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LOI NOI PAU

Lau nay, viéc hoc lap trinh trong mét s6 nha trudng pho théng ndi chung con chua
duoc quan tm dtng muc. Bén canh do viéc hoc lap trinh ¢ cac 16p chuyén cua
cac truong chuyén lai dugc td chirc hoc tap theo kiéu dao tao miii nhon nén nhiéu
khi trong chinh 16p chuyén chi c6 méot b phan theo dudi hoc Iap trinh. Viéc hoc
tap nhu vy cling da tao ra mot thé hé hoc sinh rat tai nang va thuc su ¢é nhiéu
dong gop cho xa hoi. Tuy nhién, néu cac nha truong chi theo dudi chinh phuc dinh
cao ma quén di viéc dao tao nghé som va trang bi k¥ ning tin hoc cho nhiéu hoc
sinh khac thi d6 s& 1a mot chinh sach gido duc sai 1am. Chua ké thém 13 phan nao
do6 cac ky thi hoc sinh gioi hién tai khdng con nguyén ven y nghia trong sang ban
dau cua né nira khién cho hoc tro hoc ta, hoc Iéch ma khdng nghién ctu thuat toan
mét cach tron ven dé phuc vu cho nghé nghiép trong tuong lai.

Tac gia la mot nguoi tham gia giang day cho chuyén Tin 15 nam, ciing tirng vat
lon véi ting bai toan dé& dén kho, ciing timg huang niém vui chién thang khi hoc
tro dat cac danh hiéu, ciing timg cay dang khi céng sic bo ra tan thanh may khoi.
Hon hét tac gia hiéu rang, con dudng hoc van chi 1a mot phan caa cudc séng, phai
hoc tap 1am sao dé c6 thé séng tét va cong hién mot phan cho xa hoi mai 1a muc
dich thuc su cua hoc tap. Vi vay tac gia c6 gang bién soan mot bo sach lap trinh
danh cho hoc sinh phé thong dé viéc hoc 1ap trinh trg nén dé dang hon chir khdng
phai 1a mot qua trinh di tim kién thirc mot cach bi dong. Tir d6, nguoi hoc s& dinh
hinh nghé nghiép trong tuwong lai mot cach ty nhién theo nang khiéu cta ban than.
Pay 1a cong viéc cuc ky kho khian nhung tac gia va cac cong su van b gang quyét
tam theo dudi muc dich nay.

Cudn sach nay 1a phan ma dau - quyén Ha cta bo sach co tén “Tim hiéu lap trinh
thi du” véi 3 quyén: Ha — Trung — Thuong. Quyén Ha s& 1a quyén nhap mon lap
trinh thi ddu véi nhitng kién thirc co ban nhat vé ngbn ngit 1ap trinh C++ va
phuong phap tiép can mot cach don gian dé hiéu cong véi mot web JUDGE c6
dia chi http://laptrinhphothong.vn dé hoc sinh c6 thé nap bai va kiém tra tinh dung
dan cua loi giai. Hau hét céc bai tap ¢ quyén Ha khong c6 gi méi mé ca ma tac
gia chi chap but phan loai cac mic do dé hoc sinh dé dang tiép can hon. C6 thé
trong qua trinh suu tap va sang tao bai tap khong tranh khoi su trung lap y tuong.
Bién hoc 1a ménh méng, néu tai liéu c6 diém trang lap kinh mong ban doc bo qua
vi day 1a mot tai liéu mang tinh chét dai tra pho bién kién thire rat kho dé viét mot
cach sang tao tuyét ddi. Trong tai lidu nay véi viéc tim hiéu vé thang danh gia
Bloom(2001) tac gia phan loai bai tap theo 5 dang A — Nhé, B — Hiéu, C — Van
dung, D — Phan tich, E — Panh gia dé hoc sinh phan loai bai tap khi st dung tai
licu. Hién tai tac gia va cong su dang st dung nén tang cia NTU Coder dé xay
dung hé thong bai tap, trong tuong lai khong xa s& ra mat web JUDGE riéng. Xin
chan thanh cam on thay Tran Minh Van — admin cia NTU Coder d3 hd tro nén
tang dé tac gia co thé bién soan duoc tai liéu.
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Hy vong cudn séch s& gilp ich ban doc c6 duoc tai liéu tét dé hoc tap!

Moi thdng tin gop ¥ va hop tac xin gui vé email: nguyenductoandhv@gmail.com.

Trinh da viét rang:

“Cdam on doi méi ban mai thizc ddy, ta ¢ thém ngay nita dé yéu thirong!”
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CHUONG 0 - GIOI THIEU CODEBLOCKS VA C++

1. So lwoc V& lap trinh

- Phan mém may tinh (Software) 1a tap hop céc chi dan
cho may tinh sao cho may tinh ¢ thé s dung cac
phan ctiing (Hardware) hoat dong dé thuc hién mot
nhiém vu nao do.

- C6ng viéc Ién kich ban d¢é may tinh thuc hién mot
nhiém vu nao d6 bang cac ma lénh duogc goi la 1ap
trinh.

- Nguoi 1én kich ban ¢ trén duoc goi la 1ap trinh vién,
kich ban cac ma lénh duoc goi la chuong trinh.

- O cép d6 thap nhat, chuong trinh 1a m4 Iénh bang ngdn ngir may — 1a tap
cac chi thi dugc CPU truc tiép thuc thi.

- O céc thé hé may tinh dau tién, dé tao ra chuwong trinh cho may tinh thyc
hién, céc lap trinh vién phai viét chuong trinh bang ma may — d6 1a mot
cong viéc vo cung kho khan.

- Hién tai céc lap trinh vién déu viét ma lénh bang ngdn ngi lap trinh bac cao
— 14 ngdn ngir muén may tinh thuc thi can duoc chuyén dich sang ngdn ngit
may; cac ngbn ngir C++, Python, Java... déu la cac ngdn ngit 1ap trinh bac
cao.

- C++ duoc tao ra béi Stroustrup nam 1979 khi dng nghién cau vé luan an
tién sy caa minh; trai qua nhiéu phién ban hién tai C++ dang 1a ngdn ngit
hét strc dugc ua chudng trong viéc nghién cau thuat toan.

Hardware

2. Code block va gcc

Pé lap trinh trén mot ngdn ngit 1ap trinh bién dich, ta can c6 2 phan mém
co ban ngoai hé diéu hanh. Mot 1a mét trinh bién dich nham chuyén d6i chuong
trinh tir ngén ngir bac cao thanh ngdn ngir may. Mai mot ngdn ngit 1ap trinh déu
c6 mot trinh bién dich (Compiler) riéng. Hién tai GNU Compiler Collection
(GCC) la mot trinh bién dich c6 thé bién dich duoc nhiéu ngdn ngit khac nhau du
muc dich dau tién tao ra chi dé bién dich C++. Bén canh trinh bién dich, dé lap
trinh thi Iap trinh vién can c6 mét cong cu soan thao (Text Editor) — ddy 1a phan
mém soan thao ra ma Iénh va tir 46 chuyén doi ma Iénh sang ma may thuc thi truc
tiép trén may tinh. Céc cong cu soan thao wa dung hién nay 1a Notepad++, Sublime
Text, Visual Studio Code ...Néu tich hop ca hai phan mém Compiler va Text
Editor va mot s6 cong cu hd trg khac thi ta goi chung 1a IDE (Integrated
Development Environment). Céng cu Codeblocks Ia mét IDE lap trinh cho ngén
ngr C++; ta c6 thé download CodeBlocks version 20.03 tai trang web
codeblocks.org. Chl y rang c6 nhiéu phién ban khac nhau, néu ban muén cai dat
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ca Text Editor 1dn gce thi can download ban codeblocks - 20.03 MinGW-
setup.exe.

Churoing trinh duorc vigt Thyrc hign (chuong

béing mit ngon ngi¥ lap Trinh bidn trinh .exe n&u ban

trinh disng Windows)

dich
« thire hidn phép tinh 001100110011 101001
345 = o

3. Cai dat Codeblock

- Truy cap website http://codeblocks.org, tim t&i muc download.

- Chon phién ban codeblocks-20.03 MinGW-setup.exe dé download cho
phU hop véi hé diéu hanh Windows.

- Vi hé diéu hanh MAC hay Linux s& c¢6 cac ban cai dat twong ung.

- Sau khi download thi tién hanh cai dit theo tién trinh dinh san.

- Man hinh lam viéc cua Codeblock nhu sau:

‘. Code::Blocks
‘ g

4. Cach chay mét chwong trinh trén CodeBlocks

- Mo cbng cu CodeBlocks;
- Tao mét tép méi bang vao menu File\New\Empty File;
- Pit tén cho file mai 1a Test.cpp (chl ¥ rang ta dang 1am viéc voi C** nén
phai dat tén file c6 phan mé rong 1a cpp);
$ =" etV

- s
Network

File name: ‘TSSLCPP v| Save

Save as fype C[C++files w Cancel

- Tién hanh gd doan ma lénh sau day vao cira s6 soan thao:

#include <bits/stdc++.h>

using namespace std;

int main()

{
cout<<"Hello C++!";
return O;
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- Nhan phim F9 dé tién hanh bién dich chuong trinh sang ma may va chay
chuong trinh thu duoc két qua sau:

B DAC++\Testexe

Hello C++!

Process retur

©.138 s
- Nhu vay ta da chay xong chuong trinh dau tién trén IDE CodeBlocks.
5. Cac IDE khac

- Ngoai CodeBlock ta ¢ thé cai dat mot s6 cong cu khac nhu Dev — C++
hay Sublime Text, Notepad++, Visual Studio Code...

- Ta ciing c6 thé str dung mot s6 IDE online nhu https:/ideone.com/,
https://onecompiler.com/
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CHUONG 1 - CAC KHAI NIEM CO BAN CUA C++

A. KIEN THUC GHI NHO

1. Khung chwong trinh caa C++
Mot chuong trinh C++ ¢6 cau triic chung nhu sau:

#include //Khai bao thu vién

using namespace std;

//Cac loai khai bdo khac nhu chuong trinh con, bién...

int main()

{
//Cac 1lénh chinh;

}

2. Cau lénh, khoang tring, comment

MJdi chuong trinh bao gdm nhiéu cau 1énh hop thanh; cau Iénh 1a mot don
vi co ban caia ngdn ngit 1ap trinh, nd 13 mot tap hop céc chi thi duoc sap xép
theo trinh tu xac dinh va nhim muc dich ra 1énh cho CPU tién hanh mot
thao tac cb dinh c6 ¥ nghia;

Ta c6 thé phan cau 1énh thanh nhiéu loai nhu: cau 1énh khai béo, cau 1énh
dinh nghia, cau 1énh tinh toan, cau Iénh gan, cau Iénh goi,...

Céau lénh ding mét minh riéng Ié duoc goi la cau I1énh don, cac cau 1énh
duoc gop lai voi nhau trong dau {3} thi ta goi la cau lénh ghép;

Trong C++ dinh nghia khoang trang la cac ky tu cach tréng va dau enter;
Trong chuong trinh, dé giai thich cho cac cau lénh ta thuong su dung
comment duoc dit sau hai ddu gach chéo // , chd y rang cdc comment s&
bi trinh bién dich bo qua khi bién dich thanh m& may; khi viét chuong trinh
chling ta can c6 comment dé giai thich chuwong trinh r6 rang hon.

3. C4c kiéu dir liéu chuan

Ngon ngir C** cung cip maot s6 kiéu dix liéu chuan thuong dung sau day. Cha y
rang mién gia tri cua céc kiéu di liéu s& phu thudc vao hé diéu hanh va cau tric
ciia may tinh. Trong bang sau mién gia tri xét trén hé diéu hanh Windows 32 —

bit.

Loai dir liéu Tén kiéu S6 6 nhé Mién gia tri

Ki tur char 1 byte —128..127
unsigned char 1 byte 0..255

S6 nguyén int 4 byte — 215 215_1
unsigned int 4 byte 0..2%6-1
long long 8 byte — 231,231 -1
unsigned long | 8 byte 0..232 -1
long
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S6 thue float 4 byte Chinh x4c dén 7 chir s6
double 8 byte Chinh xé4c dén 15 chit 86
long double 16 byte Chinh x4c dén 18 chir s6

Logic bool 1 byte false — true

(false 1a 0, true 1a 1)

4. Bién, hing s6, biéu thic va céc Iénh vao ra
Bien, hang so, bieu thic:

Bién 14 vung tréng trong bd nhé may tinh danh cho mét kiéu dix liéu nao
do6 va phai co6 dat tén;

Cac bién trong bo nhé & cac thoi diém khac nhau co thé cét gitr cac gid tri
khac nhau;

Truéc khi sir dung mot bién nao d6 phai khai bao bién do;

CU phép khai b&o bién nhu sau: <kiéu dit 1iéu> <danh sach bién>;

int a, b;
float x,y,z;
Hang s 1a mot vang nho trong bd nhé may tinh ¢ chira mot gid tri ¢6
dinh nao d6 khong thay doi trong sudt qua trinh thuc hién chuong trinh;
khai bdo hang nhu sau:

const int a = 100;
const double pi = 3.14;
Cac gia tri bién, hang tac dong vai nhau bang cac phép toan tao nén cac
biéu thurc.

S = a+b+c;
double P = sqrt(b*b-4*a*c);

Phép toan, lénh gan:

Phép toan trén sé nguyén:

Phép cong A+B
Phép trir A-B
Phép nhan A*B
Phép chia nguyén A/B
Phép chia du A%B
Phép toan trén sb thuc:
Phép cong A+B
Phép trur A-B
Phép nhén A*B
Phép chia A/B

Lénh gan: Iénh gan la Iénh c6 dang <bién> = <biéu thic>; cOy nghia
tinh toan gia tri cia biéu thdc roi do dir liéu d6 vao trong bién. Vi du:
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inta=1, b =2, S;
S = a+b;

Lénh vao ra dir liéu:

- Vai C++, ta cé hai cau 1énh vao ra dix liéu co ban la cin va cout.
- CuU phép cua Iénh vao dir liéu nhu sau:

cin >> (bién 1) >> (bién 2) >> (bién 3);
Vidu: cin >> a; cin >> a >> b >> ¢;
- CuU phép cua Iénh ra dit liéu nhu sau:
cout << (biéu thic 1) << (biéu thic 2) << (biéu thic 3);
Vidu: cout << a; cin << a + b + ¢; cout << endl;

Mot s6 kiéu dir liéu c6 thé chuyén doi cho nhau duoc nhu kiéu nguyén va kiéu
thuc. Bé chuyén doi cac kieu dir liéu ta 6 cau Iénh ép kiéu nhu sau:

- Chuyén sb nguyén kiéu int a thanh sé thuc kiéu float a:(float)a;

- Cat phan lé cuaa s6 thyuc kiéu double b thanh kiéu sé nguyén long long b:
(long long)b.

