

End;

Function KiemTra(il,j1 : Integer) : Boolean;
Begin

KiemTra := True;

Fork :=1to N do

If (A[k].x1 <= X[i1-1]) and (X[i1] <= A[k].x2)
and (A[k].yl <= Y[j1-1]) and (Y[j1] <= A[k].y2) then Exit.
KiemTra := False;

End;

Procedure Xuly;



Begin

Clrscr;

s:=0;

Fori:=1to N do

Begin

X[i*2-1] := A[i].x1;

X[i*2] := A[i].x2;

Y[i*2-1] := A[i] y1;

Y[i*2] := Ali].y2;

End;

Sort(X);

Sort(Y);

Fori:= 2 to 2*N do

Forj:= 2 to 2*N do

If KiemTra (i, j) then

S := 5+ (X[i] = X[i-1]) * (Y[31 - Y[j - 11);

Write (‘Dien tich: ', S);

Readln;

End;

BEGIN

Nhap;

Xuly;

END.

Bai 7 : Cho 2 doan thdng A1B1 va A2B2 véi Ai va Bi c6 toa dd thuc. Hay
ki€m tra xem hai doan thadng c6 cdt nhau hay khéng.

D{r liéu : toa db Ai va Bi dudc nhap tir ban phim.

Két qua: xuat ra man hinh.

Vi DU:

Al (0, 0), B1 (1, 1)

A2, (0, 1), B2 (1, 0)

Két qua

Hai doan thdng cdt nhau

Al (0, 0), B1 (1, 1)

A2 (0,-1), B2 (-1, 0)

KEét qua

Hai doan thdng khéng cét nhau



HUONG DAN GIAI THUAT:

— Kiém tra xem hai dudng thdng A1B1 va A2B2 cd cét nhau khéng.

— Né&u cb thi kiém tra xem giao diém c6 thudc doan thdng A1B1 va A2B2
khong. NEu cé thi chiing cat nhau.

— Trong trudng hop dudng thang A1B1 va A2B2 trung nhau thi kiém tra
xem chuing c6 doan chung hay diém chung khdng, (so sdnh hoanh dd)

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_7_7;

UsesCRT;
Const MaxN = 10;
Type xy = Record X, y : Real; End;

Var n : Integer;

T : Array [1..4] of xy;

Procedure Nhap;

Begin

Clrscr;

Write (‘"Nhap vao toa do Al:');
ReadIn (T[1].x, T[1].y);

Write (‘Nhap vao toa do B1:');
ReadIn (T[2].x, T[2].y);

Write (‘"Nhap vao toa do A2:');
ReadIn (T[3].x, T[3].y);

Write (‘Nhap vao toa do B2 :);
ReadIn (T[4].x, T[4].y);

End;

Var al, a2, bl, b2, c1, c2 : Real;
x1, x2, yl, y2 : Real;

D, Dx, Dy : Real;

Procedure Xuly;

Begin

al :=T[1].y - T[2].y;

bl :=T[2].x - T[1].Xx;

cl := T[1].x*T[2].y - T[2].x* T[1].y;
a2 :=T[3].y - T[4].y;

b2 :=T[4].x - T[3].Xx;

c2 := T[3].x* T[4].y - T[4].x* T[3].y;



D :=al*b2-a2* bi;

Dx :=bl* c2 - b2* c1;

Dy :=cl1* a2 - c2* al;

If D < > 0 then

If (((Dx/D >= T[1].x) and (Dx/D <= T[2]3C))

or ((Dx/D >= T[2].x) and (Dx/D <= T[1].x)))

and (((Dy/D >= T[1].y) and (Dy/D <= T[2].y))

or ((Dy/D >= T[2].y) and (Dy/D <= T[1].y))) then

If ((Dx/D >= T[3].x) and (Dx/D <= T[4].X))

or ((Dx/D >= T[4].x) and (Dx/D <= T[3].x)))

and (((Dy/D >= T[3].y) and (Dy/D <= T[4].y))

or ((Dy/D >= T[4].y) and (Dy/D <= T[3].y))) then

Begin

Writeln ('"Hai doan thang cat nhau ’);

Readln;

Halt;

End;

If (d = 0) and (Dx = 0) and (Dy = 0) then

If ((T[1].x <= T[3].x) and (T[1].x >= T[4].x))

or ((T[1].x <= T[4].x) and (T[1].x >= T[3].x)) then

Begin

Writeln (" Hai doan thang cat nhau );

Readln;

Halt;

End;

Writeln ('"Hai doan thang khong cat nhau’);

ReadlIn;

End;

BEGIN

Nhap;

Xuly;

END.

Bai 8 : Cho trudc hé cac dudng tron bang nhau cé ban kinh R tam la O1,
02,..., On. Hé trén dudc goi la tot néu cac vong tron trén khdong chdng Ién nhau doi
mét (hai dudng tron cé thé tiép xic nhau)

Kiém tra xem hé cé t6t hay khéng ?



D{r liéu: Cho trong file INP.BL8

+ Dong 1: ghi s6 n la s6 lugng cac dudng tron va R

+ n dong ti&p theo mbi dong ghi hai s& nguyén xi va yi la toa do Oi

D{ liéu la cac s6 nguyén. Cac sb ghi trén cung mot dong cach nhau it nhat
mot dau cach.

K&t qua:Xuat ra man hinh

HUONG DAN GIAI THUAT:

- Vi mdi cdp dudng tron, ta kiém tra xem khoang cach gilta 2 tdm cé 16n
han 2 1an ban kinh hay khoéng.

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_7_8;

UsesCRT,;

Var n : Byte;

r,i,j : Integer;

C : Array[1..2,1..100] of Integer;

Procedure Nhap;

Var f : Text;

Begin

Assign (f, 'INP.BL8");

Reset (f);

ReadIn (f, n, r);

FillChar (C, SizeOf (C), 0);

Fori:=to ndo

Readln (f, C[1, i], C[2, i]);

Close (f);

End;

Function KiemTra : Boolean;

Begin

Clrscr;

KiemTra := False;

If Sqr(C[1,i] - C[2,i]) + Sqr(C[1,j] - C[2,j])<4*r*r then Exit;

KiemTra := True;

End;

BEGIN

Nhap;

If KiemTra then Writein ('"He duong tron tot’)



Else WriteIn("He duong tron khong tot’);

Readln

END.

Bai 9 : Cho da gidc khoéng tu cat A1A2 ... AN véi cac dinh Ai(xi,yi) nguyén.
Véi diém A(xA,yA) cho trudc, hdy xac dinh xem A c¢6 nam trong da gidc da cho hay
khong (Trudng hdp A ndm trén canh da gidc xem nhu A nam trong da giac).

D{r liéu : cho trong file INP.BL9

+ Dong dau la s6 N (s6 lugng dinh cua da giac)

+ N dong sau moi dong chira hai s6 nguyén xi va yi 1a toa do Ai

+ Dong N + 2 ghi hai s6 XA va YA

D{ liéu la cac s6 nguyén.

HUONG DAN GIAI THUAT:

— Kiém tra xem di€ém A cé trung vdi dinh da giac.

— Kiém tra xem di€ém A cb thudc canh da gic.

— Tim giao di€ém, néu cd, cla tia Ax (Ax // Ox va Ax hudng theo phin duong
truc hoanh) véi cac canh da gidc. Trudng hgp tia Ax chifa phan doan thdng canh da
gidc ta xem nhu tia Ax cd 1 diém chung vdi canh nay.

— Dém sb giao di€m, néu la s 1é thi diém A thubc da giac

CHUONG TRINH MAU:

PROGRAM CHUONG_TRINH_MAU_BAI_7_9;

UsesCRT;

Const MaxN = 10;

Typexy = Record x,y : Real; End;

Var n : Byte;

A : Array [l..MaxN+2] of xy;

B : Array[1..2*MaxN] of xy; i,j : Integer;

al, bl, c1, a2, b2, c2, x1, x2, y1, y2 : Real;

D, Dx, Dy : Real;

k, dem, dem1l : Integer;

Procedure Nhap;

Var f: Text;

Begin

Assign (f,'INP.BL9’);

Reset(f);

ReadIn (f,N);

FiliChar (A, SizeOf (A), 0);



Fill Char (B, SizeOf (B), 0);

Fori:=1to Ndo

ReadlIn (f, A[i].x, A[i].y);

Readin (f, A[N + 2].x, A[N + 2].y);

A[N+1] := A[1];

Close(f);

Clrscr;

End;

Function KiemTraDinh : Boolean;

Begin

KiemTraDinh := True;

Fori:=1to N do

If (A[i].x = A[N+2].x) and (A[i].y=A[N+2].y) then Exit;

KiemTraDinh := False;

End;

Function KiemTraCanh : Boolean;

Begin

KiemTniCanh := True;

Fori:=1to N do

If A[n+2].x*(ALil.y-Ali+1].y)+A[N+2].y*(A[i+1].x™A[i].x)+A[i].x*A[i+1].y-
A[i].y*A[i+1].x=0 then Exit;

KiemTraCanh := False;