- Ban chat kiéu dix liéu char ciing 1a mot kiéu s6 nguy@n nén ta cé thé thuc
hién 1énh ép bién ch kiéu char sang kiéu s6 s6 nguyén nhu sau: int(ch);

B. CAC VI DU MAU
Vi du 1.1: Chuong trinh in ra dong chao mung:

#include
using namespace std;
int main()

{

coutgx 5

}

Vi du 1.2: Chuong trinh in ra tong hai s6 nguyén a, b.

#include
using namespace std;
int main()

{
long long a,b;
cin>>a>>b;
cout<<a + b;

}

Vi du 1.3: Chuong trinh inratong S = 1+ 2 + --- + n.

#include
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using namespace std;

int main()

{
long long n;
cin>>n;
coutc<n*(n+1)/2;

}
Cha y: Ta dé dang chimg minh dugc S = n(n + 1)/2 bang quy nap toan hoc.

Vi du 1.4: Chuong trinh tinh toan sé hoc:

#include

using namespace std;

int main()

{
long long a,b; float c;
cin>>a>>b>>c;
cout<<a+b<<endl<<a*b<<endl;
cout<<a/bc<endl<<a%b<<endl;
cout<<c*(float)a/b;

}

Chu y: Ta c6 phép chia lay nguyén giita hai so nguyén 1a: a/b, phép chia lay du
giita hai s6 nguyén la a%b, phép chia lay sé thuc cua s6 nguyén ta can ép sang
kiéu thuc bang cau Iénh (float)a.

C. BAI TAP AP DUNG

Bai 1.1 — (N0101A) Nhap xuat

Yéu cau: Viét chuong trinh nhap vao mot sé nguyén va in ra s nguyén dé

Dir liéu: Mot s6 nguyén Kiéu int.

Két qua: In ra s6 nguyén vira nhap vao.

Vi du:

Input output
10 10

Bai 1.2 — (N0102A) Tinh toan 1
Yéu cau: Viét chuong trinh in ra tong hai s6 nguyén a va b kiéu 64 bit.

Dir liéu: Mot dong ghi hai sé nguyén a, b kiéu 64 bit.
Két qua: Ghi ra tong hai s nguyén.
Vi du:

input output
23 5
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Algorithm with C++

Tinh toan 2

Dix liéu: Mot dong ghi mot sé nguyén n kiéu 64 bit,
Két qua: Ghi ra s gap 3 lan n.

Vi du:

input

output

3

9

Bai 1.4 — (NO104A)

Y&u ciu: Viét chuong trinh in ra tich hai sé nguyén a va b kiéu 32 bit.

Tinh toan 3

Dix liéu: Mot dong ghi hai s6 nguyén a, b kiéu int.

Két qua: Ghi ra tich hai s6 nguyén.

Vi du:

input

output

23

6

Bai 1.5 — (NO105A)

Tinh toan 4

Yéucau: TinhS = a*(b+c)+b*(a+c).

Dir liéu: Mot dong ba sé nguyén a, b,c (0 < |al, |b], |c|< 10°).
Két qua: Mot dong ghigiatriS = a* (b +c¢) +b * (a +c).
Vi du:

input
123 13
Bai 1.6 — (NO106A)  Tinhtoan5
Y&u ciu: Viét chuong trinh nhap vao hai sé a,b. Inraa + b + a * b.

Dir liéu: Mot dong ghi 2s6 a, b (0 < |al, |b| < 10?).

output

Két qua: Puarakétquaa + b +a = b.
Vi du:

input

output

11

3

Bai 1.7 — (N0O107B)

Cann

Y&u cau: Viét chuong trinh nhap vao s6 nguyén duong n (0 < n < 10'®). In
ra: n + v/n. Cho biét ham lay phan nguyén can n la int(sqrt(n)) hoic (long
long) (sqrt(n)), ban chat ¢ day la ép kiéu thuc sang kiéu nguyén va cat di
phan lé.

Dir liéu: Mot dong ghi s nguyénn (0 < n < 10'8),
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Két qua: Pua ra két qua n + /n.
Vi du:

input output
10 13
Bai 1.8 — (N0108B) Tong 1 dénn
Yéu cau: Tinhtong S =1+ 2 + -+ n.

Dix liéu: Mot dong ghi s6 nguyénn (0 < n < 10°).
Két qua: Puarakétqua S.
Vi du:

input output
9 45
Bai 1.9 — (N0109B) Tong céc so lé
Yéu cau: Tinhtong S =1+ 3 + -+ (2n + 1).

Dir liéu: Mot dong ghi s6 nguyénn (0 < n < 10°).
Két qua: Pua ra két qua S.
Vi du:

input output
3 16
Bai 1.10 — (N0110B)  Téng binh phuong
Yéu cau: Tinhtong S = 12 + 22 + --- + n2,

Dir liéu: Mot dong ghi s6 nguyénn (0 < n < 10°).
Két qua: Pua ra két qua S.
Vi du:

input output
3 14
Bai 1.11 — (NO111A)  Chia lay nguyén - dw
Yéu cau: Viét chuong trinh nhap vao s6 nguyén duong nva k . Biét n=qk +r,
in ra g var. Ta co phép chia lay nguyén trong C++ 1a n/k va phép chia lay du
la n%k.

Dir liéu: Mot dong ghi hai s6 nguyén n, k (0 < n, k < 10'8),
Két qua: Pua ra két qua g va r trén mot dong.
Vi du:
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input

output

10 3

31

Bai 1.12 — (NO112A)

Y&u ciu: Viét chuong trinh nhap vao s6 nguyén duongn (0 < n < 10°).Inra

Lién sau — lién truwéc

tich cua s lién truéc va sd lién sau cua n.

Dix liéu: M6t dong ghi s6 nguyén n.

Két qua: Pua ra tich cua s6 lién trude va sé lién sau caa n.

Vi du:

input

output

10

99

Bai 1.13 — (NO113A)

Yéu cau: Viét chuong trinh nhap vao sé thyc x. In ra phan nguyén va phan

Phan nguyén — phan

lé

Ié ctua x. Phan nguyén cua x co thé 1én tai 108,

Dir liéu: Mot dong ghi sé thuc x.

Két qua: Pua ra két qua 1a phan nguyén va phan 1é caa x trén mot dong.

Vi du:

input

output

1.13

10.13

Bai 1.14 — (N0114B)

Phép chia

Yéu cau: Viét chuong trinh nhap vao 2 s6 nguyén a, b.

Inra a/b (a chia b lay nguyén), a%b (a chia b lay du), a/b (a chia b lay thyc,
lay 2 chit s6 sau dau phay). Ta chil y cau 1énh chia iy s6 thyc nhu sau:

cout << setprecision(2); cout<<fixed; cout<<a/(float)b;
Dix liéu: Mot dong ghi hai s6 nguyén a, b (0 < a,b < 10°).
Két qua:

- Dong 1 ghi a/b la két qua phép chia Iy nguyén,
- Dong 2 ghi a%b la két qua phép chia lay du,
- Dong 3 ghi a/b 1a két qua phép chia lay 2 chir s6 sau dau thap phan.

Vi du:

input output

4 2

NO N
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Bai 1.15— (N0115C)  To hop
Y&u cau: Mr X mudn chon 3 thanh vién ban cén sy trong 16p 10A2 ¢6 n hoc sinh.
Hoi sb cach chon?

Dix liéu: Mot dong ghi s6 nguyén duong n (0 < n < 10°).
Két qua: Pua ra két qua & sb cach chon.
Vi du:

input
3 1
Bai 1.16 — (NO116B) M4 ASCII
Yéu cau: Biét mot ky tu trong C++ duge khai bao nhu sau: char ch;mdi mot
ky tu déu c6 ma ASCII caa nd. Cach in ra ky tu c6 ma ASCII 1a n nhu sau:
cout<<char(n);

output

Dir liéu: Mot mot s6 nguyén n (65 < n < 127).
Két qua: Pua raky tu ch cé ma ASCIl lan + 1.
Vi du:

input

output

65

B

Bai 1.17 — (N0117C)

Yéu cau: Mr X muén chon 2 thanh vién trong I6p 10A2 ¢6 n hoc sinh dé cr 1am

Chinh hep

16p truong va 16p pho hoc tap. Hoi s cach chon?

Dir liéu: Mot dong ghi s6 nguyén duong n (0 < n < 10°).

Két qua: Dua ra két qua 1a sé cach chon.

Vi du:

input

output

4

12

Bai 1.18 — (N0118C)

Yéu cau: Cho n duong thang phan biét. Hoi s6 giao diém téi da co thé c6 cua

n duong thang?

Dir liéu: Mot dong ghi s6 nguyén duong n (0 < n < 10°).

Két qua: Pua ra két qua 1a s6 giao diém t6i da.

Vi du:

Giao diém 1

input

output

3

3

Bai 1.19 — (N0119C)

Y&u cau: Cho n duong tron phan biét. Hoi s6 giao diém tdi da co thé ¢ cuan

duong tron trén?

Giao diém 2
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Dix liéu: Mot dong ghi s6 nguyén duong n (0 < n < 10°).
Két qua: Pua ra két qua 1a s6 giao diém tbi da.

Vi du:

input output
4 12
Bai 1.20 — (N0120C)  Giao diém 3
Y&u cau: Cho m dudng tron va n duong thang phan biét. Hoi sé giao diém tdi da
c6 thé c6 cia m duong tron va n duong thang trén?

Dix liéu: M6t dong ghi hai s6 nguyén duwong m,n (0 < m,n < 10°).
Két qua: Dua ra két qua 1a s giao diém t6i da.

Vi du:

input output
22 11
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CHUONG 2 - CAU TRUC RE NHANH
A. KIEN THUC GHI NHO
1. CAu trdc ré nhanh if
Cu phép cua Iénh if nhu sau:

if (biéu thic diéu kién)
{
<lénh>;
}

Néu biéu thirc diéu kién dung thi s& thuc hién lénh, néu khong chuong trinh s&
bo qua va thuc hién Iénh ké tiép.

2. CAu trdc ré nhanh if else
Cu phap cua Iénh if nhu sau:

if (biéu thic diéu kién)
{
<lénh 1>;
}
else
{
<1lénh 2>;
}

Néu biéu thirc diéu kién dung thi s& thuc hién Iénh tht nhat, néu khong chuong
trinh s€ thuc hién Iénh thu 2.

3. CAu tric switch
Cu phép cua Iénh switch nhu sau:

switch(biéu thuc)

{ 3
case hang 1: cac lénh nhém 1;break;
case hang 2: cac 1lénh nhém 2;break;
default: cout<< ;

}

Néu biéu thirc diéu kién dung thi s& thuc hién Iénh tht nhat, néu khong chuong
trinh s€ thuc hién Iénh thu 2.

4. C&c toan tir logic
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B. CAC VI DU MAU

Vi du 2.1: Poan chuong trinh sau st dung cau trdc if dé nhap vao mot sé nguyén
in ra 1 néu s do 1a nguyén duong, in ra —1 néu sé d6 1a nguyén 4m va in ra 0
néun = 0.

#include
using namespace std;
int main()
{
long long n;
cin>>n;
if(n>0) cout<<l;
if(n==0) cout<<0;
if(n<@) cout<<-1;
}

Vi du 2.2: Chuong trinh sir dung cau tric if else dé nhap vao hai sé nguyén
a, b va in ra s6 nho hon.

#include
using namespace std;
int main()
{
long long n;
cin>>n;
if(n>9) cout<l;
if(n==0) cout<«o9;
if(n<@) cout<«-1;
}

Vi du 2.3: Chuong trinh sit dung ct phap if else long nhau

#include
using namespace std;
int main()

{
long long a,b;
cin>>a>>b;
if(b==0) cout<<”MATH ERROR”;
else if(a%b==0) cout<<”YES”;
else cout<<”NO”;
}

Vi du 2.4: Chuong trinh st dung cl phap switch () case.

#include
using namespace std;
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int main()
{
long long n;
cin>>n;
switch(n)
{
case 1: cout<< ; break;
case 2: cout<< ; break;
default: cout<« ;

C. BAI TAP AP DUNG

Bai 2.1 (NO201A)  Chin I¢é ’

Y&u ciu: Cho sb nguyén n. In ra ODD néu n 1¢, in ra EVEN néu n chan.
Dir liéu: Mot dong ghi mét sé nguyén n (0 < n < 10°).

Két qua: Ghi ra ODD hoiac EVEN

Vi du:

input output
1 oDD
Bai 2.2 — (N0202A) Chia hét
Yéu cau: Cho hai so nguyén a, b. In ra YES néu a chia hét cho b, in ra —1 néu
b = 0, inra NO néu a khong chia hét cho b.

Dir liéu: Mot dong ghi hai sé nguyén a, b 1a sb nguyén kiéu 64 — bit.
Két qua: Ghira YES, —1, NO nhu yéu cau dé bai.
Vi du:

input output
12 NO

Bai 2.3 — (N0203B) Nam nhuan

Yéu cAu: Nam Nhuén 14 nim chia hét cho 4 ma khong chia hét cho 100, nhung
dﬂa}étch0400thivﬁnlénénrNhu@m‘Nhéprnétnéﬁ,néunénldélanénrNhuén
thi in ra YES, néu khong in ra NO.

Dir liéu: Mot dong ghi mot sé nguyén 1a nam can xét.
Két qua: Ghira YES, NO nhu yéu cau dé bai
Vi du:
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input

output

4

YES

Bai 2.4 — (N0204A)

S6 I6m hon 1

Yéu cau: Nhap vao 2 sé phan biét a, b. In ra sé [6n hon.

Dix liéu: Mot dong ghi 2 sé nguyén a, b 1a cac sé nguyén 32 — bit.

Két qua: Inrasd 16n hon.

Vi du:

input

output

2 3

3

Bai 2.5 — (N0205B)

S6 I6n hon 2

Yéu cau: Nhap vao 4 sé phan biét a, b, ¢, d. In ra sb 16n nhat trong 4 s6 do.
Dir liéu: Mot dong ghi 4 sé nguyén a, b, ¢, d 1a cac sé nguyén 64 — bit.
Két qua: In ragiatrilén nhattrong 4sb a, b, c, d.

Vi du:

input output
1234 4

Bai 2.6 — (N0206A) S6 chinh phuwong
Yéu cau: Nhap vao sé nguyén n, in ra YES néu n 1a sé chinh phuong, in ra NO
néu n khong chinh phuong. Ta c6 thé kiém tra s6 chinh phwong bang cach kiém
tra n ¢6 bang sqrt(n) * sqrt(n) hay khéng.

Cu phép so sanh nhu sau:
n==(long long)(sqrt(n))* (long long)(sqrt(n)).
Dix liéu: Mot dong ghi s6 nguy@n n s6 nguyén 64 — bit.
Két qua: In ra YES hozc NO néu n la chinh phuong hodc khong twong tng.
Vi du:

input output
9 YES

Bai 2.7 — (N0207A) Ba canh tam giac
Yéu cau: Nhap vao sé nguyén ba sé nguyén a, b, c. Kiém tra xem 3 s6 d6 ¢6 1ap
thanh 3 canh cua tam giac hay khéng?

Dix liéu: Mot dong ghi 3 sé nguyén a, b, c 1a s6 nguyén 64 — bit.

Két qua: Inra YES hoic NO néu 3 s6 c6 thé Iap thanh 3 canh cua tam gi4c hay
khong.

Vi du:
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input

output

111

YES

Bai 2.8 — (N0O208A) Phwong trinh bac hai
Nhap vao s nguyén ba sé nguyén a, b, ¢. Giai phuong trinh ax? + bx + ¢ = 0.
Dit A = b? — 4ac, ta cd néu A< 0 thi phuong trinh vo nghiém, néu A= 0 thi
phuong trinh cé 1 nghiém, con khi A> 0 thi phuong trinh ¢6 2 nghiém phéan
biét.
Yéu cau:

- In ra NOSOL néu phuong trinh v6 nghiém,

- In ra ONE néu phuong trinh c6 nghiém kép,

- Inra TWO néu c6 2 nghiém phan biét.

Dir liéu: Mot dong ghi 3 sé nguyén a, b, c 1a s6 nguyén 64 - bit (a khac 0)
Két qua: Inra NOSOL, ONE, TWO theo yéu cau dé bai.
Vi du:

input
111

output
NOSOL

Bai 2.9 — (N0209A) S6 nhé nhat 1
Yéu cau: Cho ba sé nguyén a, b, ¢ (|al, |b|, |c|] < 10), tim gia tri nho nhat cua
basb a,b,c.

Dir liéu: Mot dong ghi ba s6 nguyén a, b, c.
Két qua: Pua ra gia tri nho nhat trong ba sé a, b, c.
Vi du:

input

output

1

34

Bai 2.10 — (N0210A)

S6 nhé nhat 2

Yéu cau: Cho basb nguyén a, b, c (|al, |b], |c] < 10°), tim gia tri nho nhat caa
bénsb a,b,c,d.

Dir liéu: Mot dong ghi bbn s nguyén a, b, ¢, d.
Két qua: Pua ra gia tri nho nhat trong bon sé a, b, ¢, d.
Vi du:

input
1357 1

output
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Bai 2.11 — (N0211B)  Ba diém thang hang
Trong hé truc toa do Oxy, ba diém A, B, C thing hang néu AB = kAC hay toa
d6 ba diém tuong Gng ty 1¢ véi nhau nhu sau:

(xp —x4) Ve —Ya) = (x¢c — x4) Y — Va)-

Y&u cau: Cho toa d6 3 diém 4, B, C. Kiém tra xem 3 diém A, B, C c6 thang hang
khong?

Dir liéu: Mot dong ghi 6 s6 nguyén xa, ya, xb, yb, xc, yc c6 kiéu dit liéu int 1a toa
do cua A, B, C.

Két qua: Puara YES néu A, B, C thang hang, NO néu A, B, C khéng thang hang.
Vi du:

input output
112233 YES

Bai 2.12 — (N0212B)  Chia hét cho 3
Yéu cau: Cho hai so a, b. Kiém tra xem 2 chit s6 cudi cling cua tich a X b ¢é chia
hét cho 3 hay khéng?

Dir liéu: Mot dong ghi hai s6 nguyén a, b, ¢ (|al, |b], |c| < 10°).

Két qua: Ghi YES néu hai chit s6 cudi ciing cua a * b chia hét cho 3, ghi NO néu
nguoc lai.

Vi du:

input output
10 10 YES

Bai 2.13 — (N0213B)  S6 nhé nhi

Yéu cau: Cho 5s6 nguyén a, b, ¢, d, e kiéu int d6i mot khac nhau. In ra s6 nho
tha nhi.

Dir liéu: Mot dong gom 5 sé nguyén a, b, c, d, e.

Két qua: In ra s6 nho thir nhi.

Vi du:

input output
12345 2

Bai 2.14 — (N0214B)  Quy tic chia

Yéu cau: Cho 3 sb nguyén a, b, c. Inra dau/néu a/b = c hoic b/c = a hoic
c/a = b va in ra NOSOL néu khdng thoa man.

Dir liéu: Mot dong géom 3 sé nguyén a, b, ¢ (|al, |b], |c| < 10°).

Két qua: Ghira/néu a/b = ¢ hoic b/c = a hoic c/a = b in ra NOSOL néu
khong thoa man.
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Vi du:

input output
122 /
Bai 2.15— (N0215A)  Bang nhau
Y&u ciu: Cho 5 s6 kiéu int. In ra YES néu ¢ it nhat 4 sé bang nhau, in ra NO
néu khéng thoa man.

Dir liéu: Mot dong géom 5 s6 nguyén a, b, ¢, d, e (0 < |al, |bl, |c|, |d], |e] < 102).
Két qua: Ghira YES néu c6 4 sé bang nhau, ghi NO néu nguoc lai.
Vi du:

input output
11112 YES

Bai 2.16 — (N0216D)  Ngay sinh
Y&u cau: Cho ngay sinh cia mot ngudi. In ra thi ciia ngay sinh ngudi do.

Dir liéu: Mot dong gom 3 sé nguyén d,m,y (0 < d,m,y < 10°) 1a ngay, thang,
nam sinh.

Két qua: Ghi ra thir bang tiéng Anh tuong tng (Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, Sunday).

Vi du:

input output
3 9 2019 Tuesday

Bai 2.17 — (N0217C)  Nhiéu tudi hon
Y&u cau: Cho ngay thang nam sinh ctia hai ngudi. In ra 1 néu ngudi thi nhat
nhiéu tudi hon ngudi thir hai, in ra —1 néu ngudi thir hai nhiéu tudi hon nguoi
tha nhat, in ra 0 néu ca hai bang tudi nhau.
Dir ligu:
e Dong 1 ghi 3 s6 nguyén kiéu int d1,m1, y1 1a ngay thang nim sinh cua
nguoi thir nhat.
e DONg 2 ghi 3 s6 nguyén kiéu int d2,m2,y2 la ngay thang nam sinh cua
ngudi thir nht.

Két qua: in ra két qua twong tng —1, 0, 1.
Vi du:

input output
1 2 2004 1
1 3 2004
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CHUONG 3 - CAU TRUC VONG LAP
A. KIEN THUC GHI NHO
1. Cau trac vong lap for
Cu phéap cua lénh for nhu sau:

for (<biéu thic 1>;<biéu thic 2>;<biéu thic 3»)

{

<lénh>;

}

Trong d6 <biéu thirc 1> I biéu thic khai tao bién lap, <biéu thic 2> 14
biéu thirc dirng vong lap, <biéu thic 3> 1a diéu khién lap.

Vi du don gian tinh téng S = 1 + 2 + -+ + 10.

for (int i=1;i<=10;i=i+1) S = S+i;
2. Cau tric vong lap while
Cu phap cua Iénh while nhu sau:

while (<biéu thic diéu kién»)
{

<1lénh 1>;

<1lénh 25;

<1lénh n>;
14 2 \ } 14
Neéu biéu thire dieu Kién dung thi sé thuc hién tat ca cac 1énh. VVong lap sé dung
khi biéu thire diéu kién c6 két qua sai.

3. Cau truc vong lip do while
Cu phép cua Iénh do while nhu sau:

do

{
<lénh 1>;
<1lénh 2>;

<lénh n>;
}
while(biéu thic diéu kién);
Vong lap do while s& lan luot thuc hién céc cau Iénh tir <1énh_1> dén
<1énh_n> va sau d6 kiém tra xem biéu thirc diéu kién c6 ding khong dé tiép tuc
Iap hoac thoét ra.
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B. CAC VI DU MAU
Vi du 3.1: Chuong trinh sau str dung vong lap for tinh n!.

#include
using namespace std;
int main()
{
long long n,S = 1;
cin>>n;
for(int i=1;i<=n;i++)
S*=7;
coutk<s;

}

Vi du 3.2: Chuong trinh sir dung vong lap for 16ng nhau in ra bang ctru chuong.

#include
using namespace std;
int main()
{
for(int i=1;i<=9;i++)
{
cout<< <<i<<endl;
for(int j=1;j<=9;j++)
cout<<ik< <<j<< <<i*j<<endl;

}

}

Vi du 3.3: Chuong trinh sau sir dung vong lap while dé in ra sé nguyén duong
nho nhatsao téng S = 1 + % + % + et % > A véi A 1a mot sb cho trude.

#include
using namespace std;
int main()
{
float A, n = 0, S = 0;
cin>>A;
while(S<A)
{
++n;
S=S+1/n;
}

cout<<n;}
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Vi du 3.4: Chuong trinh sau sir dung vong lip do while dé doc dir liéu tir ban
phim cho dén khi phim Y dugc nhan.

#include
using namespace std;
int main()

{
char ch;
do { cin>>ch;}
while (ch!="Y");
}

C. BAI TAP AP DUNG

Bai 3.1 — (N0301A) Dau sao
Yéu cau: Viét chuong trinh nhap vao sé nguyén n (0 < n < 100). In ra n dau *
trén cung mot dong.

Dix liéu: Mot dong ghi s6 nguyén n.
Két qua: Pua ra n dau * viét lién nhau.

Vi du:

input output
4 3k 3k sk k
Bai 3.1 — (N0302A) S6 tw nhién
Yéu cau: Nhap vao s6 nguyén duong n (0 < n < 10%). In ra céc sé nguyén
duong tir 1 dén n.

Dir liéu: Mot dong ghi s6 n duy nhat.

Két qua: In ra cac sd nguyén duong tir 1 dén n mdi sd cach nhau 1 dau céch
trong, ket thic bang dau !

Vi du:

input output
5 12345
Bai 3.2 — (N0303A) Dau thing
Yéu cau: Nhap vao sb nguyén duong n(0 < n < 10°). In ra 3 hang dau #.

Dir liéu: Mot dong ghi sé n duy nhat.
Két qua: Dong 1 ghi n dau #, dong 2 ghi n — 1 dau #, dong 3 ghi n — 2 dau #.
Vi du:

| input | output |
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4 HHH#
HeH
H#

Bai 3.3 — (N0304A) Dau dé la
Yéu cau: Nhap vao sb nguyén duong n (2 <n < 103). In ra méot hinh vudng
canh n gébm cac dau $.

Dir liéu: Mot dong ghi sé n duy nhét.

Két qua: In ra mot hinh vudng gdm n? diu $.

Vi du:
input output
4 $$%%
$$$%
$$%%
$$$%

Bai 3.4 — (N0305B) S6 khoéng
Yéu cau: Nhap vao s nguyén duong n (2 < n < 10%). In ra mot tam giac vudng
can canh gém n cé4c s6 0 v&i dong cudi cing la canh day gom n s6 0.

Dir liéu: Mot dong ghi sé n duy nhat.
Két qua: Dong 1 ghi 1s6 0, dong thir 2 ghi 26 0,..., dong tha i ghi i s6 0.
Vi du:

input output
4 (%]
00
000
0000

Bai 3.5 - (N0306B) Giai thiwra
Yéu cau: Nhap vao sé nguyén duong n (2 < n < 103). In ra n! chia lay du cho
10% + 7.

Dir liéu: Mot dong ghi s6 n duy nhat.
Két qua: Ghi ra két qua (n!)%(10° + 7).
Vi du:

input output
4 24

Bai 3.6 — (N0307C) S6 day nhi phan

Yéu cau: Nhap vao sé nguyén duong n (2 < n < 15).. In ra s6 ddy nhj phan do
dai n. Chang han véi n = 2 ta ¢ cac day nhi phan 142 00, 01, 10, 11. Véin = 3 ta
cé cac day nhi phan 000, 001, 010, 011, 100, 101, 110, 111.
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Dir liéu: Mot dong ghi sé n duy nhét.
Két qua: Ghi ra sb lugng ddy nhi phan d6 dai n.
Vi du:

input output
4 16

Bai 3.7 — (N0308B) Day s6 1

sz fur =1Luy =1,
Cho day so: {un =2uU, ; — U, VN >3

Yéu cau: Nhap vao sb nguyén duong n (0 < n < 10°). In ra s6 tha n cia day.
Dir liéu: Mot dong ghi s6 n duy nhét.

Két qua: Ghi ra sb tha n cua day sé.

Vi du:
input output
4 1
Bai 3.8 — (N0309C) Day s6 2
~ %, u1=1,u2=1,
Cho day so: {un — 3w, — 1, VN> 3

Yéu cau: Nhap vao sé nguyén duong n (2 < n < 10°). In ra s6 thi n cia day.
Két qua co thé rat 16n nén ta chia lay du cho 10° + 7.

Dir liéu: Mot dong ghi sé n duy nhat.
Két qua: Ghi ra sb thi n cua ddy sb chia lay du cho 10° + 7.
Vi du:

input

output

3

2

Bai 3.9 — (N0310C)

Yéu cau: Tinhtong S = 1! + 2! + --- + n!. Két qua cd thé rat I16n nén sé chia lay

du cho 10° + 7.

Téng giai thira

Dir ligu: Mot dong ghi sé n (0 < n < 10°) duy nhat.

Két qua: Ghi ra S trong ung chia lay du cho 10° + 7.

Vi du:

input

output
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Bai 3.10 — (N0311B)  Bang ky tu
Yéu cau: Nhap vao hai sé nguyén duong m,n (0 < m,n < 103) va mot ky tu
ch. In ra bang m hang, n cot ky tu vira nhap.

Dir liéu:

- Dong 1 ghi hai s6 nguyén m, n;

- Dong 2 ghi ky tu ch.
Két qua: Ghi ra bang m hang, n cot ky tu ch.
Vi du:

input output
2 3 aaa
d daa
Bai 3.12 — (N0312A) Tong mii bon
Y&u cau: Viét chuong trinh inraténg S = 1% + 2% + --- + n*.