End;

Procedure Ghi (x, y : Heal);

Begin

For k := 1 to dem do

If (B[k].x = x) and (B[k].y = y) then Exit;

Inc (dem);
B[dem].x := Xx;
B[dem].y :=vy;
End;

Function KiemTra : Boolean;
Begin

KiemTra := True;

If KiemTraDinh then Exit;

If KiemTraCanh then Exit;



dem := 0; deml := 0;

Fori:= 1 to N do Begin

al := A[il.y - A[i + 11.y;

bl :=A[i + 1].x — A[i].x;

cl := Afi]l.x* A[i + 1].y — A[i]l.y* A[i + 1].x;
a2 :=0;

b2 :=1;

c2 :=— A(N + 2).y;

If Ali]l.y > A[i + 1].y then
Begin

vyl :=A[i + 1].y; y2 := Alil.y;
End

Begin

y2 :=Ali + 1].y;

yl := A[i]l.y;

End;

If A[i].x > A[i + 1].x then
Begin

x1 :=A[i + 1].x;

x2 1= Ali].x;

End

Else

Begin

x2 = A[i + 1].x; x1 := A[i].x;
End;

D:=al*b2-a2* bi;

Dx :=bl* c2 - b2* c1;

Dy := cl1* a2 — c2* al;

If D < > 0 then

If (Dx/D >= A[N + 2].x) and

(Dx/D >= x1) and (Dx/D <= x2) and

(Dy/D >=y1) and (Dy/D <= y2) then

Ghi (Dx/D, Dy/D);

If ((A[N+2].x <= A[i].x) or (A[N+2].x <= A[i+1].x))
and (A[N+2].y = A[i]l.y) and (A[N+2].y = A[i+1].y) then
Inc(Dem1);



End;

If Odd(dem+dem1) then Exit;

KiemTra := False;

End;

BEGIN

Nhap;

If KiemTra then

Write (‘Diem A(’, A[N + 2].x : 0 : 2,”,’, AN + 2].y : 0 : 2,”) nam trong da
giac’)

Else

Write ('‘Diem A(', A[N + 2].x : 0 : 2,°,', AIN + 2].y : 0 : 2,”) khong nam
trong da giac’);

Readln;

END.

Bai 10 : Cho mo6t bang hinh ch{r nhat cé m dong va n cdt cac 6 vudng (kich
thudc x) va m,n<20. Mdi 6 vuéng cé mot trong 4 mau xanh, dd, tim, vang. Hai 6
dudc goi la lién ké nhau ndi ti€p n€u ching c6 chung moét canh cung mau. Hai 6
dudc goi la lién ké nhau néu chung lién ké nhau truc ti€p hay lién ké nhau véi mot
0 trung gian. Hinh la mot tdp hdp cac 6 cung mau lién ké nhau sao cho vdi moi 6
cung mau khéng thudc hinh thi khdng thé lién k& v4i mét 6 ndo trong hinh. Dién
tich ctia hinh 1a s8 lugng 6 thudc hinh. Hai hinh (c6 thé mau khéc nhau) dudc goi la
bung nhau néu ching dat trung khit Ién nhau (sau moét sé phép tinh tién hay quay
90 d0. Tat ca cac hinh bung nhau tao thanh mot nhdm hinh. Cho m, n va mé6t bang
ch nhat nhu trén, hay lap trinh giai bai toan:

Cau 1 : Tim s6 lugng cac hinh cé trong bang. Hién bang thong tin gobm m
dong, n cot cac s6 nguyén duong ma 0 thudc hinh i sé cé gia tri i.

Cau 2 : C6 bao nhiéu nhém hinh thudc bang. Hién bang thong tin gébm rn
dong, n cot cac s6 nguyén duong ma 6 thudc nhdm hinh i sé cé gia tri i.

D{r liéu : cho trong file INP.BLO cé dang

+ Dong 1 c6 haisd mvan

+DOngi+ 1 (1 =<i=<m)coé mdtchudin ky tu chlra cac ky tu X (chi mau
xanh), D (chi mau do), T (chi mau tim), V (chi mau vang).

KEt qua : xuat ra file OUT.BLO c6 dang

+ Dong dau tién chira s6 lugng hinh tim dudc.

+ m dong ti€p theo hién bang thong tin vé cac hinh tim dudc:

Mdi dong chlfa n sé theo quy céch 4 cot cho mot s6.



+ Dong m + 2 ch(a s6 lugng nhém hinh

+ m dong tiép theo hién bang thong tin vé cac nhém hinh tim dugc moi
dong chla n s6 theo quy cach 4 c6t cho mot sé.

+ DONng cudi cung ghi dién tich cac hinh tim dugc theo th( tu trong céau 1

HUONG DAN GIAI THUAT:

— V&i moi 6 (i, j) chua dudc danh dau, ta loang ra bén 6 xung quanh néu
ching chua dugc danh dau va cé cung mau vai 0 (i, j). CU tiép tuc cho dén khi
khong thuc hién dugc nira, ta sé cé dudc mot hinh.

— V@i hai hinh cé cung kich thudc (chiéu dai va chiéu réng), ta xét xem
ching cé giébng nhau hay khong (sau khi tinh tién vé cung moét vi tri hay sau mot s6
phép quay vdi géc quay 90°)

CHUONG TRINH MAU:

PROGRAM CHUONG _TRINH_MAU_BAI_7_10;

Uses Crt;

Const Max = 20;

Di : array [1..4] of Integer = (— 1, 0, 1, 0);

Dj : array [1..4] of Integer = (0, 1, 0, — 1);

Var

A, B, S, T:array [1..Max, 1.. Max] of Byte;

Li, Lj : array [1..Max* 10] of Byte;

Ni, Nj : array [1..Max* 10] of Byte;

D : array [1..Max*10] of Byte;

G : array [1..Max*10] of set of Byte;

X :array [1..Max*10] of Byte;

n, m : Byte;

c, z : Integer;

f1, f2 : String;

Procedure Chuanbi;

Begin

Clrscr,

fl := 'INP.BLO’;

f2 := 'OUT.BLO’;

c:=0;

z:=0;

Fillchar (B, SizeOf(B), 0);

Fillchar (Li, SizeOf(Li), 0);



Fillchar (Lj, SizeOf(Lj), 0);
Fillchar (Ni, SizeOf(Ni), $FF);
Fillchar (Nj, SizeOf(Nj), $FF);
Fillchar (D, SizeOf(D), 0);
Fillchar (X, SizeOf(X), 0);
End;

Procedure Nhap;

Var f: Text;

i, j : Byte; t: Char;

Begin

Assign (f, F1);

Reset (f);

ReadIn (f, m, n);
Fori:=1tomdo

Begin

Forj:=1tondo

Begin

Repeat

Read(f, t);

Until t <> #32;

Case t of
XAl 3]
‘DAL ] =
TV A, j] -
VAL §]
End;

End;
ReadIn(f);
End;
Close(f);
End;
Procedure Loang(i, j : Byte);
Var k : Byte;

Il
A W R

Begin
B[i, j] := ¢;
Inc(D[c]);



If i < Ni[c] then Ni[c] :=1i;

If i > Li[e] then Li[e] :=i;

If j < Nj[c] then Nj[c] :=j;
If j > Lj[c] then Lj[c] :=j;
Fork :=1to 4 do

If (i + Di[k] > 0) and (j + Dj[k] > 0) then
If (B [i + Di[k], j + Dj[k]] = 0) and
(A[i + Di[k], j -f Dj[k]] = A[i, j1) then
Loang (i + Di[k], j + Dj[k]);
End;

Procedure Caul;

Var i, j : Byte;

f: Text;

Begin

Fori:=1tomdo
Forj:=1tondo

If B[i, j] = 0 then

Begin Inc (c);

Loang (i, j);

End,

Assign (f,f2);

Rewrite (f);

Writeln (f,c);
Fori:=1tomdo

Begin

Forj:=1tondo

Write (f, B[i, j] : 4);
Writeln(f);

End;

Close(f);

End;

Procedure Thu(k, h : Integer);
Vari, j, q : Byte;

mk, mh, nk, nh : Byte;
Function OK : boolean;

Vari, j : Byte;



Begin

Fori:= 1 to mk do

For j := 1 to nk do If (All, j] Xor S[i, j]> > 0 then Begin
OK : false;

Exit;

End;

OK:= true;

End;

Procedure Quay;

Var i, j, y : Byte;

Begin

Fillchar (T, SizeOf (T), 0);

Fori:= 1 to mh do

Forj:=1to nhdo

If STi, j] > 0 then

Tnh-j+1,i]:=1

S:=T,

y := mh;

mh := nh;

nh :=vy;

End;

Begin

If D[k] < > D[h] then exit;

Fillchar (A, SizeOf(A), 0);

Fillchar (S, SizeOf(S), 0);