Dir liéu: Mot dong ghi s nguyénn (0 < n < 100).
Két qua: Pua ra tong S.
Vi du:

input output
2 17
Bai 3.13 — (N0313B) Tong mii ba
Yéu cau: Viét chuong trinh inratong S = 13 + 23 + --- + n3,
Dir liéu: Mot dong ghi s6 nguyénn (0 < n < 10°).
Két qua: Pua ra tong S chia lay du cho 10° + 7.
Vi du:

input output
3 36

Bai 3.14 — (N0314B) Tong dau

Yéu ciu: Tim s nguyén k sao cho tong tir 1 dén k bang n cho trudc.

Dir liéu: Mot dong ghi s6 nguyénn (0 < n < 10°).
Két qua: In ra YES néu ton tai k, in ra NO néu khdng ton tai k.

Vi du:

input output

10 YES

Bai 3.15 — (N0315B) Téng khong biét truéc sé phan tir
Yéu cau: Tinh tong caa mot ddy sé nguyén chua biét trudc s6 phan ti.
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Dir liéu: Mot dong ghi khdng qué 10° phan tir 1a cac s6 nguyén 32 bit cach nhau
it nhat mot dau cach tréng.

Két qua: Ghi ra két qua 1a tong caa cac s6 nguyén trén.
Vi du:

input output
123456 21

Bai 3.16 — (N0316C) Sé Fibonacci
Yéu ciu: D3y sb Fibonacci 1a mot ddy sb c6 cong thirc nhu sau:

U = U, = 1,
Uy, = Up_q1 T Up_p, VN =3

Hay tinh phan ta the n cua ddy Fibonacci, két qua co thé s& vuot gia tri caa kiéu
nguyén 64 bit nén ta chia ly du cho 10° + 7 khi in ra.

Dir liéu: Mot dong ghi mot s6 nguyén duong n (0 < n < 10°).
Két qua: Ghi ra két qua la s6 Fibonacci thi n chia lay du cho 10° + 7.
Vi du:

input output
4 3

Bai 3.17 — (N0317C) Téong khong vwot qua A
Yéucau:ChoS = 1 + 1/2 + 1/3 +...+ 1/n.Véi sb thuc A hay tim sé
nguyén duong n nho nhatsaocho S > A.

Dir liéu: Mot dong ghi s A duy nhat.

Két qua: Ghi ra két qua s6 nguyén duong n nhé nhét sao cho S > A.
Dit liéu dam bao sé budéc 1ap khong qué 10°.

Vi du:

input

output

2

4
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CHUONG 4 - KIEU DU LIEU MANG MOQT CHIEU
A. KIEN THUC GHI NHO

1. Khai bao mang
Cu phép khai bdo mang nhu sau:

| <tén kiéu dir 1iéu> <tén mang>[sé6 pt]; |
Trong d6 <tén kiéu dir 1iéu> la kiéu nguyén int, long long hoic kiéu thuc
float, double hay kiéu ky tu...Vi du ta khai béo: int a[100]; s& cho ta 100
phan tir tir a[@] dén a[99].

2. Cach sir dung

Sau khi khai bdo mang ta truy cap phan ti théng qua chi sb caa phan tir nhu sau:
<tén_mang> [chi_s&], vi du mudn truy cap phan ta the 5 cia mang a ta viét
a[5].

Pé doc dir liéu cho mang ta két hop vong lip dé doc cho ting phan tir nhu vi du
sau:

for(int i=1;i<=10;i++) cin>>a[i];
beé in dir liéu mang ta két hop vong lap dé in cho tirng phan ti nhu vi du sau:

for(int i=1;i<=10;i++) cout<<al[i];
Muon tac dong téi tirng phan tir cia mang ta truy cap qua chi so nhu vi du sau:

for(int i=1;i<=10;i++) a[i]=a[i]+3;
B. CAC Vi DU MAU

Vi du 4.1: Chuong trinh nhap dir liéu mang mét chiéu 100 phan tir, in ra tong cac
phan tir.

#include
using namespace std;
int a[105],n,S = ©;
int main()
{
long long n;
cin>>n;
for(int i=1;i<=n;i++)
{
cin>»ali];
S =S+ a[i];

cout«<s;

}
Vi du 4.2: Chuong trinh nhap di liéu mang mot chiéu 100 phan ti, in ra phan ti
nho nhat.
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#include
using namespace std;
int a[105],n,NN = 1le9;
int main()
{
long long n;
cin>>n;
for(int i=1;i<=n;i++)
{
cin>»al[i];
if(NN>a[i])NN=a[i];
}
Cout<<NN;
; ‘ ‘ —
Vi du 4.3: Chuong trinh nhap vao mang mot chiéu 100 phan tur, dém so6 so chan.
#include
using namespace std;
int a[105],n,dem = 0;
int main()
{
long long n;
cin>>n;
for(int i=1;i<=n;i++)
{
cin>»ali];
if(a[i]%2==0) dem++;
}
cout<<dem;
}

C. BAI TAP AP DUNG

Bai 4.1 — (N0401A) Gi4 tri nhé nhat

Yéu cau: Viét chuong trinh nhap vao n (0 < n < 100) sb nguyén kiéu 64 bit. In ra
gid tri nho nhat trong n s6 nguyén do.

Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n, , ’

- Dong 2 ghi n s6 nguyén duong cach nhau mét dau cach trong.
Két qua: Pua ra gia tri nho nhat caa n s6 nguyén.
Vi du:

| input | output |
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4 2
2346

Bai 4.2 — (N0402A) Tong mang
Y&u cau: Viét chuong trinh nhap vao n (0 < n < 100) s6 nguyén. In ra téng
ctia n s6 nguyén do.

Dir liéu:
- Dong dau tién ghi s6 nguyén khong am n,
- Dong 2 ghi n s6 nguyén duong cach nhau mét dau cach tréng.

Két qua: Pua ra tong cua n sd nguyén.

Vi du:
input output
4 15
2346

Bai 4.3 — (N0403A) Tong lé
Y&u cau: Viét chuong trinh nhap vao mét ddy gom n (0 < n < 100) s6 nguyeén.
In ra tong cac so l¢é trong dy s6 nhap vao.

Dir li¢u:
- Dong dau tién ghi s6 nguyén khong am n,
- Dong 2 ghi n s6 nguyén duong cach nhau mot dau cach tréng.

Két qua: Pua ra tdng cé4c s I¢é cua n sb nguyén.

Vi du:
input output
4 8
2345

Bai 4.4 — (N0404B) Gia tri I6n nhat
Y&u cau: Viét chuong trinh nhap vao mot ddy gdmn (0 < n < 100) sb nguyén.
In ra gid tri 16n nhat trong n s6 nguyén do.

Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n, ’ ’

- Dong 2 ghi n s06 nguyén ki¢u 64 bit cach nhau mot dau cach trong.
Két qua: Pua ra gia tri 16n nhat cta n s6 nguyén do.
Vi du:

input output
4 5
2345
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Bai 4.5 — (N0405B) Gia tri 1é nhé nhat
Yéu ciu: Viét chuong trinh nhap vao mot ddy gomn (0 < n < 100) s6
nguyén. In ra gia tri 1¢ nho nhit trong day sé nhap vao.

Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n,

- Dong 2 ghi n sé nguyén duong 64 bit cach nhau mot dau céch trong.
Két qua: Pua ra gia tri 16 nho nhat cia n s6 nguyén.

Vi du:

input output
4 3
2347

Bai 4.6 — (NO406A) Gié tri chia hét cho 3
Yéu cau: Viét chuong trinh nhap vao mot ddy gomn (0 < n < 100) s6
nguyeén. In ra s6 luong sé chia hét cho 3 trong n s6 nguyén do.

Dir li¢u:

- Dong dau tién ghi s6 nguyén khong am n,

- Dong 2 ghi n sé nguyén duong 64 bit cach nhau mot dau cach trong.
Két qua: Pua ra s6 cac sb chia hét cho 3.

Vi du:

input output
4 1
2347

Bai 4.7 — (N0O407A) Tong tri tuyét doi
Yéu cau: Viét chuong trinh nhap vao n (0 < n < 100) sé nguyén. In ra tong cac
gia tri tuyét ddi trong day so.

Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n, ’ ’

- Dong 2 ghi n s6 nguyén duong 64 bit cach nhau mét dau céch trong.
Két qua: Pua ra tong c4c gia tri tuyét doi ctia n s6 nguyén trong day.
Vi du:

input output
4 16
-2 3 -47
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Bai 4.8 — (N0408A) C4c s6 khong nhé hon X
Y&u cau: Viét chuong trinh nhap vao mot day n (0 < n < 100) sé nguyén va sb
nguyén X. In ra sb lugng cac sé khéng nho hon X trong diy sé do.

Dir liéu:

- Dong dau tién ghi n va 1a sé nguyén 64 bit,

- Dong 2 ghi n sé nguyén duong 64 bit cach nhau mot dau cach trong.
Két qua: Pua ra s6 cac s6 khong nho hon X trong day.

Vi du:

input output
41 2
23 -47
Bai 4.9 — (N0409A) So6 thudc doan
Y&u cau: Viét chuong trinh nhap vao n (0 < n < 100) sé nguyén. In ra sé luong
cac sb thudc doan [500; 3000] trong day sé.

Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n,

- Dong 2 ghi n s6 nguyén duong cach nhau mot dau cach tréng.
Két qua: Pua ra sb lugng cac sb thudc doan [500; 3000] trong day sb.

Vi du:

input Output
5 3
501 1 4 600 200

Bai 4.10 — (N0410B) S6 chinh phwong

Yéu cau: Mot sé a dugc goi 1a chinh phuwong néu ton tai s6 nguyén b thoa man
b? = a. Ta c6 thé sir dung mot s6 lénh dé kiém tra mot s6 ¢ chinh phuwong hay
khong nhu sau:

c==(int)(sqrt(a)); hoac c==(long long)(sqrt(n))
if(c*c==a) <a la chinh phuong>;
else <a khdéng la chinh phuong>;

Viét chuong trinh nhap vao n (0 < n < 100) sé nguyén. In ra sé luong cac s6
chinh phuong trong day.

Dir liéu:
- Dong dau tién ghi s6 nguyén duong n,

- Dong 2 ghi n sé nguyén duong cach nhau mot dau cach trong.
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Két qua: Pua ra s6 luong cac sb chinh phuong trong day.
Vi du:

input output
5 3
134920

Bai 4.11 — (N0411B) Pém nghich thé
Yéu cau: Viét chuong trinh nhap vao n (0 < n < 100) sé nguyén. In ra sé lugng
cac cap a[i] va a[j] thoa man i < j va a[i] > a[j] trong day sd.

Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n,

- Dong 2 ghi n s6 nguyén duong cach nhau mét dau cach tréng.
Két qua: Pua ra sb lugng cac cap a[i] va a[j] théaman i < j vaa[i] > a[j].
Vi du:

input output
5 4
120495

Bai 4.12 — (N0412B) Sap xép
Y&u ciu: Viét chuong trinh nhap vao n (0 < n < 100) sb nguyén. Sap xép theo
thir ty ting dan cac sd nguyén do

Dir liéu:
- Dong dau tién ghi s6 nguyén duong n,
- Dong 2 ghi n s6 nguyén duong 64 bit cach nhau mot dau céch trong.

Két qua: Mot dong ghi n sé nguyén theo thix tu tang dan cach nhau mot dau céch
tréng. Yéu cau khong duoc sir dung ham sort ma hdy sap xép bang thuat toan “noi
bot”.

Vi du:

input output
5 1459 20
120495
Bai 4.13 — (N0413B) Tong binh phwong
Y&u cau: Viét chuong trinh nhap vao mot ddy gom n (0 < n < 103) sb nguyén.
In ra gia trj 16n nhét cua tong binh phuong af + a?,0 < i < j < n trong day so.

Dir liéu:
- Dong dau tién ghi sé nguyén khong am n,
- Dong 2 ghi n s6 nguyén 64 bit cach nhau mot dau cach trong.
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Két qua: Pua ra s6 luong gia tri I6n nhat cua tong binh phuong a? + ajz, 1<
i <j < ntrong day so.

Vi du:

input output
5 41
12345

Bai 4.14 — (N0414C) Quicksort

Yéu ciu: Viét chuong trinh nhap vao n (0 < n < 105) s nguyén. Sap xép theo
thir tu ting dan céc s6 nguyén do. Str dung ham sort (a+1,a+n+1) Véi do phic
tap thuat toan O (nlogn).

Dir liéu:
- Dong dau tién ghi s6 nguyén duong n,
- Dong 2 ghi n s6 nguyén duong 64 bit cach nhau mot dau céch trong.

Két qua: Mot dong ghi n s6 nguyén theo thir tu tang dan.
Vi du:

input output
5 23456
62345

Bai 4.15 — (N0415B) Sé6 lan xuat hién nhiéu nhat
Y&u ciu: Viét chuong trinh nhap vao n (0 < n < 100) sé nguyén a; (0 < a; <
100). In ra s6 lan xuat hién cua s6 xuat hién nhiéu nhat trong day so trén.

Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n,

- Dong 2 ghi n s6 nguyén duong 64 bit cach nhau mot dau céch trong.
Két qua: Pua ra sb 1an xuat hién caa s6 xuat hién nhiéu nhat trong day sb trén.

Vi du:

input output
5 2
62346

Bai 4.16 — (N0416A) Chia hét cho 3
Yéu cau: Viét chuong trinh nhap vao n (0 < n < 10%) sb nguyén. Xda cac phan
tir chia hét cho 3 cua ddy va in ra day sau khi x6a.

Dir liéu:
- Dong dau tién ghi s6 nguyén duong n,
- Dong 2 ghi n s6 nguyén duong cach nhau mot dau cach tréng.
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Két qua: Mot dong ghi ddy sau khi x6a di cac phan tir chia hét cho 3.
Vi du:

input output
5 2 4
62346

Bai 4.17 — (N0417B) Ky tu xuat hién nhiéu nhat
Y&u ciu: Viét chuong trinh nhap vao n (0 < n < 100) Ky ty latinh thuong (a' -
>'7"). In ra ky tu xuat hién nhiéu nhat trong n ky tu da cho.

Dir li€u:
- Dong dau tién ghi s6 nguyén khong am n,
- Dong 2 ghi n ky tu cach nhau mdt dau cach trong.