For i := Ni[k] to Li[k] do

For j := Nj[k] to Lj[k] do

If B[i, j] = kthen A[i - Ni[k] + 1, j - Nj[k] + 17 ;
For i := Ni[h] to Li[h] do

For j := Nj[h] to Lj[h] do

If B[i, j] = h then S[i - Nifh] + 1, j - Nj[h] + 1] :=1;
mk := Li[k] - Ni[k] + 1;

nk := Lj[k] - Nj[k] + 1;

mh := Li[h] - Ni[h] + 1;

nh := Lj[h] - Nj[h] + 1;

If (mk = mh) and (nk = nh) and OK then



Begin

G[z] := G[z] + [h];
X[h] := z;

Exit;

End;
Forg:=1to 3 do

Begin

Quay,

If (mk = mh) and (nk = nh) and OK then
Begin

G[z] := G[z] + [h];

X[h] := z;

Exit;

End;

End;

End;

Procedure Cau2;

Var k, h, i, j : Integer;
f: Text;

Begin

For k :=1toc— 1 do
If X[k] = 0O then

Begin
Inc(z);

X[k] := z;
G[z] := [K];

Forh:=k + 1tocdo
If X[h] = 0 then
Thu(k, h);

End;

If X[h] = 0 then
Begin

Inc(z);

X[c] := z;

G[z] := [c];

End;



Assign(f, f2);
Append(f);
Writeln(f, z);
Fori:=1tomdo
Begin
Forj:=1tondo
Write (f, X[B[i, j11 : 4);
Writeln(f);

End;

Fork :=1to cdo
Writeln(f,D[k]);
Close(f);

End;

BEGIN

Chuanbi;

Nhap;

Caul;

Cauz;

END.

CHUONG 3 CAC PE THI TIN HOC QUOC TE
§1. PE THI TIN HOC QUOC TE LAN V

(N&m 1993)

Bai 1 : NECKLACE

Cho n chudi hat (n =< 180) . Trong chudi c6 moét s6 hat mau dd, mét sé hat
khdc mau xanh, nhitng hat con lai mau trdng. Cac hat trong chudi dugc sdp xé&p
mot cdch ngdu nhién. Cac hat dugc biéu dién béng xau cac ki tu' b va r, trong dé b
ki hiéu mau xanh, con r — mau d6, vay xau d6é cé dang nhu sau
brbrrrbbbrrrbrrbbrbbbrrrb. Gid st ban cdt chudi hat, trai thdng ra va sau d6 chon
cac hat cung mau tir mot dadu cho dén khi gap hat mau khac va ciling lam tuong tu
nhu vdy & dau kia (mau cda hat dau tién & phia 8y cé thé khéng cuing mau vdi cac
hat d& dugc chon trudc dé & dau kia). H3y xac dinh diém ndi can phai cit chudi hat
sao cho s6 lugng cac hat dudc chon la nhiéu nhat.

Viét chuong trinh dé thuc hién:

1) Poc mdt hinh dung tir file dif liéu NECKLACE.DAT, mbi dong & mdt hinh
trang. Ghi d{r liéu dé ra file NECKLACE.SOL.



2) VGi mdi hinh trang hdy xac dinh s6 16n nhat M cla s6 hat dudc chon
tuang (’ng vai cach cat (Vi du : 8 between 9 and 10).

3) Ghi ra file NECKLACE.SOL s& M va diém cat (Vi du : 8 between 9 and 10).
Cac két qua cua cac hinh trang khac nhau phai dugc cach nhau bdi mét ban ghi
trang.

Bai 2 : COMPANY

MOt s6 hang nao dé cé mot s6 cd phan 8 mét s6 hang khac. Vi du hang Ford
chiém 12 % c6 phan cla hdng Mazda. Ta ndi rdng hdng A kiém soat hang B, néu it
nhat mot trong cac diéu kién sau dudc thoa man:

a)A=1B

b) A chiém nhiéu hon 50% cé phan cla B hodc A kiém soat cac hang C(1),
C(2), ..., C(k) sao cho C(i) chi€ém x(i) % cé phan va x(1) +...+ x(k) > 50.

Bai toan, phai giai la nhu sau:

Cho mdt danh séach bd ba (i, j, p) v6i nghia |a hadng i chiém p % cd phén cua
hang j. Hay tim t&t ca céc cdp (k, s) sao cho hdng k kiém soat hang s.

Viét chuadng trinh thuc hién:

1) Doc tu file COMPANY.DAT chlra danh sach cac b ba (i, j, p) can phai xét
v@i tirng trudng hap (i, j, p la s6 nguyén duadng). Cac trudng hgp khac nhau dugc
cach nhau bdi mét ban ghi trang.

2) Tim t&t ca céc cdp (h, s) sao cho hang h kiém soat hang s.

3) Ghi ra file COMP ANY.SOL tit ca cac cap (h, 8) tim dudc. Cac cap (h, s)
phai dudc ghi thanh cac ban ghi lién ti€p va theo th( tu tang dan cua h. Cac két
qua vdi trudng hdp khac nhau phai dugc cadch nhau bang mot bang ghi tréng.

Bai 3 : RECTANGLE

N hinh chit nhat mau khac nhau dugc x€p chdng Ién mot t& gidy tréng. Kich
thudc td gidy do la : a cm chiéu rong va b cm chiéu dai. Cac hinh chir nhat dugc dat
sao cho cac canh cta n6 song song vdi cac Ié cua td gidy, tat ca cac hinh chir nhat
déu nam bén trong td gidy va cac hinh khac nhau cta cac mau khac nhau sé dudc
nhin thdy. Hai mién cung mau dugc xem nhu la mét phan cia mot hinh néu nhu
chidng cé it nhadt mét diém chung; ngudc lai ching dudc xét nhu Ia cac hinh khac
nhau. Yéu cau tinh dién tich ctia mdi hinh. Céc gia tri a, b déu 1a nhitng s6 nguyén
duong khong 16n han 30.

Hé toa d6 dung cd tdm la diém & gilta t& gidy va cac truc song song Vvdi [é
cua td giay.

Cac tap dir liéu khac nhau dudc ghi & file dir liéu RECTANG.DAT:



+ a, b, N dugc ghi 8 dong dau tién cua file dit liéu va dudc cach nhau bang
dau cach.

+ M&i dong trong nhdm N dong tiép theo : Toa do dinh trai dudi, phai trén
ctia hinh ch{r nhat va mau cua hinh chit nhat (dugc bi€u hién bang mdt s8 nguyén
duong trong khoang tir 1 dén 64). Mau tréng dudc biéu dién b&ng sb 1.

Thi tu cac ban ghi la tudng Ung véi th tu da dudc sur dung khi dat cac hinh
chr nhat |én trén t& gidy. Cac tap dir liéu khac nhau dudc cach nhau bdi mot ban
ghi tréng.

Viét chuadng trinh thuc hién:

1) Doc tap dif liéu tur file RECTANG.DAT.

2) Tinh dién tich mdi hinh.

3) Ghi ra file ASCII c6 tén RECTANG.SOL mau va dién tich cta mdi hinh
(xem vi du dugi day) cac ban ghi dugc sap x€p theo thr tu tang dan cua mau. Cac
két qua Ung vai cac tap dir liéu khac nhau phai cach nhau bdi mot ban ghi trang.

Bai 4

Ban la ngudi doat gidi trong mot cudc thi do Hang hang khdng CANADA td
chirc. Giai thudng la mot chuyén du lich khéng méat tién vong quanh Canada bang
may bay cua hang. Hanh trinh chi dugc di tUr Tay sang Béng cho dén khi gap thanh
ph6 & phia BDong nhat roi quay tra lai theo hudng tir Dong sang Tay cho dén khi gap
lai thanh phd xudt phat. Khong dugc tham moét thanh phé nao qua mot Ian ngoai
trir thanh phd xuat phat ma ban phai tham dung hai Ian (mo6t lIan khi xuat phat va
mot lan khi két thudc hanh trinh). Ban khong dugdc sif dung may bay cua hang khac
hay bat clf phuong tién giao thong nao khac.

Bai toan phai gidi la : Cho mot danh sach cac thanh phé va moét danh sach
cac tuyén bay truc ti€p gilra hai thanh phd. Hay vach ra hanh trinh thda man cac
diéu kién néu trén va cho phép ban tham dudc cang nhiéu thanh phd cang toét.

D{r liéu : cho trong file ITIN.DAT

+ DOng dau : chla s6 N la s6 lugng thanh ph6 va V la s6 lugng cac tuyén
bay truc tiép.

+ Mbi dong trong N dong tiép theo : Tén thanh phd. Tén thanh phd dugc sép
theo th(r tu tir Tay sang BDong nghia la thanh pho th i sé la thanh ph6 phia BDong
cua thanh phd j khi va chi khi i > j khong cé hai thanh ph6 nao cling & trén moét
kinh tuy&n). Tén clia mdi thanh phé 1& mot xau nhidu nhat 1a 15 ki tu, moi ki tu 13
chir s6 hoac chir cai La tinh, vi du : AGR34 hoac BEL4.