Két qua: Pua ra ky tu xuat hién nhiéu nhat trong day ky tu trén, néu c6 2 ky tu
coO cung sO lan xuat hién thi in ra ky ty c6 thi tu tr dién nho hon.

Vi du:

input output
5 a
aabbd
Bai 4.18 — (N0418B) Chia hét 3va5
Yéu cau: Viét chuong trinh nhap vao n (0 < n < 10°) s nguyén. X6a cac phan
tir chia hét cho 3 cua ddy va in ra day sau khi x6a. Sau d6 lai x6a cac phan tir chia
hét cho 5 trong day con lai va in ra day

Dir liéu:

- Dong dau tién ghi s6 nguyén duong n,

- Dong 2 ghi n s6 nguyén duong 64 bit cach nhau mot dau céch trong.
Két qua:

- Dong dau tién ghi day sau khi x6a di cac phan tu chia hét cho 3,
- Dong thir hai ghi day sau khi x6a hét cac phan tur chia hét cho ca 3 va 5.

Vi du:

input output
7 124510
12345610 |12 4

Bai 4.19 — (N0419B) Gia tri nhé nhat dén k
Yéu ciu: Viét chuong trinh nhap vao n (0 < n < 100) s nguyén a;. Tim gia tri
nho nhét cia ddy sb tir phan tir thir 1 dén phan ti thir k nao do.

Dir liéu:
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- Dong dau tién ghi s6 nguyén khong am n,

- Dong 2 ghi n ky tu cach nhau mot dau céch trong,
- Dong 3 ghi s6 cau hoi t,

-t dong sau mdi dong ghi mét s6 nguyén k.

- Céc sb déu la s6 nguyén 32 bit.

Két qua: Dua ra t dong, mdi dong ghi mot sé nguyén mink 1a gié tri nho nhat
trong c4c s6 a, dén a, tuong tng.

Vi du:
input output
5 2
52341 2
3 1
2
4
5

Bai 4.20 — (N0420C) Trgn mang
Y&u ciu: Viét chuong trinh nhap vao 2 mang A va B mdi mang cé n (0 < n <
10%) s6 nguyén. Tron hai mang lai thanh mot mang va sap xép theo thu ty giam
dan va in ra.
Dir liéu:
- Dong dau tién ghi s6 nguyén duong n,
- Dong 2 ghi n s6 nguyén duong cach nhau mot dau cach trong biéu dién
mang A,
- Dong 3 ghi n s6 nguyén duong cach nhau mot dau céch trong biéu dién
mang B.

Két qua: Mot dong ghi mang C 12 tron hai mang trén lai va sap xép theo tha ty
giam dan.

Vi du:
input output
5 66554332
13256 21
23456

Bai 4.21 — (N0421D) Phan tir trung vi

Yéu cau: Viét chuong trinh nhap vao mot mang, in ra sé trung vi ctia mang.
S6 trung vi 1a s6 6 gia tri trung binh trong mang. Néu mang c6 2n + 1 phan ta
thi sau khi sap xép phan ti trung vi 1a phan tir thd n + 1. Néu mang c6 2n phan
tir thi s6 trung vi 1a trung binh cong cua hai phan ti ¢ giita sau khi sap xép mang.

Dir liéu:

Nguyén Puc Toan, tmathcoding



Algorithm with C++

- Dong 1 ghi s6 nguyén duong n (n < 10°)
- Dong 2 ghi n s6 nguyén cach nhau mot dau cach tréng

Két qua: Mot sd duy nhat 13 phan tir trung vi cia mang.

Vi du:

input

output

6

135246

3.

5
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CHUONG 5 - KIEU DU LIEU MANG HAI CHIEU
A. KIEN THUC GHI NHO
1. Khai niém ma tran
Ma tran 1a mot khéi niém toan hoc co ban. Theo dinh nghia cta dai s6 tuyén tinh,
ma tran 1a mot bang sé gdm m hang va n cot. Ting 6 trong ma tran ta goi 1a phan
tir. Vi du ta cho ma tran 2 hang va 3 ¢6t nhu sau:
1 2 3
6 5 4
Ta danh sd phan tir cia ma tran bang chi sé6 hang va chi sé cot A[i][j], trong d6 i
la chi s6 hang va j 1a chi s6 cot. Chang han véi ma tran trén ta cd A[1][1] =
1,A[1][2] = 2,A[1][3] = 3,A[2][1] = 6,A[2][2] = 5, A[2][3] = 4.

a=|

Khi ma tran chi c6 1 hang, ta c6 ma tran hang nhu sau: [@1 .. Qn] va thuong
goi la vector hang.
a;
Khi ma tran chi co 1 c6t, ta c6 ma tran cot nhu sau: [] va ta goi la vector cot.
a’fl
Khi s6 hang va sb cot biang nhau ta ¢ khai niém ma tran vuéng. Chang han ma

1 2 0
tran vudng cap 3 nhu sau: [6 1 0].

8 0 1
Trong tin hoc 1ap trinh ta mé rong khai niém ma tran, phan tir caia ma tran khong
chi 12 s6 thuc ma con cd thé 1a ky tu hay 13 mot kiéu dir liéu khéc. Vi du sau day
a b c
Xy z].

a s d

la mot ma tran ky ty:

Ngon ngir 1ap trinh C** cung cap kiéu dir liéu mang hai chiéu dé biéu dién ma
tran. Ta chi y rang kiéu dit liéu nay rat quan trong trong nhiéu linh vuc nghién
ctru nhu xir Iy anh, thong ke, tri tué nhan tao...

2. Khai bao mang hai chiéu
Cu phép khai b4o mang nhu sau:

\<tén kiéu dir 1iéu> <tén mang>[sé pt hang][sé pt cot]; \
Trong d6 <tén kiéu dir 1iéu> 1a kiéu nguyén int, long long hoic kiéu thuc float
hay Kiéu ky tu...Vi du ta khai béo: int a[10@][100]; s& cho ta 100 X 100
phan tu tir a[0][0] dén a[99][99].

3. Céach sir dung

Sau khi khai bdo mang ta truy cap phan ti théng qua chi sb ctia phan tir nhu sau:
<tén_mang> [chi_s6_hang][chi s6 cot], vi du mudn truy cap phan tir hang
5 cot 6 cuamang a taviét a[5][6].
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Dé doc dir liéu cho mang ta két hop hai vong lap 16ng nhau dé doc cho tirng
phan tir nhu vi du sau:

for(int i=1;i<=10;i++)
for(int i=1;i<=10;i++)
cin>»al[i][3j];
Dé in dit liéu mang ta két hop hai vong lap 16ng nhau dé in cho tirng phan tir nhu
Vi du sau:

for(int i=1;i<=10;i++)
{
for(int i=1;i<=10;i++)
cout<<al[i][3j];
cout<<endl;//1énh nay dé ngat dong

}

Muébn tac dong ti tirng phan tir cuia mang ta truy cap qua chi s6 nhu vi du sau:

for(int i=1;i<=10;i++)
for(int i=1;i<=10;i++)
S=5+a[i][j];

B. CAC Vi DU MAU

Vidu5.1: Ma tran 1a mét bang sé6 gdom m hang, n cot. Khi sé hang bang sb cot
ta ¢4 khai niém ma tran vuéng. Ta str dung cau triic mang hai chiéu dé biéu dién
ma tran. Chuong trinh sau nhap vao mot ma tran ¢c6 m hang n cot va in ra tong tat
ca cac phan tir trong ma tran.

#include
using namespace std;
int a[105][105], m, n, S = O;
int main()
{
cin>>m>>n;
for(int i = 1; i<=m;i++)
for(int j = 1; j<=n; j++)
{
cin>»a[i][3j];
S =5+ ali][]];
}
cout<<s;
}

Vi du 5.2: Chuong trinh sau nhap vao mot ma tran vudng va in ra cac phan tir
trén duong chéo chinh.

#include
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using namespace std;
int a[105][165], n, S = ©;
int main()
{
cin>>n;
for(int i = 1; i<=n;i++)
for(int j = 1; j<=n; j++)
{
cin>»al[i][3j];
¥
for(int i = 1; i<=n;i++)
cout<<al[i][j]««
}

C. BAI TAP AP DUNG
Bai 5.1 — (N0501A) In ma tran
Y&u cau: Viét chuong trinh nhap vao mét ma tran vudng. In ra chinh ma tran vira
nhap.
Dir li¢u:
- Dong dau tién ghi s6 nguyén khong am n(n < 100),
- n dong sau, dong thr i ghi n s6 nguyén biéu dién hang tha i cia ma
tran.

Keét qua: In ra chinh ma tran vira nhap.

Vi du:

input output

N R
N R

2
11
2 2
Bai 5.2 — (N0502A) Téng trén ma tran

Yéu cau: Viét chuong trinh nhap vao mot ma tran vudng. In ra chinh tong cac
phan tir trong ma tran vudng vira nhap.

Dir liéu:
- Dong dau tién ghi s6 nguyén khong am n(n < 100),
- n dong sau, dong tha i ghi n s6 nguyén biéu dién hang tha i cua ma
tran.

Két qua: In ra tong cac phan tir trong ma tran.

Vi du:
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input

output

2
1
2

2

Bai 5.3 — (N0503B) Hang c6 tong lén nhat
Y&u ciu: Viét chuong trinh nhap vao mot ma tran vuéng. In ra tong Ion nhét caa
mot hang trong ma tran da cho.

Dir liéu:
- Dong dau tién ghi s6 nguyén khong am n(n < 100),

- n dong sau, dong tht i ghi n s6 nguyén biéu dién hang thir i cua ma
tran.

Két qua: In ra tong 16n nhat ciia mot hang trong ma tran.

Vi du:

input output

12

ANPRP W

1
2
4

PP wWER

Bai 5.4 — (N0504B) Cét c6 tong I6n nhat
Y&u ciu: Viét chuong trinh nhap vao mot ma tran vuéng. In ra tong Ion nhat caa
mat cot trong ma tran da cho.

Dit lidu:
- Dong dau tién ghi s6 nguyén khong am n(n < 100),

- n dong sau, dong tha i ghi n s6 nguyén biéu dién hang tha i cia ma
tran.

Két qua: In ra tong 16n nhit ciia mot cot trong ma tran.

Vi du:

input output

N = W

11
2 3
4 4 4

Bai 5.5 — (NO505A) Gié tri chin lén nhat
Yéu cau: Viét chuong trinh nhap vao mot ma tran vudng. In ra gia tri chin 16n
nhat trong ma tran.

Dir liéu:
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- Dong dau tién ghi s6 nguyén khong am n(n < 100),
- n dong sau, dong tha i ghi n s6 nguyén biéu dién hang tha i cua ma
tran.

Két qua: Inra gia tri chan 16n nhat trong ma tran.

Vi du:

input output

AN PR W
AN R
O w R

Bai 5.6 — (NO506A) Tong trén dwong chéo chinh
Y&u cau: Viét chuong trinh nhap vao mot ma tran vuéng. In ra tong cac phan ti
trén duong chéo chinh caa ma tran, duong chéo chinh la cac phan tir c6 chi sb
hang bang chi s6 cot.
Dir li¢u:

- Dong dau tién ghi s6 nguyén khong am n(n < 100),

- n dong sau, dong tht i ghi n s6 nguyén biéu dién hang thir i cua ma

tran.

Két qua: In ra tong cac phan tir trén dudng chéo chinh.

Vi du:

input output

N R W
NS
w

4 4 6
Bai 5.7 — (N0507B) Téng trén dwong chéo phu

Y&u cau: Viét chuong trinh nhap vao mot ma tran vuéng. Tinh tong cac phan tir
& trén duong chéo phu, phan tir thude duong chéo phu cé téng chi s6 hang va chi
sb cot bang n + 1 véi n 1a c& ma tran.

Dir liéu:
- Dong dau tién ghi s6 nguyén khong am n(n < 100),
- n dong sau, dong tht i ghi n s6 nguyén biéu dién hang thi i cia ma
tran.

Két qua: In ra tong cac phan tir 1é trén duong chéo phu.

Vi du:

Nguyén Puc Toan, tmathcoding



Algorithm with C++

input output

WwWnN R W
N
A w R

Bai 5.8 — (N0508C) Téng trén bién ma tran
Y&u ciu: Viét chuong trinh nhap vao mot ma tran vuéng. Tinh tong cac phan tr
nam trén bién cua ma tran.
Dir liéu:
- Dong dau tién ghi s6 nguyén khong am n(n < 100),
- n dong sau, dong tha i ghi n s6 nguyén biéu dién hang tha i cua ma
tran.

Két qua: In ra tong cac phan tir Inam trén bién cia ma tran. Chang han véi ma

1 2 3
tranM=[4 5 1],téngtrénbiéncﬁamatrénM12‘11+2+3+1+1+1+
1 1 1
4 = 14.
Vi du:
Input output
3 14
123
451
111

Bai 5.9 — (N0509A) Téng hai ma tran

Y&u ciu: Cho hai ma tran cing ¢@, viéc tinh tong hai ma tran chi don gian Ia lay
tuwong ng cac phan tir ctia hai ma tran cong cho nhau. Vidu matran € = A +
B c6 ¢;; = a;; + b;j. Hay viét chuong trinh cong hai ma tran véi nhau.

Dir li¢u:
- Dong dau tién ghi 2 s nguyén khéng &m m, n (m,n < 100),
- mdong tiép, mdi dong ghi n sé nguyén biéu dién hang thir i caa ma tran
A (0 < |a;| <109,
- mdong tiép, mdi dong ghi n s6 nguyén biéu dién hang thir i cia ma tran
B (0 < |a;;| < 10%)
Két qua: m dong, mdi dong ghi n sb biéu dién ma tran tong.