+ Mdi dong trong V dong tiép theo : tén cua hai thanh phd cé trong danh

sach tén cac thanh phd, tén hai thanh phé dé cach nhau bdng mot ddu céch. Néu



cap CITY1 CITY2 xuat hién 8 mot dong nao dé thi cé nghia 1 h ton tai tuyén bay
truc ti€p tur CITY1 dén CITY2 va dong thdi cung cb tuyén bay truc ti€p tu CITY2 dén
CITY1.

+ Mi cdp dif liéu khac nhau dudc ghi cdch nhau bdng mot ban ghi tréng

K&t qua : ghi ra file ITIN.SOL theo quy dinh.

+ Dong dau la s6 lugng cac thanh pho trong tap dir liéu vao.

+ Dong 2 la s6 lugng M cac thanh ph6 khac nhau ma hanh trinh di qua.

+ M + 1 dong tiép theo mdi dong ghi tén mdt thanh phé theo ding trinh tu
di cua hanh trinh.

Né€u két qua la vd nghiém thi trong file két qua chi ghi 2 dong:

+ Dong dau la s6 lugng cac thanh pho trong tap dit liéu vao.

+ Dong 2 ghi thong bao "NO SOLUTION”

+ Moi tap dif liéu khac nhau dudgc ghi cdch nhau bdng mot ban ghi tréng.
§2. PE THI TIN HOC QUOC TE LAN VI

(NSm 1994)

Bai 1 : TRIANGLE

Hinh 1 la mot bang tam gidc cac s6 nguyén khong am. Hay viét chuong trinh
dé tinh téng I8n nhat cac s6 trén dudng di tor dinh tam gidc va két thic tai mot
diém nao dd & ddy tam giac.

+ M&i nudc di ta dugc quyén di thdng xudng bén trai hay bén phai cta sd db.

+ SO hang trong tam giac I6n hon 1 va < 100 + Cac s6 trong tam giac déu
la s6 nguyén khdéng am va nhé hon 100.

D{r liéu: cho trong file INPUT.TXT

+ Dong dau ghi s6 lugng cac dong trong tam giac (N)

+ Dong i+1(1 =< i =< N) ghi i s6

Vidu :

5

7

38

810

2744

45265

K&t qua: Xuét ra file OUTPUT.TXT téng I8n nhat tim dudc

Bai 2: CASTLE

Hinh 1 bidu dién ban d& mét 1au dai ( Mii tén chi blc tudng can loai bd)

Hay viét phuong trinh tinh:



1) Lau dai cé bao nhiéu phong.

2) Phong I6n nhat c6 dién tich bao nhiéu.

3) Blrc tudng nao can loai bé d&€ phong cang rdng cang tét.

Lau dai dudc chia thanh mxn(m =< 50,n =< 50) modul vudng. Mdi modul
vubng co tu 0 dén 4 buc tudng.

INPUT DATA

Ban d6 dugc luu trir trong file INPUT.TXT & dang cac s6 cho méi modul

— File bat dau tur s6 lugng cac modul theo hudng Bac — Nam va s6 lugng
cac modul theo huéng Dong — Tay.

— Trong céac dong tiép theo, mdi modul dugc mo ta bdi mot s6 p(0 =< p =<
15) . S8 dé la téng cua : 1 (= tudng phia Tay), 2 (= tudng phia Bac), 4 (= tudng
phia Bong), 8 (= tudng phia Nam).

— Cac blc tudng & bén trong dudc xac dinh 2 lan. Vi du : blc tudng phia
Nam trong modul 1, 1 dong thdgi la blc tudng phia Bac trong modul 2, 1. Cho biét
lau dai co it nhat 2 phong.

- OUTPUT DATA

Trong file ra OUTPUT.TXT viét ra 3 dong:

+ Dong th nhat viét s6 lugng phong, ti€p theo la dién tich cua phong Ién
nhat (tinh theo s6 modul) va blc tudng can loai bé (trudc tién la hang, sau dé la
cOt cua modul cé tudng dd) va hudng cua blc tudng céan loai bd. (Chi can chi ra
mot I3i giai).

Hinh 1 biéu dién mot hinh vuéng. Mbi dong, mdi cot va hai dudng chéo co
thé doc thanh mot s& nguyén t8 cd 5 chil s6. Cac dong doc tir trdi sang phai. Cac
cOt doc tU trén xudng dudi. Ca hai dudng chéo dugc doc tU trai sang phai. S dung
dir liéu trong file INPUT.TXT d€ viét chudng trinh xdy dung cac hinh vudng nhu vay:

+ Cac s6 nguyén t6 phai cé cung tong cac chir s6 (11 trong vi du)

+ Chir s6 & dinh trai trén cua hinh vuéng dudc xéc dinh trudc (1 trong vi du).

+ MOt s6 nguyén t6 cé thé dudc st dung nhiéu lan trong mot hinh vudng.

+ NEu cd nhiéu nghiém thi tat ca cac nghiém do phai dugc chi ra.

+ S8 nguyén t6 co 5 chit s6 khdong dugdc bat dau bang chd sé 0.

INPUT DATA

Chuang trinh doc di liéu tir file INPUT.TXT : trudc tién la tdng cac chir s6
cua sO nguyén t0, ti€p theo la chir s6 & gdc trén bén trai.

OUTPUT DATA

Trong file OUTPUT.TXT ghi 5 dong cho mbi nghiém tim dugc. Mdi dong la

mot s6 nguyén té cd 5 chit so.



Bai 4. CLOCK

C6 9 chiéc ddng hd dat trong mét mang 3*3. Muc tiéu la bién ddi tat ca cac
déng ho vé vi tri 12 gid. Co 9 cach bién ddi khac nhau cac vi tri cha cdc ddng hd.
M&i cach goi I& mdt bién ddi dudc dénh s6 tir 1 dén 9. MAi phép bién déi lam quay
tat ca cac dong ho (trong phan dudc danh dau trong hinh) mot goc 90 db theo
chiéu kim dong ho.

D{r liéu : trong file INPUT.TXT

(quy udc 0=12 gid, 1 = 3 gid, 2 = 6 gid, 3 = 9 gid). Vi du:

330

222

212

K&t qua : ghi ra file OUTPUT.TXT mét ddy ngdn nh&t cac bién ddi (cac sd)
lam quay tat ca cac kim déng ho vé vi tri 12 gid. Chi can moét nghiém.

Bai 5 : BUS LINE

Mot ngudi ding 8 mot bén xe buyt tir 12 gid va & dé tur 12 gid 00 dén 12 gid
59. Bé&n xe nay dung cho mdt s6 tuyén. Ngudi dé ghi lai cac thdi di€ém dén cla céc
xe. Cac xe thudc cung mot tuyén dén bén moét cach déu dan (cung khoang thdi gian
gilta hai xe lién ti€p) trong sudt khoang thdgi gian tu 12 gid 00 dén 12 gid 59. Cac
thdi diém dugc tinh béng sd phdt nguyén tir 0 dén 59. Cac xe thudc mdi tuyén dirng
G bén it nhat 2 lan. SO tuyén xe khong qua 17. Cac xe thubc cac tuyén khac nhau
cd thé dén cung mot IGc. Mot s8 tuyén xe cod thé cd cung thdi di€m dén ban dau va
khoang thgi gian gilra hai xe lién ti€p cung tuyén. Néu hai tuyén xe cd cung thdi
diém dén ban dau va khoang thdi gian gilra hai xe lién ti€p clng tuyén thi ching la
khac nhau va cling phai xudt hién nhu nhau. Can c vao ban ghi nhan cac thdi diém
dén cla cac xe, hay tim mot sb it nhat tuyén xe da durng lai bén phu hgp dung vai
ban ghi nhan nay. V&i mbi tuyén xe, hdy thong bdo thdi diém dén dau tién va thdi
khoang gilra hai lan dén lién tiép.

D{r liéu vao dugc cho bdi file INPUT.TXT trong d6 dong thr nhat ghi s6 N(N
=< 300) biéu thi bao nhiéu [an xe dé&n dugc ghi nhan, dong th hai ghi cac thdi
diém xe dén theo th( tu tdng dan. Vi du:

0035131313 152126262729 37 39 394551525253

D{r liéu ra ghi vao file OUTPUT.TXT mdi tuyén xe moét dong gom hai sb, sb
th(r nhét 1a thdi diém dén dau tién va sb th hai 1a thdi khoang gilra hai lan dén lién
tiép.

V@i vi du trén cua file INPUT.TXT, file OUTPUT.TXT sé la

013



013

312

58

Bai 6 : SECTOR

M6t hinh tron dugc chia thanh N hinh quat. N =< 6 . Gid s trén mdi hinh
quat ta ghi mot s6 nguyén dudng nao dé. Khi dé ta co thé tao lap mot s6 s6 nguyén
ducdng bdng céch cdng cac s6 ghi trén mot s6 (>= 1) cac hinh quat k& nhau lién
ti€p. Cho trudc hai s6 nguyén dudng M va K déu khdéng qua 20, hdy ghi vao moi
hinh quat mdt s6 nguyén >= K sao cho tir cac s6 cd thé tao Iap dudc nhu trén, ta
cd thé trich ra moét day nhiéu nhit cac s& nguyén lién tiép bat dau tir s6 M.

D{ liéu : cho trong file INPUT.TXT gbm 3 dong:

+ Dong th&r nhat ghi s6 N.

+ Dong thi hai ghi s6 M.

+ Dong th ba ghi s6 K.

K&t qua : ghi ra file OUTPUT.TXT trong dé dong th& nhéat 1a s I thé hién day
sG nguyeén lién ti€p dai nhat tao 1ap tU M tdi I. TUr dong th& hai, mdi dong & mot
cach ghi khac nhau néu chung khong nhan dudc tU nhau nhd hoan vi vong tron.
MGi cach sdp x&p bat dau tur s6 nho nhat.

§3. PE THI TIN HOC QUOC TE LAN VII

(N&m 1995)

Bai 1 : PACK

Cho 4 hinh ch{ nhat. Tim hinh chit nhat (mdi) nhé nhat ma ta cd thé dat 4
hinh ch{r nhat da cho vao trong dé sao cho cac hinh chitr nhat nay khong de Ién
nhau.

Hinh ch{r nhat nho nhat la hinh ch{f nhat cé dién tich nho nhat.

C1 4 hinh chir nhat d6 phai cé cac canh song song vdi canh cta hinh chir
nhat chlra ching.

Hinh trén la sau cach x€p co ban cua 4 hinh chir nhat. Chi c6 6 cach co ban
nay vi mét cach bat ki khac cé thé nhéan dudc tlr 1 trong 6 cach nay bang cach quay
hay I8y doi x(rng.

Hay chi ra moi hinh ch{r nhat nhd nhat thoa man dé bai.

D liéu : file INPUT.TXT gom 4 dong. Moi dong mo tad mdt hinh chir nhat
bdng 2 s6 nguyén duong la d6 dai cac canh clta hinh chit nhat (d6 dai nay tur 1 dén
50).

Két qua : file OUTPUT.TXT : SO dong cua file nhiéu han 1 so vdi sO I3 giai.
Dong th& nhat chra 1 s6 nguyén duy nhat la dién tich cia hinh chir nhat nho nhat.



MOi dong tiép theo 13 1 18i gidi, md ta bdi 2 s6 nguyén pva g, p =< q, la d6 dai cua
2 canh hinh ch{tr nhat can tim. Nhirng dong nay phai xép theo th( tu tang dan cua p
va phai khac nhau déi mot.

Bai 2 : SHOP

Trong mot clra hang, mdi loai hang cé mot gid. Vi du gid moét bong hoa 1a 2
déng va gid mot cdi binh 1a 5 ddng. P& thu hut nhiéu khach hang, clra hang dé ra
mot sO cach ban dac biét.

MOt cach ban dac biét lién quan dén viéc ban mot hay mot s6 mat hang vdi
gia chung dudgc giam.

Vi Du : 3 bong hoa ban v@i gia 5 dong thay vi 6 dong.

2 cai binh va 1 bong hoa ban vdéi gia 10 déng thay vi 12 doéng.

Vi€t chudng trinh tinh gia ma mot khach hang phai tra cho mot nhu cau mua
hang dé€ tdn dung mdt cach t8i uu cadc cach ban déc biét, nghia 1& phai tra it nhat.

Vi du : V@i cac gid va cac cach ban déc biét néu trén, gid thdp nhit dé€ mua
3 béng hoa va 2 cai binh la 14 dong; 2 binh va 1 hoa la 10 dong; 2 hoa vdi gia
thudng la 4 dong.

D{r liéu : cho trong 2 file INPUT.TXT va OFFER.TXT

File th’ nhat mo td nhu cau mua. File th( hai mo6 ta cac cach ban dac biét.
Trong ca hai file, chi cd cac s6 nguyén duang.

File INPUT.TXT gobm b+1 dong:

+ Dong dau chlra s6 b la s6 loai hang can mua (0 < b < 5)

+ MOi dong trong b dong tiép theo ghi 3 s6 ¢, k, p. Gia tri C 1a ma cua loai
hang. (1 =< C =< 999) . Gia tri k la s6 dan vi hang can mua v8i ma C (1 =< k =<
5) . Gia tri p la gia binh thudng cua moét don vi hang vdima C (1 =< p =< 999) .

Chu y : Trong mot yéu cau cé khong qua 5 * 5 = 25 dan vi hang.

File OFFER.TXT gobm s + 1 dong:

+ Dong dau chlra so s la s6 cach ban dac biét (0 =< s =< 99)

+ M&i dong trong s dong ti€p theo mé tad mot cach ban ddc biét.

S6 dau tién n cua mbi dong nhu vay la s6 loai hang trong cach ban dac biét
tugng U'ng v@i dong do (1 < n < 5) ; n cap so tiép theo (c, k) trong dé c la ma loai
hang, k la s6 don vi hang dé (1 =< k =< 5; 1 =< ¢c =< 999). SO p cudi cung trong
dong la giad da dugc giam trong 16 hang nay. Gid dd dudc gidam nho hon tdng cac gié
binh thudng.

Cac sb ghi trén cung moét dong ghi cach nhau it nhat mot dau cach.

KEt qua : xudt ra file OUTPUT.TXT : chi phi thdp nhat phai tra cho nhu cau

mua trong file vao.



Vi DU:

INPUT.TXTOFFER.TXT

Bai 3 LGame

C&c tro chai chif 1a phd bién & nha va trén TV. Trong mot cach chgi, mdi chit
cd mdt gid tri, va ban tdp hop cac chit cai dé 1ap thanh mdt hay nhiéu tir cho gia tri
(diém) cao nhét co thé dudc. Mdc du ban da tim dugc mdt cach tao 1ap tir nao do,
ban van phai thir moi t&r ma ban biét, thinh thoang phai soat I6i chinh td va sau dé
tinh gid tri (di€m). RS rang diéu dd cé thé lam moét cach chinh xdc hon nhd may
tinh

Cho cac gia tri trong hinh trén, mot danh sach cac tu ti€éng Anh va mét day
cac chir cai dé tao 1ap cac tlr, hdy tim cac tir hay céc cdp tir véi gid tri cao nhét cd
thé 1ap dudgc.

INPUT DATA : File INPUT.TXT gbm mot dong chra mot xau géom cac chir cai
thudng (tor V dén V) : day cac chi cai dé tao Iap cac tir. Xau nay gdm it nhat 3 va
nhiéu nhat 7 chr cdi theo th( tu bat ki.

File ‘tlr di€n” WORDS.TXT gdbm nhiéu nh&t 40000 dong. Cudi file 1a mét dong
véi mot ddu chdm duy nhat. M&i mét trong cic dong khac chra mot xadu gom it
nhat 3 va nhiéu nhat 7 ch{r cai thudng. File WORDS.TXT khong chlra cac tu trung
|ap. Cac tu trong file dugc sap x€p theo van a, b, c.

OUTPUT DATA : File OUTPUT.TXT, chuong trinh ban phai ghi gia tri cao nhat,
va trén moi dong tiép theo, moi tir hay cdp tU thudc file WORDS.TXT cé gid tri dé.
Dung cac gia tri cia ch{r trong hinh da cho.

Khi mét t6 hgp cua hai tir cd thé dudc tao 1ap v38i xau da cho, cac tir phai
dugc ghi trén cing mot dong va cach nhau bdi dau tréng. S6 1an xuat hién ctia moi
ch cai trong dong ra khong vugt qua sb lan xuat hién ch{r cai dé trong dong vao.
MOi cdp tir cé thé 1a hai tir nhu nhau.

Bai 4 : RACE

Hinh dudi cho vi du vé mo6t ban d6 dung cho moét cudc dao phd. Ban thay
mot s6 dinh danh s6 tir 0 dén N va mot s6 mii tén ndi ching.

Pinh 0 1a& dinh xudt phat, vh dinh N 1a dinh két thic. Cac mdi tén biéu thi cac
phé mot chiéu. Ngudi tham gia cudc dao di tir dinh nay dén dinh kia theo cac pho
chi theo hudng mii tén. Tai mdi dinh, ngudi d6 cé thé chon mdt mdi tén bat ky dé
di theo.

Mot ban d6 lap tét cé cac tinh chat:

1. TU dinh xudt phat c6 thé di dé€n moi dinh trén ban do.

2. T mdt dinh bt ky cé thé di dén dinh két thuc.



3. Khong cé miii tén ra tur dinh két thuc.

Ngudi tham gia khéng nhét thiét di qua moi dinh dé dén dinh két thic. Tuy
nhién c6 mét s6 dinh khdng thé tranh dugc. Theo vi du trén thi dé 1a cac dinh 0, 3,
6, 9. Cho mdt ban dd 1ap tét, hdy xac dinh tdp hdp cac dinh khéng thé tranh khoi
(ngoai trir dinh 0 va N).