Vi du:

| input | output |
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2 2 3 4
11 3 4
11
2 3
2 3

Bai 5.10 — (N0510B) Tich hai ma tran

Y&u cau: So vai phép todn cong ma tran thi phép toan tich ma tran c6 su phic tap
hon rat nhiéu. Cho hai ma tran A c6 ¢& m X n va ma tran B ¢6 ¢& n x p. Khi d6
ta méi thuc hién dugc phép nhan hai ma tran € = A X B nhu sau:

- Matran Csé co com X p,
- Phén tir ¢;; cua ma tran C duoc tinh bsi cong thic:
Cij = dajq X bl] + ai» X b2]+ +ain X bn]
Cha y rang phép nhan ma tran khong c6 tinh giao hoan, nghia 1a AxB==BxA.
1 0
; 111 2 2
Vidu: Cho A= ,B=|1 1|=>C=AxB=
1 21 3 3
01
Dir li¢u:
- Dong dau tién ghi 3 s6 nguyén khong am m, n, p (m,n,p < 100),
- m dong tiép, mdi dong ghi n s6 nguyén biéu dién hang tha i caa ma tran
A (0 < |a| <109,
- n dong tiép, mdi dong ghi p sé nguyén biéu dién hang tha i ctaa ma tran
B (0 < |a;;| < 109,
Két qua: m dong, mdi dong ghi p s6 biéu dién ma tran tich C = AxB.
Vi du:

input output

R R R RN
R ONRKR W
RPN

w N

w N

01
Bai 5.11 — (N0511C) Tong cac bang vuéng

Yéu cau: Ta xem xét mot bang s6 vudng, con goi la ma tran vuéng c& n X n. Xét
cac hinh vuong dong tdm co6 tdm la tdm cua bang so6 ban dau. Hay tinh tong cac
s6 ¢O trén cac canh ciia mdi hinh vudng d6. Vi du véi n 1a s6 1 thi tim cia ma
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tran 1a phan tir a[n/2 + 1;n/2 + 1], con véi n chin thi tam dwuoc xem 14 giao
diém cua dudng chéo chinh va duong chéo phu.
Dir liéu:

- Dong dau tién ghi s6 nguyén khong am n(n < 300),

- n dong sau, mdi dong ghi n sb nguyén biéu dién hang tht i ctia ma trin

(c4c sb nguyén déu c6 gia tri tuyét d6i nho hon 10°).

Két qua: mot dong gém cac s 1an luot 13 tdng cac sb trén canh cua nhitng hinh

vudng dong tAm v&i hinh vudng ban dau (tir hinh vudng c6 kich thwéc nhé nhdt
téi hinh vuéng c6 kich thwéc lén nhdt n x n)

1 2 3
Vi du: ma tran M = l4 5 1], c6 hai bang vudng tuong Umg cé kich thude
1 1 1

1x1va3x3voicactonglasval+2+3+1+1+1+1+4 =
14.

Vi du:

input output
16 18

R R AR DN
BN VN
B wWwoWw
R R R R
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CHUONG 6 - KIEU DU LIEU XAU KY TU
A. KIEN THUC GHI NHO
1. Hai kiéu xau trong C++
Trong C** ¢6 2 kiéu xau. Mot 1a kiéu C — style, ddy ban chat 1a mang cac ky tu.
Hai 1a kiéu string — C** — style, day 1a mét kiéu dit liéu dang vector véi nhiéu tién
loi. Trong hai kiéu thi kiéu string c6 nhiéu wu diém va cac phién ban méi nhat
lubn cé nhitng cap nhat cho kiéu nay. Trong tai liéu nay ta chi dé cap toi kiéu xau
Ky tu - string.

2. Khai bao va sir dung
CU phap khai béo cua kiéu string:

string <tén xau>;
Doc dir liéu xau ta cd 2 cau Iénh sau:

cin >> <tén xau>;

hoac:

getline(cin, <tén xau>);
Lénh thtr nhat s& doc xau téi dau trang dau tién va dung lai, co nghia 14 1énh nay
s& khong doc dugc xau co ky tu cach trong. Lénh thir hai s& khac phuc dugc viéc
khong doc dugc ky tu tréng nhu 1énh thir nhat.

V& ban chit xau ky tu van 1a cac ky tu dit canh nhau va truy cap vao céc ky tu
théng qua chi s. Vi du, dé truy cap téi phan tir thir i caa xau S ta viét S[i].

Ta chd v rang xau trong C** duge danh sb tir 0.

3. Cac phép toan va ham thanh vién
Ham quan 1y sb luong ky tu length() hodc size().

cout<<s.length(); //in ra do dai xau

cout <<s.size();//cing in ra d6 dai xau

- Ham s. front() tra vé phan tir dau tién.

- Ham s. back() tra vé phan tir cudi ciing.

- Ham s. substr(k, 1) trich xuat xau con tir vi tri k véi s ky tu L.
- Phuong thirc chén xau S1 va xau S2 vaéi cu phap S1. insert(vi tri, S2)
- Phuong thuc s. erase(k, ) x6a xau s tur vi tri k di L ky tu.

- Ham S2. find(S1) dé tim kiém xau S1 trong xau S2.

B. CAC VI DU MAU

Vi du 6.1: Chuong trinh sau nhap vao mot xau ky tu va bién céc ky tu cua xau
thanh ky tu hoa roi in ra xau mai.

#include
#define 11 long long
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using namespace std;

string S

int main()

{
getline(cin,S);
S = + S;

for(int i = 1; i<S.size();i++)
S[i] = toupper(S[i]);
coutk<s;

Vi du 6.2: Chuong trinh sau nhap vao hai xau ky tu va ghép hai xau ky tu thanh
mot Xau.

#include

#define 11 long long
using namespace std;
string S1,S2

int main()

{
getline(cin,S1);
getline(cin,S2);
string S = S2 + S1;
cout<s;

}

Vi du 6.3: Chuong trinh sau nhap vao mét xau ky tu bao gom ca dau céch trong,
dém va in ra cac dau cach trong trong xau.

#include

#define 11 long long
using namespace std;
string S;

int dem = 09;

int main()

{
getline(cin,S);
for(int i = 0;i<S.size();i++)
if(S[i]==" ') dem++;
cout<<dem;
}
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C. BAI TAP AP DUNG

Bai 6.1 — (NO601A) P dai xau

Y&u cau: In ra d6 dai cua xau ky tu S. Trong kiéu string ¢ 2 ham thanh vién quan
Iy do dai xdu la s.length() vas.size().

Dir liéu: Mot chudi ki tu S co do dai bat ky.
Két qua: La do dai caa chudi ky tu S trén.
Vi du:

input output
abcd 4
Bai 6.2 — (N0602A) Pém ky tuw
Yéu cau: Viét chuong trinh dém s6 ky tu Ch xuat hién trong xau S.

Dir ligu:
- Dong 1 14 chudi ki tu S c6 do dai nho 100 ky tu,
- Dong 2 la ky tu Ch.

Két qua: La sb lugng ky tu Ch trong xau S.

Vi du:

input output
bcdaaavab 4
a

Bai 6.3 — (N0603A) Ky tw hoa
Y&u ciu: Viét chuong trinh 1am hoa céc ky tu trong xau S cho trudc.

Dir liéu: Mot dong 1a chudi ki tu S c6 do dai nhé hon 1000 Ky tu bao gdm céc ky
tu la tinh thuong va hoa.

Két qua: La xau S sau khi da duoc 1am hoa céc ky tu.
Vi du:

input output
abcd ABCD
Bai 6.4 — (N0604A) Ky tw sb

Yéu cau: Viét chuong trinh dém céc ky tu chir s6 trong xau S cho trudc.

Dir liéu: Mot dong 1a chudi ki tu S c6 do dai nho hon 1000 ky tu bao gom céc ky
tu la tinh va céc chit sb.

Két qua: La sb lugng chir sé trong chudi ky tu S.
Vi du:
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input output
abcdl23abde 3
Bai 6.5 — (N0605B) Xau ddi xirng
Y&u cau: Mot xau ddi xang 1a xau ma khi viét nguoc lai thi ta duoc xau ban dau.
Vi du xau ABBA la mét xau ddi xting. Hay viét chuong trinh kiém tra tinh d6i
X{rng cta mot xau.

Dir liéu: Mot dong 12 xau ki tu S c¢6 d6 dai nho hon 1000 Ky tu bao gém cac ky
tu la tinh.

Két qua: Ghi YES néu S 1a xau ddi xang, ghi NO néu S 1a xau khong ddi xang.
Vi du:

input output
ABBA YES
Bai 6.6 — (N0606B) Téng chir s6
Yéu cau: Cho mot s6 nguyén duong X. Yéu cau: Hay tinh tong céc chit s6 cua sb
nguyén duong X.

Dir liéu: Mot dong 1a s6 nguyén duong X (X < 10100),
Két qua: Ghi tong cac chir s6 cua X.
Vi du:

input output
1234 10
Bai 6.7 — (N0607B) Pém so tir
Yéu cau: Viét chuong trinh nhap vao mot vian ban 1a mot chudi ki tu va co thé
chtra cac ki ty cach trong. Bém sé tir trong chudi ky tu do.

Dir ligu: Mot dong la chudi ky tu S (0 < length(S) < 1000).

Két qua: Sb tir trong chudi S.
Vi du:

input output
Cong hoa xa hoi (4
Bai 6.8 — (N0608B) Loai bé chir s
Yéu cau: Viét chuong trinh nhap vao mot van ban 1a mot chudi ki tu bao gom
chir cai va chir s. Loai bo cac chir s trong chudi ky tu do.

Di ligu: Mot dong 1a chudi ky tu S (0 < length(S) < 1000).

Két qua: Chudi S sau khi da loai bo cac ky tu sb.
Vi du:
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input output
ABCD1234abcd ABCDabcd
Bai 6.9 — (N0609B) Sé ky tw phan biét
Y&u cau: Viét chuong trinh nhap vao mot van ban 1a mot chudi ki tu bao gom
chir cai la tinh thuong. Hay in ra sb lugng cac ky tu phan biét trong chudi.

Dir liéu: Mot dong la chudi ky tu S (0 < length(S) < 2000).

Két qua: S6 lugng cac ky tu phan biét trong chudi ky tu S.
Vi du:

input output
abca 3

Bai 6.10 — (N0610C) Ma hoda 1

Yéu cau: Mr X can giri mot vin ban quan trong tdi cac coder ciia minh. Bé dam
bao tinh bao mat cua thong tin dugc ghi trong van ban, dng quyét dinh s& ma hoa
van ban trude khi gui. Van ban 1a mot xau S géom céc chir cai latinh thuong. Ong
ay chia doan vin ban thanh hai doan lién tiép nhau 12 Sa va Sb. Lan luot viét cac
xau Sa va Sb theo thir tu nguoc lai ta nhan dugc xau ma héa Q. Vi du, noi dung
buc thu S = ‘programming’ vdi vai khoa k = 7 s€ dugc chia thanh 2 doan: Sa =
‘program’, Sb = ‘ming’, nhan duoc xau ma héa Q = ‘margorpgnim’. Bé cho
coder caa minh ¢é thé hiéu dugc ndi dung bic thu ong ay da giri kém theo xau
ma hoa Q 1a mot sd nguyén duong k cho biét do dai xau Sa. Ban hay giai ma bic
thu nay.

Dir li¢u:

- Dong dau tién ghi s6 nguyén khong am k.

- Dong thir hai ghi xAu ma hoa Q; d6 dai cua xau Q khong vuot qua 10°
Két qua: Pua ra xau ki ty sau khi duoc giai ma.

Vi du:

input output
7 programming
margorpgnim

Bai 6.11 — (N0611C) Ma hoa 2

Yéu cau: Trudc cdng nguyén, nha quan su ngudi La M3 Julius Ceasar da nghi ra
phuong phap mé hoa mét ban tin nhu sau: thay thé mdi chit céi trong ban tin bang
chir cai ding sau no k vi tri trong bang chir céi. Gia sir voi k = 3, ta ¢0 bang
chuyén déi nhu sau:

Chit ban dau: abcdefghijklmnopgrstuvwxyz
Chit thay thé: defghijklmnopgrstuvwxyzabec
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Khi d6 ban tin: ‘attack’ sau khi ma hoa s€ c6 ban ma ‘dwwdfn’ va sau do Ceasar
gui ban ma cho cap dudi caa minh.
Nhan duoc ban ma va khoa k, cap dudi cua 6ng s& phai giai ma ban tin dé doc noi
dung cua né.
Dir liéu:

- Dong dau tién ghi khoa k,

- Dong thir 2 ghi ban tin sau khi da dugc mé hoa.
Két qua: Pua ra ban tin ¢ trang thai chwa duoc ma hoa.
Gidi han:1 < k < 25, d6 dai ban tin khong vuot qua 100 ki ty.
Vi du:

input output
7 programming
wyvnyhttpun

Bai 6.12 — (N0612D) Ma hda 3

Yéu cau: Trong bang ma ASCII, 26 ki tu chit cai thuong tir ‘a’ dén ‘2’ duoc ma
héa twong tng bang cac sb ty nhién tir 97 dén 122. Cho mét xau ki tu S chi chira
toan cé4c ki tu chir cai thuong. Goi P 1 xAu ma hoa twong (ng ctia xau S bang céch
ma hoa ting ky tu trong S (theo bang ma ASCII) va viét lién tiép nhau. Vi dy: S
= ‘ab’ thi P = ‘9798’. Hay viét chuwong trinh nhap vao tir ban phim mot xau da ma
hoa P (c6 khéng qua 255 ki tu) va in ra man hinh xau ki tu S.

Dir liéu: Chira mot xau da ma hoa P.
Két qua: In ra man hinh xau ki tu S.
Vi du:

input output
979899 abc
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CHUONG 7 - KIEU DU LIEU TEP VAN BAN
A. KIEN THUC GHI NHO
1. Lénh ddng b tép va vao ra chuan
Ban chat vao ra chuan ciing 13 twong tac truc tiép véi tép bd nhé dém ban phim
va tép bo nhé dém man hinh. Ta cd cac l1énh ddng bo viée doc vao tir tép véi
viéc doc vao tir ban phim nhu sau

freopen ( , ,stdin);
Tuong tu ta cO c&c 1énh dong bo viéc ghi ra man hinh va file dir liéu nhu sau:

| freopen ( ,"w', stdout); |
Sau khi c6 cac lénh dong bo nay ta doc dir liéu tir ban phim sé tuong duong voi
doc tir tép va ghi dir liéu ra man hinh twong duong vai ghi dir liéu ra tép.

2. Tép van ban trong C++ véi thw vién fstream
Ngoai viéc dong bo nhu trén ta c¢6 thé st dung thu vién fstream dé doc va ghi dit
liéu vai té€p nhu sau:

- Doc dir liéu vao vai 1énh ifsream nhu sau:

ifstream ini( );
inl>>a;//Poc dir 1iéu tu tép
inl.close();

- Ghi dur liéu ra véi 1énh ofsream nhu sau:

ofstream outl( );
outl<<a;//Ghi dir 1iéu vao tép
outl.close();

B. CAC VI DU MAU

Vi du 7.1: Chuong trinh sau mo file vin ban c6 tén BT.INP va doc hai s6 nguyén
a, b tir 46 va ghi vao file van ban BT.OUT tong cua hai s a + b.