Gia su rang cudc dao chdi dién ra trong 2 ngay lién tiép. V4&i muc dich do,
ban dd chia thanh 3 ban dd, mdi ngdy mot ban d6. Trong ngay 1, xudt phat tir 0 va
két thic tai dinh chia cat nao dé. Ngay 2 xudt phat tir dinh chia cat va két thic tai
N. Cho ban d6 lap tdt, can tim tdt ca cac dinh chia cat. Dinh s goi la dinh chia cat
néu s khac 0 va N va ban d6 dudc chia thanh 2 ban dé 1ap t6t va khéng cé mii tén
nao chung va chi cé dinh chung la s.

D{r liéu : trong file INPUT.TXT cho mé6t ban d6 lap tét v8i khong qua 50 dinh
va khéng qua 100 mii tén.

Trong N dong dau, dong thri, 1 =< i =< N, ghi cac dinh cu6i cua cac mii
tén xuat phat tr dinh i — 1. M&i dong két thic béng s -2. Dong cubi cting ghi s8 -1.

KEt qua : viét ra 2 dong trong file OUTPUT.TXT.

Dong th&r nhat ghi s6 lugng dinh khong tranh dudc trong ban d6, ti€p theo la
cac dinh khong tranh dudc theo thu tu tuy vy.

Dong th( hai ghi cac dinh chia cat trong do thi, ti€p theo la cac dinh chia cat
theo th(r tu tuy y. (Néu khong cé dinh chia cat thi chi ghi mot s6 0).

§4. PE THI TIN HOC QUOC TE LAN VIII
(N3m 1996)

Bal 1 : SORT 3

SAP XEP DAY VOI BA GIA TRI (SORTING A THREE - VALUED SEQUENCE)

Sap xép la mot trong nhirng céng viéc tinh toan hay phai lam nhit. Xét bai
todn sdp x€p cu thé sau day : Can sdp x&p cac ban ghi theo gia tri clia khda, trong
dd cac ban ghi can sap xép cé nhiéu nhit ba gia tri khdéa khac nhau. Chang han, bai
toan nhu vay sé phai gidi quyét khi ta muén sap x€p nhitng ngudi dugc huy chuong
trong mot cudbc thi theo gia tri cia huy chudng ma ho nhan dudc, cé nghia Ia nhitng
ngudi dat huy chuong vang xép trudc, ti€p theo la huy chudng bac va cudi cung la
nhitng ngudi dat huy chugng doéng.

Trong bai nay ba gia tri c6 thé cd cua khda la cac s6 nguyén 1, 2 va 3. Cén
ti€n hanh sdp x€p theo th(& tu khéng giam cua gia tri khoa. Viéc sép xép cén dudc
thuc hién béng mot ddy cac thao tac ddi chd. Mot thao tac déi chd dudc xac dinh

bdi hai s& p va q chi rd can ddi chd hai phan tir & vi tri p va q cho nhau.



Ban dudc cho mo6t day cac gia tri khod. Hay viét chudng trinh tinh sé it nhat
cac thao tac ddi chd can thuc hién dé sip x&p day gid tri khéa d& cho thanh mot
day khong gidm (Cau A). Pdng thdi, hdy xay dung ddy cac thao tac ddi chd tuong
(rng v@i cach sap x€p tim dugc (Cau B).

D{r liéu vao

Dong dau tién cua file INPUT.TXT chia N la s6 lugng ban ghi (1 <= N <=
1000). Mbi mot trong s6 N dong tiép theo chra mot gia tri khda.

D{T liéu ra

Ghi ra dong dau tién cua file OUTPUT.TXT s6 lugng nho nhat L cac thao tac
ddi chd can thuc hién dé sdp x&p ddy da cho thanh ddy khdéng gidm (Cau A). N
dong tiép theo ghi ddy cac thao tac déi chd tuong ¢ng theo trinh tu thuc hién. Moi
dong chira mot thao tdc d6i ché dugc mo ta bdi hai s6 p va q la cac vi tri cia hai
phan t&r dugc d8i chd cho nhau (Cau B). Cac vi tri dugc dénh s6 tor 1 dén N.

Hinh 1 (Figure 1) cho file dit liéu vao va file két qua tudng U'ng vai né.

Bal 2 : PREFIX

DOAN DAU DAI NHAT (LONGEST PREFIX)

C4u trdc cua mot s6 vat thé sinh hoc dudc biéu dién bdi mot day cac thanh
phan cua chung. Cac thanh phan nay dugc ky hiéu bgi cac chir cadi hoa. Cac nha
sinh hoc quan tam dén viéc phan rd mot dady dai thanh cac day ngdn hon. Cac day
ngdn dé dudc goi la cdc ddy nguyén thay. Ta ndi réng mot ddy S cb thé ghép dudc
tlr mot tap cho trudc p cac day nguyén thay néu tim dudgc n day nguyén thuay P1..,
Pn thubc P sao cho ghép cua chiang Pi...Pn bang S. Viéc ghép cac ddy nguyén thay
PX,...,Pn cé nghia la dat ching lién ti€p lién nhau theo th& tu dé. Mot day nguyén
thay c6 thé c6 mat nhiéu lan trong phép ghép va khdng nhét thiét moi ddy nguyén
thay phai c6 mat. Chdng han ddy ABABACABAAB c6 thé ghép dudc tir tdp cac day
nguyén thuy.

{A, AB, BA, CA, BBC}

K ky tu dau cia mot day S dudgc goi la doan dau véi d6 dai K cua S. Viét
chudng trinh véi dir liéu vao la moét tdp p cac day nguyén thuy va moét day T cac
thanh phan. Chudng trinh can tinh d6 dai cua doan dau dai nhat cua day T ma doan
dau dé cb thé ghép dudgc tir cdc day nguyén thay trong p.

D{r liéu vao

D{ liéu vao dudc cho trong hai file INPUT.TXT mo ta tap cac day nguyén
thay p con file DATA.TXT ch(ra day T can dugc xem xét. Dong thir nhat cua file
INPUT.TXT cha N la s6 lugng day nguyén thuy trong P(1<=N<= 100). MGi day
nguyén thuy dudc cho bdi hai dong lién ti€p. Dong th(r nhat chlra do dai L cua day



nguyén thuy (1 <= L < = 20). Dong th{ hai chfa mot xau d6 dai L gom cac chir cai
hoa (tUr ‘A’ dén ‘Z’). N day nguyén thuay nay tung d6i moét khac nhau.

M&i dong cula file DATA.TXT ch&fa mot chif cdi hoa & vi tri dau tién. File nay
két thic bang dong chira mét ddu cham (*.”) & vi tri dau tién.

D06 dai cua day tur 1 d€n 500000.

D{T liéu ra

Vi€t vao dong th& nhat cua file OUTPUT.TXT d6 dai ciua doan dau dai nhat
clia T ma doan dau cb thé ghép dudc tir tap p.

- Hinh 1 (Figure 1) cho hai file vao va mot file ra tuong (ng.

Bai 3 : MAGIC

CAC O VUONG THAN BI (MAGIC SQUARES)

K€ tuc thanh céng cua tro chai va@i khéi lap phudng than bi, ngai Rubik sang
tao ra dang phang cua tro choi nay goi la tro chadi cadc 6 vubng than bi. Pay la mot
badng gom 8 6 vubng bang nhau (xem hinh 1 (Figure 1)).

Trong bai ndy chiing ta xét bang trong d6 mdi 6 vudng cé mot mau khac
nhau. Cac mau dudc ky hiéu bdi 8 s6 nguyén dudng dau tién (xem hinh 1). Trang
thai cta bang dudc cho bdi day ky hiéu mau cta cac 6 dudc viét lan lugt theo chiéu
kim déng ho bat dau tir 6 & goc trai trén va két thic tai 6 6 g6c trai dudi. Vi du,
trang thai cia bang trong hinh 1 dugc cho bdi day (1, 2, 3, 4, 5, 6, 7, 8). Trang
thai nay dudc goi 1A trong thai khéi dau.

C6 thé dung 3 phép bién dbi co ban dbi vdi bang cé tén la ‘A’, ‘B’ va ‘C’

‘A’ : d8i chd dong trén va dong dudi.

‘B’ : thuc hién moét phép hoan vi vong quanh sang phai.

‘C’ : quay theo chiéu kim déng ho bdon 6 gilra.

Biét rdng tlr trang thai khai dau ludn coé thé chuyén vé mdt trang thai bat ky
bang cach dung cac phép bién déi co han ndi trén.

Tac dbng cua ba phép bién ddi co ban dugc md ta trong hinh 2 (Figure 2),
trong d6 cac s viét bén canh bang dung dé chi vi tri cadc 6 vubng cua bang va 6
vudng & vi tri p chfa s8 i c6 nghia 1a, sau khi dp dung phép bién ddi tuong (ng,
vudng ma vi tri trudc khi bién d6i cha nd 1a i dugc chuyén dén vi tri p.

Ban phai viét chuong trinh tim day cac phép bién ddi cd ban dé chuyén bang
tUr trang thai khdi dau cho trong hinh 1 vé moét trang thai dich cho trudc (Cau A).
Ban s& dudgc thém hai diém néu s6 lugng phép bién déi tim dugc khdéng vuot qua
300 (Cau B).

D{r liéu vao



File INPUT.TXT chl&a 8 s6 nguyén duong trong dong dau tién mo ta trang
thai dich.

D{r liéu ra

Trong dong dau tién cua file OUTPUT.TXT chudng trinh cua ban can ghi L la
s6 lugng phép bién ddi cua day cac phép bién d6i tim dudgc. Trong L dong tiép theo
phai ghi ddy tén cac phép bién dGi cd ban theo trinh tu thuc hién, mdi tén ghi & vi
tri dau tién cua maoi dong.

Cong cu trg giup

Chudng trinh MTOOL.EXE ghi trong thu muc bai gilp ban luyén tap vdi tro
chagi cac 6 vudng than bi. Bang cach thuc hién Iénh “mtool input.txt ouput.txt”

Ban ¢ thé xem tac ddng clia day cac phép bién ddi cho trong output.txt déi
v@i bang & trang thai dich cho trong input.txt.

Vi du vé dir liéu vao va ra

Hinh 3 (Figure 3)

INPUT.TXT

Bai 4 : JOB PROCESSING

Mot nha may chay mot day chuyén san xuat. Co6 hai nguyén cong can phai
thuc hién ddi véi mdi san pham theo trinh tu sau : dau tién la nguyén céng “A”, sau
dd t8i nguyén cdng “B”. C6 mdt s& may dé thuc hién tirng nguyén céng. Hinh 1 chi
ra cach td chlrc ddy chuyén san xuét hoat ddng nhu sau:

May ki€u “A” |18y san pham tir bang chuyén vao, thuc hién nguyén céng "A”
va dat san phdm cho bdng chuyén trung gian. May ki€u “B” |8y sadn pham ti bang
chuyén trung gian, thuc hién nguyén cdng “B” va dat san phdm vao bang chuyén ra.
Moi may déu cb thé lam viéc song song va ddc 1&p vdi nhau. Kich thudc cla céc
b&ng chuyén Ia khéng gidi han. Cadc may cé kha ndng lam viéc khac nhau, moi may
lam viéc véi thai gian xU |i cho trudc. Thai gian xUr li la s6 ddn vi thdi gian can thiét
dé thuc hién nguyén céng bao gdm ca thdi gian I8y san phdm ti bang chuyén trudc
khi x(r Ii va thd&i gian dat san phdm vao bang chuyén sau khi xtr i.

Pua ra thdi diém sdm nh&t ma nguyén cdng “A” dudc hoan thanh ddi vai tat
ca N sadn phdm vdi diéu kién I cac sdn phdm nay d& s3n sang trén bing chuyén
vao tai thdi di€ém 0 (Céu A). Pua ra thdi di€ém sdm nh&t ma ca hai nguyén cdng “A”
va “B” dugc hoan thanh ddi vdi tdt cd N san phdm khi cdc sdn pham nay da sin
sang trén bdng chuyén vao tai thdi di€ém 0 (Céu B).

D{r liéu vao

File INPUT.TXT gom cac s6 nguyén duadng ghi trong 5 dong. Dong th({ nhat
chra N 1a s8 san phdm (1 < = N < = 1000). Trén dong th( hai ghi M1 13 s8 lugng



cac may kiéu “A” (1 <= MI <= 30). Trén dong th{ ba ghi M1 s8 nguyén la cac thdi
gian x{ li cia tirng may kiéu “A”. Cac dong th( tu va th& ndm tuong *’ng ghi M2 1a
s§ lugng cac may ki€u “B” (1 <= M2 <= 30) va cac thdi gian x{ li cia tirng may
ki€u “B”. Thdi gian xU li 1a mét s6 nguyén nam trong khoang tur 1 dén 20.

D{T liéu ra

Chudng trinh cua ban can ghi hai dong ra file OUTPUT.TXT. Dong dau tién
chfa mot s6 nguyén duong la IGi gidi cua cau A. Dong th hai chira I8i giai cua cau
B.

Vi du vé di liéu vao va ra

Hinh 2 (Figure 2) cho mét file input cé thé cé va file output tuong Ung véi né.

Bai 5: MANG CAC TRUONG HOC

(NETWORK OF SCHOOLS)

Mot s6 trudng hoc dugc ndi véi nhau bdi mét mang may tinh. Cé moét su
thoa thuén gilra cac trudng hoc nay : mdi trudng hoc cé moét danh sach cac trudng
hoc (goi 1a danh sach cac “trudng nhan”) va mdi trudng khi nhan dugc mot phan
mém tUr mot trudng khdc trong mang hodc tir bén ngoai, cdn phai chuyén phén
mém nhan dudgc cho cac trudng trong danh sach cac truGng nhan cta né. Can chu y
rang néu B thudc danh sach cac trudng nhan cla trudng hoc A thi A khéng nhat
thi€t phai xuat hién trong danh sach cac trudng nhan cua truéng hoc B.

Ngugi ta mudn gui mét phan mém dén tat ca cac truéng hoc trong mang.
Ban can viét chudng trinh tinh s6 it nhat cac trudng hoc can gui ban sao cua phan
mém nay dé cho phan mém dé cd thé chuyén tdi tat ca cac trudng hoc trong mang
theo thoa thudn trén (Cau A). Ta mudbn chdc chan rang khi ban sao phan mém dugc
gui dén mdt trudng hoc bat ki, phdn mém nay s& dudc chuyén tdi tat ca cac trudng
hoc trong mang. D& dat dudc muc dich nay, ta cdé th€ md rdng cadc danh sach cac
trudng nhan bang cach thém vao cac trudng mdi. Tinh s6 it nhat cac md rong can
thuc hién sao cho khi ta gii mét phan mém mdi dén mot trudng bat ki trong mang,
phan mém nay sé& dudc chuyén dén tat ca trudng khac (Cau B). Ta hi€u mbét mé
rong la viéc thém mot trudng mdi vao trong danh sach cac trudng nhan cua mot
truéng hoc nao dé.

§5. GOl Y LOT GIAI o )

DE THI TIN HOC Qudc TE LAN V NAM 1993

BAI 1: NECKLACE

— Lan lugt thd moi vi tri diém cdt. V8i moi vi tri nay, ta tinh s6 Iugng hat
chon dudgc va luu trit lai vi tri tot nhat.

BAI 2: COMPANY



1. Tim t&t ca céc cdp i va j sao cho hang i chiém han 50 % cd phén cla hang
j=> Ha&ng i ki€m soat hang j.

2. V&i mdi cdp (i, j), ta xét tat cd cac hdng C1,C2,...,Ck ma hang i kiém soat
hdng C1,C2,...Ck va hdng Ct (t = 1, 2, ..., k) c6 Xt (%) c6 phan cta hadng j va
X1+X3 + ...+ Xk > 50 ( %) Hang i ki€ém soat hang j.

3. Trd lai budc 2 cho dén khi khéng thuc hién dugc nira.

BAI 3: RECTANGLE

1. V8i moi cap hinh chir nhat i va j (i >= j) nghia la hinh ch{r nhat i dugc dat
|én t& gidy sau hinh ch{r nhat j. Néu hai hinh ch{tr nhat nay cé phan chung va ching
khac mau nhau thi phan chung nay sé mang mau cua hinh chir nhat i.

2. TU ndi 6 chua dugc danh dau, ta loang ra cac 6 cung mau chua dudc danh
ddu xung quanh (t8i da Ia 8 &) va c th& cho dén khi khdng thé thuc hién tiép dudc
n{ra. Nhu vay ta dugc mot hinh.

3. CU tiép tuc thuc hién budc 2 cho dé€n khi moi 6 déu dudc xét dén.

4. Luu y t& gidy hinh chir nhat kich thudc (a, b) cd mau trang (mau 1)

BAI 4

— Tha tuc dé quy Solve (Count, Kind : Byte):

+ Kind 1 néu trén dudng di tur Tay sang Bong.

Kind 2 néu trén dudng di tr Dong sang Tay.

+ Count . S6 thanh phd da qua.

+ NEu thdi gian thuc hién qua MaxTime (giay) thi xuat két qua va diung
chuang trinh.

+ N€u Count + SO thanh phs6 chua dén < s6 lugng nhiéu nhat cac thanh phé
trong két qua trudc do thi khdng thuc hién.

+ Néu Kind = 1 thi tim dudng di tur thanh phd hién gid dén cac thanh phd co
sO th( tu I16n han chua dén.

+ Néu Kind = 2 thi tim dudng di tur thanh phd hién gid dén cac thanh phd co
sO th(& tu nhd hon chua dén. (Tri thanh phd xuat phat).