#include

using namespace std;

long long n, dem = 0O;

int main()

{
freopen( , ,stdin);
freopen( , ,stdout);
long long a,b;
cin>>a>>b;
cout<<a+b;

}

Chu y: Trong céc Ky thi 1ap trinh thuat toan thuong chi mé file dé doc va ghi mot
lan nén cach 1am trén 1a ngan gon va du ding. Ta co thé thay tén file bang dudng
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dan tuyét d6i, con néu khong thi cac file phai duoc dit trong thu muc chira chuong
trinh.

Vi du 7.2: Chuong trinh sau mé mat file van ban BT1.INP chtra s6 nguyén a, sau
d6 dong file va ma file van ban BT2.INP chira s6 nguyén b, dong file va ghi két
qua a*b vao file van ban BT3.0UT. Trong chuong trinh sau ta sir dung cac cau
lénh ifstream dé huéng ludng vao téi file can vao dit liéu vao cau 1énh ofstream
dé huéng ludng ra tai file ra dix liéu.

#include

using namespace std;

long long n, dem = 0O;

int main()

{
long long a,b;
ifstream ini( )
inl>>a;
inl.close();
ifstream in2( )
in2>>b;
in2.close();
ofstream out( )
out<<a+b;

}

C. BAI TAP AP DUNG

Bai 7.1 — (NO701A) S6 am

Yéu cau: Viét chuong trinh nhap cac s nguyén tir file “BT.INP” cho dén khi gap
sb6 nguyén am dau tién, in sé duong trudc s6 4m dau tién d6 vao file “BT.OUT”.

Dir liéu: vao tir file BT.INP
- Mot dong ghi cac s6 nguyén 32 bit.
Két qua: ghi ra file BT.OUT
- Mot dong ghi s6 duong trudc s6 am dau tién,
Vi du:

BT.INP BT.OUT
5 30
11 22 33 44 55
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Bai 7.2 — (N0702B) Min max ra hai file

Yéu cau: Viét chuong trinh doc mot day sé nguyén tir file van ban “SO.INP”.
Tim va in ra phan tir 16n nhét vao file SO.0U1 d6ng thoi tim va in ra phan t nho
nhat vao file SO.0U2.

Dir lig¢u: file van ban SO.INP

- Dong dau tién ghi s6 nguyén khong am n (0<n <100),
- Dong thir 2 ghi n s6 nguyén duong kiéu 64 — bit.

Két qua:

- Inrafile viin ban SO.OU1 phan tir 16n nhat.
- Inra file viin ban SO.OU2 phan tir nho nht.

Vi du:

SO.INP SO.0U1l S0.0U2
3 7 1
147

Bai 7.3 — (N0703B) Sip xép dir liéu ngoai

Y&u cau: Viét chuong trinh doc mét ddy sé nguyén tir file van ban “SORT.IN1”
va mot day sé nguyén tir file van ban “SORT.IN2”. Tron hai day s6 lai sau d6 sap
xép va in ra file van ban “SORT.OUT”.

Dir li¢u 1: file van ban SORT.IN1

- Dong dau tién ghi s6 nguyén khong am m (0 < n < 100),
- Dong thir 2 ghi m s6 nguyén duong kiéu 64 — bit.

Dir liéu 2: file van ban SORT.IN2

- Dong dau tién ghi sé nguyén khong am n (0 < n < 100),
- Dong thir 2 ghi n s6 nguyén duong kiéu 64 — bit.

Két qua:
- Inra file van ban SORT.OUT day sau khi tron va sap xép.
Vi du:

SORT.IN1 SORT.IN1 SORT.OUT
3 4 123579
147 23509

Bai 7.4 — (N0703B) Poc file khdng biét s lwong

Yéu cau: Viét chuong trinh doc nhiéu sé nguy@n trén nhiéu dong tir file van ban
“SUM.INP”. File gom nhiéu dong, mdi dong 1a mot ddy gdém nhiéu s6 nguyén
khong xac dinh. In ra file van ban “SUM.OUT” gém s6 dong tuong ung, mdi
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dong 1a mot sé nguyén 1a tong sb caa cac sé nguyén trén dong dix liéu tir file dau

Vao.

Dir liéu: file van ban SUMLINP

- Gdm nhiéu dong, mdi dong ghi nhiéu sé nguyén kiéu 32 bit

-S4 luong dong khéng qué 100.

Két qua: file vin ban SUMLINP

- Gdm nhiéu dong twong tng, mdi dong 1a tong caa cac sé nguyén twong
ung trong file dau vao.

Vi du:
SUM.INP SUM.OUT SUM.INP SUM.OUT
123 6 1256 14
14 5 12 3
1236 12
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CHUONG 8 - HAM VA CAU TRUC HAM

A. KIEN THUC GHI NHO

1. Khai niém vé ham

Ham trong ngdn ngit 1ap trinh goi 1a function. N6 1a mot phan khong thé thiéu cua
ngdn ngit 1ap trinh. C4 nhiéu dinh nghia khac nhau vé& ham, sau day 1a mot cach
hiéu: “Function 1a mot doan c&c cau Iénh co thé tai st dung. Function cho phép
lap trinh vién ciu tric chuong trinh thanh nhimg phan doan khac nhau dé thuc
hién nhitng cdng viéc khac nhau”. Ta c6 thé hinh dung mot chuong trinh 13 mot
cdng viéc, cdng viéc d6 co thé phan ra thanh nhiéu céng viéc nho, mdi cong viéc
nhé nhu vay ta ¢ thé chia nho hon cac nhiém vu. Trong cac nhiém vu va cong
viéc nhu vay ta thiét ké thanh cac ham thuc hién. Mot mé hinh don gian nhat vé

ham nhu sau:
. Cong viéc Cong viéc Cong viéc
Bat dau 1- 2- 3- Két thic
Functionl Function2 Function3

Function (ham) duoc nguoi ta vi nhu mot cai hop den, ching ta khéng biét bén
trong n6 1 gi, nhung “hop den” c6 mot dau vao (input) va mot dau ra (output).
Viéc cua chung ta khi st dung cai “hop den” nay (thuc hién loi goi ham) 1a dua
nhitng dit liéu dau vao tuong thich vao dau vao cia nd, va no sé cho két qua tai
dau ra.

2. Khai bao va sir dung ham

Dé sur dung ham thi ta phai khai b4o ham. Ta thudng c6 hai cach khai bao ham
nhu sau. Cach thir nhat ta khai bao ham trén chuong trinh chinh trong d6 cai dat
ham va str dung trong than chuong trinh chinh nhu vi du sau:

#include <bits/stdc++.h>

#define nmax 100

using namespace std;

long long sum(long long a, long long b)

{
return a + b;

}

long long x = 2, y = 10

int main()

{

cout<<sum(x,y);

}
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Trong vi du trén ta khai b4o mot ham sum tac dong t6i hai tham sé a, b va cho
két qua 1a tong cua hai sé a, b. Vi ham sum, trong chuong trinh chinh ta thuc
hién Iénh goli tong hai so x, y.

Bén canh céch thir nhit, ta c6 thé sir dung cach tht hai dé khai bao ham nguyén
mau nhu sau:

#include

#define nmax 100

using namespace std;

long long sum(long long a, long long b);
long long x,y;

int main()

{
Cin>>x>>y;
cout<<sum(x,y);
}
long long sum(long long a, long long b)
{
return a+b;
}

Cach nay phu hop véi viéc khai bao ham trude, viét ham sau véi tu duy phan
hoach c6ng viéc tir tong quat cho téi chi tiét — 1a mot dic trung ctia hudng tiép
can top — down khi giai quyét mot van de.

Top Down Design

/ \\
subtask1 subtask2 subtask3

4. Bién dia phwong va bién toan cuc

C4c bién duoc khai bao trong cac ham dwgc goi 1a bién dia phuong. Bién dia
phuong chi ¢6 tam anh huéng trong chinh ham d6. Khi ham két thic, cac bién dia
phuong s& duoc giai phong va pha hay. Ngdn ngit lap trinh C** xem tat ca moi
doan chwong trinh thuc hién déu 1a ham, ké ca chuong trinh chinh main() ciing
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la mot ham, ta goi 1a ham chinh; cac vong lap for ciing xem nhu 1a mot ham, cac
bién chay trong vong lip s& giai phong khi ra khoi vong lap.

Cac bién duoc khai bao & trén ciing ¢ anh hudng tai tat ca cac doan chuwong trinh
ta goi 1a bién toan cuc. Bién toan cuc co thé sir dung & bat ct dau, tuy nhién néu
n6 dat tén clng véi t&n cia mot bién dia phuong thi s& xay ra hién tuong “phép
vua thua 18 1ang”, khi vao trong ham s& wu tién bién dia phuwong. Vi vay khi dat tén
bién can tranh tinh trang dt tén tring. Ching ta luu y khong khai bao nhiéu bién
dé chiém bd nhé trong ham, vi ngin xép chuwong trinh con ctia C** ¢6 dung luong
hiru han. Vi ham main() cling la m§t ham nén chung ta khong dugc khai bao cac
mang c& lon trong than ham main().

5. Tham s6 - tham bién, tham trj

Khi xay dung ham, thong thudng ham s& c6 cac ddi sb dé tac do vao, ta goi
chung 1a tham sé. Tham sé khi ndm trong ham ma chua c6 151 goi ham thi ta goi
la tham s hinh thiic. Con khi 161 goi ham duoc thuc hién, tham sb hinh thic s&
duoc truyén cu thé cac bién s6 va khi d6 cac tham s6 duoc goi 1a tham sé thuc
su. Ta xem xét lai vi du trén:

#include

#define nmax 100

using namespace std;

long long sum(long long a, long long b)
//Tham s6 a, b 1la tham s6 hinh thic

{

return a + b;
}
long long x = 2, y = 10
int main()
{
cout<<sum(x,y);
//Lo1i goi ham dugc thuc hién thi x, y la
//tham s6 thuc su

}
Khi ¢6 11 goi ham thi cac tham s6 thuc su s& duoc truyén vao ham va cac tham
s6 hinh thuc s& duoc thay thé bai cac tham sé thuc su.

Khi ra khoi ham, cac tham sé thuc su s& ¢6 hai tinh hudng. Tinh hudng thi nhat
la trong than ham khong c6 nhitng lénh lam thay d6i gia tri ctia tham s thuc su.
Véi tinh hudng nay khong c6 gi phai noi, vi nhu thé cac dbi s6 sau khi tham gia
vao chuong trinh con s€ tré lai tham gia vao cac doan chuwong trinh khac. Tinh

hudng thi hai 13, trong than ham c6 nhitng lénh lam thay ddi gia tri cua tham s6
thue sy, Néu khi ra khoi ham, két qua khong dugc bao toan ma tra vé gia tri caa
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tham sé thuc su trudc khi tham gia ham thi ta c6 khai niém tham tri. Cu thé ta
x¢ét doan chuong trinh sau:

#include

#define nmax 100

using namespace std;

long long doicho(long long a, long long b)

{
long long tam = a;
a = b;
b = tam;

}

long long x,y;
int main()

{
long long x =1, y = 2;
doicho(x,y);
cout<<x<< <<y;

}

Output: 1 2

Trong doan chuong trinh trén du rang trong ham doicho () d thuc hién d6i chd
2 56 a, b tuy nhién khi in ra két qua khong cho ta diéu nay vi cac tham sé duoc
khai bao trong ham doicho () la cac tham tri.

Dé luu giir lai sy thay d6i cua cac tham so, ta ¢ khai niém tham bién. Tham bién
la tham s6 ma sau khi thuc thi ham thi két qua cac phép toan tac dong 1én tham sd
s& dugc bao toan. Cu thé ta xét doan chuong trinh sau:

#include

#define nmax 100

using namespace std;

long long doicho(long long &a, long long &b)
//Thém cac ky ty & trudc a, b

{
long long tam = a;
a = b;
b = tam;

}

long long x,y;

int main()

{
long long x =1, y = 2;
doicho(x,y);
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coutc<x«< <Ky,
}
Output: 2 1
Nhu vay dé cai dit tham bién ta can thém ky hiéu & vao trudc danh séch tham
s6. Ban chat ¢ day ta dang sir dung con tro dé tré vao dia chi cua tham sé.

Tur trén ta co két luan sau:

e Dung tham tri khi ban khong muén gié tri cta bién bj thay d6i.

e Dung tham bién khi ban muén ham thay ddi gia trj bién cta ban.

e Dung tham bién s& tiét kiém bo nh¢ hon.

e Néu ban ding tham bién, ban ciing khong mudn ham thay d6i gia tri cia
ban thi ban can thém tir khoa const vao tham s d6. Vi du: int f(const
int &x).

e Néu tham s6 12 mang ta phai truyén theo tham bién boi ban chat tén mang
chinh Ia dia chi cua mang.

Xét vi du tham bién 13 mang nhu sau:

#include

#define nmax 100

using namespace std;

long long sum(long long x[], int x_size)

{
long long temp = 0O;
for(int i=0;i<x_size;i++)
{
temp = temp+x[i];
X[1i]++;
}
return temp;
}

long long a[]={1,2,3,4,5},n = 5;
int main()

{
cout<<sum(a,n)<<endl;
for(int i = 9; i<n;i++)
cout<<al[i]<« ;
}
Output: 15

23456
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B. CAC Vi DU MAU

Vi du 8.1: Chuong trinh nhap diém toan, diém tin, diém tiéng Anh va in ra diém
trung binh. Trong chuong trinh ta thiét 1ap ba ham nhap() c6 chirc ning nhap dir
liéu, xuly() c6 chirc ning tinh diém trung binh, xuat() c6 chtrc nang dua dix liéu ra
man hinh.

WOdJoUd WwNE=

Y
S SV S e

16
107
18
19
20
21
22
23
24
25
26
27
28
29

#include <bits/stdc++.h>
using namespace std;
float To, Ti, Anh, dtb;

string Hoten:;
void nhap ()
{

L}
J

cout<<"Ho ten "; cin>>Hoten;
cout<< ",;ecin>>To;
cout<<"N cin>>Ti;
cout<s- cin>>Anh;

void xzuly ()

{
dtb = (To+Ti+Anh) /3;

1

wvoid xuat ()

{
cout<<"Ho ten hoc sinh"<<Hoten<<endl;
cout<<"Toan: "<<To<<endl
cout<<"Tin "<<Ti<<endl:;
cout<<"Anh: "<<Anh<<endl;
cout<<"Diem ftrung kinh: " << dtb:;

1

int main/()

{
nhap () ;
xuly () ;
xuat () ;

B DAC++\FUN1.exe

Ho ten Nguyen

Nhap diem Toan 9

Nhap diem Tin 10
Nhap diem Anh 9

Ho ten hoc sinhNguyen

Diem trung binh: 9.333

Process returned @ (@
Press any key to conti

Vi du 8.2: Chuong trinh sau d6i chd hai bién a, b va in ra. Chl y ta c6 ky hiéu &
truéc cac tham sé hinh thic a, b nham muc dich giit nguy@n su thay doi gia tri caa
a, b sau khi goi ham doicho().