DE THI TIN HOC QUOC TE LAN VI NAM 1994

BAI 1 : TRIANGLE

1. Bang tam giac dudc quy udc tréd thanh mang A [i, j]

(1. 1)

(2. 1) (2. 2)

(3. 1) (3. 2) (3. 3)

(N.1)(N.2) (N.N)



2. Goi S [i, j1 1 tdng I18n nh&t cac s6 trén dudng di tor (1. 1) dén (i, j) S [i. il
= Max {S [i-1, j], s [i-1.j 11}

BAL 2 . CASTLE

1. Cach tim cac buc tudng : xét modul (i, j) co gia tri p

+ (p shr 0) and 1 = 1 thi cé tudng phia Tay

+ (p shr 1) and 1=1 thi c6 tudng phia Bac

+ (p shr 2) and 1 = 1 thi 06 tudng phia Bong

+ (p shr 3) and 1 = 1 thi cé tudng phia Nam

2. TU¢ mot modul chim dudc danh dau, ta loang ra cac modul xung quanh
néu nhu ching khong cé tudng & gilra nhau (T6i da 4 modul) va c’ thé cho dén khi
khdng thé thuc hién ti€p dudgc nira. Nhu vay ta dugc mdt phong.

3. CU tiép tuc thuc hién budc 2 cho dé€n khi moi modul déu dudc xét.

4. V8i mdi modul cé gia tri p > 0 (c6 tudng), ta thr moi kha ndng pha céc
blrc tudng nay va tinh tdng dién tich 2 phong rdi so sédnh vai két qua tét nhat da cé
dugc.

BAI 3 : PRIME

1. Xay dung cac sd nguyén t8 c6 5 chir s6 va cd téng cac chit s8 bang gi tri
trong dir liéu.

2. Lan lugt dién cac s6 nguyén t6 vao dong dau tién, cét dau tién, sau doé
dén cac dong, cac cot khac.

+ Chi can dién vao 4 cdt, 4 hang vi sau dé ta dé dang xac dinh cac chit s6
con lai cua bang.

+ SO dudc dién vao cbt i phai khéng nhé han s6 dién vao hang i

+ Né&u tim dugdc 1 nghiém, ta tim dudc mot nghiém th(& 2 bang cach
All | A12 | A13 | A14 | A15
A21 | A22 | A23 | A24 | A26
A31 | A32 | A33 | A34 | A35
A41 | A42 | A43 | A44 | A45
A51 | A52 | A53 | A54 | A55

A1l | A21 | A31 | A41 | A51
Al12 | A22 | A32 | A42 | A52
Al13 | A23 | A33 | A43 | A53
Al14 | A24 | A34 | A44 | A54
A15 | A25 | A35 | A45 | A55




DE THI TIN HOC Quéc TE LAN VI NAM 1994

BAI 4 : CLOCK

— V&i mdi phép bién ddi ta Ian lugt thar sir dung 0, 1, 2, 3 [an.

— V&i mdi bo phép bién ddi ta thir xdy dung mang B [1.. 3, 1..3]

— Né&u sau khi &p dung ta thu dugc mang cé cac gia tri bang 0 va tdng s6
phép bién ddi it hon két qua trudc dé thi luu két qua nay.

BAI 5 : BUS LINES

— Xét cdc xe dén trong khoang thdi diém tir 0 dé€n 29m ta thiét Iap moi
tuyén xe cé thé cé va phu hgp véi ban ghi nhan trong dé bai.

— Tim céch loai bd cang nhiéu tuyé&n xe sao cho sé tuyén xe con lai van dam
bao théa man va&i ban ghi nhan.

BAI 6 : SECTOR

— Néu M < K thi bai toadn vo6 nghiém.

— NEu K < Mthil >= M+N— 1 va ta cb thé dién vao cac hinh quat lién tiép
cac sO lan lugt t* M dén M+N— 1.

— Nhan xét I =< 50.

— Goi A la mang cac sb can dién.

— AJ[1]lanlugtldy cacgidatriK, K+ 1, ... M

— V&i mbi gid tri A [1], ta tim moi cdch dién vao mang A va tim gia tri I
tuong ’ng. Sau do so sanh vdi két qua téi uu tim dudgc trudc do.

DE THI TIN HOC QUOC TE LAN VII NAM 1995

BAI 1 : PACK

— Ta thir moi cach xép 4 hinh chi{r nhat. (6 cach)

— V3i mdi cach xép, ta xét tat cd cac cach hodn vi clia 4 hinh chir nhat (4! =
24) va cac kha nang hinh ch{r nhat quay 90 d6.

— Vay cé t6i da 6X4!X24=2304 trudng hagp.

BAI 2 SHOP

— Goi A[CS1,Cs2>Cs3>Cg4,CS5] la chi phi nhd nhat phai trd khi mua CSi
daon vi hang i.

— V4&i mdi S= A[CS1,CS2,CS3,CS4,CS5] ta thuc hién:

+ Forl:=1to5doGanD [j]:=0

+ Forj:=1tocs [i] do

D [i] := j

Néu A [cs[1]-d[1],cs[2]-d[2], cs[3]-d[3],cs[4] -d[4],cs[5] —d
[5]] + Gt [i]*j<S

thi gan cho S gia tri nay.



Fori:=1to Mdo

+ NE&u cé thé st dung cdch mua déc biét i va s6 hang mdi loai trong cach
mua i déu khong vugt qua cac Csi thi tinh lai gia chi phi theo cach mua dac biét nay
va so sanh vdi s.

BAI 3 : LGAME

— Tim moi tap con cua cac ki tu dua vao. Néu diém thu dudc khi tao ra cac
tir vGi cac ki tu thudc tép con nay I8n hon hay bang diém cao nhat dé co thi ta tim
moi cach sdp x&p chidng dé tao 1ap cac tir. Kiém tra tinh ding dan cua ti (hay cap
tur) tim dudc va so sanh két qua thu dudc.

BAI 5 : RACE

— Tim dudng di ngan nhat tir 0 dén N.

— V&i mdi dinh thudc dudng di ndy, ta tha loai bo di va kiém tra xem cé con
dudng di nao khac tir 0 dén N hay khong. NEu khéng thi dinh dé la dinh khdng
tranh dudc.

— Tap hdp cac dinh chia cat la tap con cla tap cac dinh khéng tranh dugc.
Ki€ém tra tat ca cac dinh khdng trdnh dudc, ta sé thu dudc két qua.

DE THI TIN HOC Quéc TE LAN VIII NAM 1996

BAI 1 : SORT 3

— Gia sUr da sap x€p xong, goi Pi la vi tri dau tién cta s6i (1 <i < 3)

— Tim tadt cd cac s6 i, jsao cho j & vi tri >= Pi va =< Pi+1 vai & vi tri >= Pj
va =< Pj+1. Ta hoan vi hai s6 i va j.

— Tim tat ca cac cap i, j & sai vi tri con lai va hoan vi chung.

BAI 2 PREFIX

— Goi Ip la d6 dai dai nhat caa Pi

— Xét tirng doan cua day s cé do dai Ip

— V@i doan thr nhat, ta tim moi cach si-dung Pi d€ tao ra phan dau cua
doan nay (goi tap hgp cac day nay la Al)

— Pén doan th k (k > 1) cla s, ta tim moi cdch dién P1 vao cac day thubc
Ak-1 thu dudc trudc d6. Néu day A thudc Ak -1 véi moi cach dién Pi déu cé do dai
nhd hon (k-1) * Ip thi loai bd A di. Cac day con lai (sau khi dién Px nao do) sé la
cac phan tu thudc tap Ak.

— Pén khi khéng con mdt cach dién cac Pi vao cac day thudc An dé tao day
dai hon thi day A thudc An cé do dai dai nhat sé la két qua.

BAI 3 : MAGIC

— Co tat ca 8!. = 40320 dang khac nhau cta bang gobm 8 6 vuéng nhu trong
dé bai.



— TU dang khéi dau, ta loang ra 3 dang khac (theo 3 phép bién déi A, B, C)

va danh dau cac dang nay.

— TU moét dang da dugc danh dau, ta loai loang ra cac dang khac (néu

ching chua dudc danh dau), cho dén khi dang két qua dugc danh dau.

BAI 4 JOB PROCESSING

Cau A :

— Goi D |a s6 san phdm ma cdc may A tao ra trong 1 dan vi thdi gian.
— Thdi gian it nh&t d€ 1am xong 1a s6 injin sao cho i * D >= N

Cau B :

— Tuong tu cdu A nhung thdi diém tot d&u Idm cda mdi sdn pham (sau khi

dugc hoan thanh cong viéc 8 may A) khong gibng nhau va khac 0.

tiép).

tim.

tim.

BAI 5: NETWORK OF SCHOOLS
— Thiét Iap ma tran A : A [i, j] = 1 néu cb dudng di tU i t&i j (khdng can truc

Cau A :
— S0 lugng cac dinh j thoéa Max {A [i, j]1 | i khac j} = 0 chinh la dap s6 can

Cau B :
— S0 lugng cac dinh j théa Max {A [i, j] | i khac j} = 0 chinh la ddp sb can

BAI 6 : GAME
— Goi A1,A2,...An la cac s6 da cho theo th(r tu.
— Goi B1=A1+A3+...4+AN-1 va B2=A2 + A4+ ...+AN

— Gia s B1 > B2 thi ta tim cach dé ludn chon cac s& Ai c6 chi s8 le nhu

sau : Gia sUr ta d& chon mot s6 Ai véi i & thi bt budc mday phai chon Aj vdi j chan.
CU thé cho dén khi ta chon du N/2 s6 co chi so |é.