1 #include <bits/stdct++.h>

2 using namespace std;

3

4 void doicho (int &a, int &ib)

5 =1 B | DAC++\FUN2.exe

© int x = a = =

- a — b: Truoc khi goi ham

8 b = x; X = 10y = 20

9 L} Sau khi goi ham
10 int main () 20y = 10
11 =1 {
Lz int x = 10, yv = 20;
13 cout<<"Trucoc khi goi ham "<<endl
14 cout<<"x = "<<x<<"y = "<<y<<endl
15 doicho (=, v) ;
16 cout<<"Sau khi goi ham "<<endl;
17 cout<<"x = "<<x<<"y = "<<y<<endl
18 b

N7

Vi du 8.3: Chuong trinh sau viét ham tim wdc chung 16n nhat cua hai s6 va ap
dung tim w6c chung 16n nhat caa n s6 nguyén cho trudc.
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1 #include <bits/stdc++.h

2 using namespace std;

3 int gcd(int a, int b)

4 101

3 while (b!=0)

6 |& {

7 int tam = a%b;

8 a = b;

9 b = tam;

10 i b

11 return a;

12 Ly 51 DAC++\FUN3.exe

13 int main/()

14 -1 70 80
15 int n,al[l05], res:

16 cin>>n;

17 for (int i=l;i<=n;it+) cin>>alil; Process returned
18 res=al[l]; Press any key to
19 for (int i=2;i<=n;i++) res=gcd(res,ali]):
20 cout<<res;
21 t

Vi du 8.4: Chuong trinh sau viét ham kiém tra mot sé nguy@n c6 1a nguyén té hay
khong va dém s nguyén té trong doan [a:b].

1 #include <bits/stdc++.ho
2 using namespace std;
3 bool NT(int x)
4 151
5 if(x==1) return false;
6 for(int i=2;i<=sqgrt(x);it++)
7 if (x%i==0) return false: B DAC+\FUN4.exe
8 return true;
9 =1
10 int main()
11 & A
12 int a,b, dem=0;
13 cin>>a>>b;
14 for (int i=a;i<=b;it++)
15 if(NT(i)) demt++;
16 cout<<dem;
17 i

C. BAI TAP AP DUNG

Bai 8.1 — (N0801A) Tong cac chir so

Y&u cau: Cho day sb a,, a,, ... a,,. Hay tinh tong cac chix s cua cac sé hang trong
day s d cho.

Vi du: cho ddy (a) = (11,22,33,4 4,55) cotongcacchirsd la: 1+ 1+ 2 +
2+3+3+4+4+5+5=30.

Dir li¢u:
- Dong dau tién ghi s6 nguyén khong am n (0 < n < 10°%),
- Dong thir 2 ghi n s6 nguyén duong kiéu 64 — bit.
Két qua: In ratdng céc chir sé cua cac sb trong day.

Vi du:

input output
5 30
11 22 33 44 55
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Bai 8.2 — (N0802A) Téng chir s6 chia hét cho 9
Yéu cau: Pat T(x) la ham tinh tong cac chit s6 caa sé nguyén x. Cho day sb
nguyén (ay, a,, ... a,), hay démsé cap (i,j) théaman: 1 <i <j <nvaT(a,) +
T(a;) chia hét cho 9.
Dir liéu:
- Dong dau tién ghi s6 nguyén khong am n (0 < n < 100),
- Dong thir 2 ghi n s6 nguyén duong kiéu 64 — bit.
Két qua: In rasé luong cip (i, j) thoa man yéu cau.
Vi du:

input output
3 2
12 30 24
Bai 8.3 — (N0803A) Pém wéc chung 16n nhit
Yéu cau: Cho ddy sé nguyén (a4, a,, ... a,,), hiy dém sé6 cap (i, ;) thoa mén: 1 <
i <j<nvagcd(a;a;) > 1 véi ged 1a phép lay uéc chung 16n nhat cia hai so.

Dir li¢u:
- Dong dau tién ghi 3,6 nguyén khong &mn (0 < n < 100),
- Dong thir 2 ghi n s6 nguyén duong Kiéu 64 — bit.

Két qua: In rasé luong cap (i, j) thoa man yéu cau.

Vi du:

input output
3 3
21 6 57
Bai 8.4 — (N0804A) Pém béi chung nhé nhat
Yéu cau: Cho day sé nguyén (ay, a,, ... a,), hiy dém sé cap (i, ;) thoa mén: 1 <
i <j<nvalem(a;,a;) < K véi lcm |a phép lay boi chung nhé nhat cua hai sé.

Dir li¢u:
- Dong dau tién ghi sré nguyén khong am n (0 < n < 100),
- Dong thir 2 ghi n s6 nguyén duong kiéu 64 — bit.

Két qua: In rasé luong cap (i,j) thoa man yéu cau.

Vi du:

input output
6 2
2 4

3
3
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Bai 8.5 — (NO805A) Sé wéc chia hét cho 7
Y&u cau: Pat P(x) l1a ham tinh sé cac wdc sé cia sé nguyén x. Cho day s nguyén
(ay,ay, ...a,), hidy dém sé cap (i,j) thoa min: 1<i<j<n va P(a) +
P(a;)chia hét cho 7.
Dir liéu:
- Dong dau tién ghi s6 nguyén khong am n (0 < n < 100),
- Dong thir 2 ghi n s6 nguyén duong kiéu 64 — bit.
Két qua: In ra man hinh xau ki ty S.
Vi du:

input output
3 2
3516

Bai 8.6 — (NO806A) Béi chung tong chir so
Y&u cau: Viét chuong trinh nhap vao hai sé nguyén. In ra boi chung nhé nhat caa
tong chir s6 cua hai s6 nhap vao.

Dir liéu: Mot dong ghi 2 s6 nguyén a, b kiéu 64 - bit.
Két qua: Boi chung nho nhét cua tong céac chit sé cua a, b.
Vi du:

input output
12 34 21
Bai 8.7 — (N0807B) Nguyén té 16n nhat

Yéu cau: Viét chuong trinh tim sé nguyén té 16n nhat khong vuot qua n (0 <
n < 107).

Dir liéu: Mot dong ghi s6 nguyén duong n.
Két qua: In ra s6 nguyén to 16n nhat khong vuot qua n.
Vi du:

input output
10 7
Bai 8.8 — (N0808B) Nguyeén té nhé nhat
Yéu cau: Viét chuong trinh tim s6 nguyén t6 nho nhat I6n honn (0 < n < 107).

Dir ligu: Mot dong ghi s6 nguyén duong n.
Két qua: In ra s6 nguyén té nho nhat 16n hon n.
Vi du:
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input output

10 11
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CHUONG 9 — KIEU DU LIEU STRUCT
A. KIEN THUC GHI NHO
Trong nhiéu tinh huéng ta can 1am viéc vai kiéu dit liéu ¢é nhiéu thanh phan
nhu xét mot ddi twong hoc sinh bao gdm céc théng sé: ho va tén, ngay thang
nam sinh, diém mén Toan, diém mén Tin, ... Véi tinh hudng nhu vay, ngdn ngix
lap trinh C** cung cap kiéu dix liéu ciu tric — struct.

1. Khai bao
CU phap khai béo cua kiéu dir liéu struct nhu sau:

struct <tén kiéu dir liéu>

{
<kiéu dir 1iéu 1> thanh phan tha 1;
<kiéu dir 1iéu 2> thanh phan tha 2;

<kiéu dir 1liéu n> thanh phan thi n;

}s5
Sau khi khai bao nhu trén ta ¢6 thé st dung kiéu dir liéu méi nhu mét kicu di
liéu chuan. Chang han ta khai bao kiéu dur liéu sau:

struct HS
{

string hoten;

float diemToan,diemTin;
}s

HS hocsinhl, hocsinh2;
Vi khai bao kiéu HS trong struct, ta sé sir dung HS nhu mot kiéu dir liéu chuan.

2. Sir dung kiéu struct
MOi kiéu struct thuong bao gom nhiéu thanh phan ma mdi thanh phan ta goi la
truong. Vi du kiéu HS & trén ¢ t6i 3 truong 14 hoten, diemToan, diemTin.

Dé truy cap vao mdi truong ta c6 ci phép sau:

| <Tén bién kiéu struct>.<tén ban ghi>; |
Chang han vai khai bao trén ta co thé truy cap vao truong hoten cua bién
hocsinh1 nhu sau:

| hocsinhl.hoten; |
Viy dé doc dir liéu vao mat bién struct ta doc vao ting trudng mot. Tuong tu
nhu vay dé in dir liéu mot bién struct ta in ra ting treong mot. Ta co thé gan dix
liéu cho tiring trudng cua bién struct hoac c6 thé gan hai bién struct cho nhau:

cin>>hocsinhl.hoten;
cin>>hocsinhl.diemToan;
cin>>hocsinhl.diemTin;
cout<<hocsinhl.hoten<<endl;
cout<<hocsinhl.diemToan<<endl;
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cout<<hocsinhl.diemTin<<endl;
hocsinhl.hoten = “Nguyen Van A”;
hocsinh2 = hocsinhl;

B. CAC VI DU MAU
Vi du 9.1: Chuong trinh nhap vao hai phan sb %,§ va in ra phan s tong % + §

duéi dang téi gian.

#include
using namespace std;
struct ps
{
int tu;//Thanh phan th nhat la t& s6
int mau;//Thanh phan tht hai 13 mdu sé
}:
ps cong(ps p, ps q)//Ham tinh téng hai s6
{
ps tam;
tam.tu = p.tu*q.mau+p.mau*q.tu;
tam.mau = tam.tu*tam.mau;
int gcd =  gcd(tam.tu,tam.mau);
//Téi gian phan so
tam.tu = tam.tu/gcd;
tam.mau = tam.mau/gcd;
}
int main()
{
ps a,b,c;
cin»>a.tu>>a.mau;
cin>>b.tu>>b.mau;
¢ = cong(a,b);
cout<<c.tu<< <<C.mau;
}

O day ta da sir dung cAu trac struct voi hai thanh phan tir va mau dé biéu dién cho
Kiéu phan sé hitu ty.

Vi du 9.2: Chuong trinh nhap vao hai diém va in ra khoang cach giita hai diém:

#include
using namespace std;
struct toado //Khai bdo kiéu struct toa do
{
int x;//Thanh phan th& nhat 1la hoanh do
int y;//Thanh phan th& hai 1a tung do
}:
//Ham tinh khodng cach giita hai diém A,B
double kc(toado A, toado B)
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{
double t1 = (A.x-B.x)*(A.x-B.x);
double t2 = (A.y-B.y)*(A.y-B.y);
return(sqrt(tl+t2));
}
int main()
{
toado A, B;
Cin>>A.x>>A.y;
cin>>B.x>>B.y;
cout<<kc(A,B);
}

O day ta str dung cAu trdc struct véi hai thanh phan x va y mé ta mot diém trong
hé truc toa d6 Oxy.

Vi du 9.3: Chuong trinh sau st dung Kiéu struct dé nhap vao ba diém A, B, C va
in ra dién tich tam giac ABC.

#include
using namespace std;
struct toado //Khai bdo kiéu struct toa do
{
int x;//Thanh phan th& nhat 1la hoanh doé
int y;//Thanh phan tht hai la tung do
}s5
//Ham tinh dién tich tam giac ABC
double dientich(toado A, toado B,toado C)

{
toado AB, AC
AB.x = B.x - A.X;
AB.y = B.y - A.y;
AC.x = C.x - A.Xx;
AC.y = C.y - A.y;
//Cong thuc tinh dién tich tam giac ABC
return(abs(AB.x*AC.y-AC.x*AB.y)/2.0);
}
int main()
{

toado A, B, C;
Cin>>A.x>>A.y;
cin>>B.x>>B.y;
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cin>>C.x>>C.y;
cout<<dientich(A,B,C);

O day ta van st dung kiéu struct dé mo ta diém va vector trong hé truc Oxy. Cong
thie dién tich tam giac ¢ day 1a: S = %|xX§ * Ve —Xaz * Vg
C. BAI TAP AP DUNG

Bai 9.1 — (N0901A) Hinh binh hanh
Yéu chu: Cho 3 diém A, B, C. In ra diém D sao cho ABCD 1a hinh binh hanh.

Dir liéu: Mot dong ghi 6 sé nguyén xa, ya, xb, yb, xc, yc 1a toa d6 ciia A, B, C.
Két qua: Ghi ra hai s6 nguyén 12 toa d6 diém D.
Vi du:

input output
100001 11

Bai 9.? - (NO902A) Dién tich hinh binh hanh

Yéu cau: Cho 3 diem A, B, C. Tinh dién tich cua hinh binh hanh ABCD

Dir liéu: Mot dong ghi 6 sé nguyén xa, ya, xb, yb, xc, yc 1a toa do ciia A, B, C.
K¢ét qua: Ghi ra mot s6 nguyén 1a dién tich cta hinh binh hanh ABCD.

Vi du:

input output
001001 1
Bai 9.3 — (N0903B) Dién tich da giac 10i
Y&u ciu: Cho da giac 16i A,4,...A,. Hay tinh dién tich cua da giac 16i d6 theo
toa do cua cac dinh.
Dix liéu gdom 2 dong:

- Dong 1 ghi sé nguyén duong n (0 < n < 10°).

- n dong ké tiép mdi dong ghi 2 s6 nguyén x, y kiéu 32 — bit.
Két qua
- Hai dong ghi ra phan sé téi gian biéu dién dién tich da giac; biét rang dién
tich cua da giac c6 toa do nguyén luon 1a mot phan s6 hiru ty.
Vi du:

input

output

1

O rRr O W
ol AV R Q)

2
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Bai 9.4 — (N0904C) Danh sach hec sinh
Y&u cau: C6 n hoc sinh, mdi hoc sinh ¢6 3 thdng tin: Ho tén, diém toan, diém

tin. Sap xép danh sach hoc sinh theo tiéu chi:

- Ho tén tang dan.
- Néu ho tén giéng nhau thi tong diém (= diém toan + diém tin) ting dan.
- Néu ho tén va téng diém gidng nhau thi diém toén tang dan.
Dir liéu:
- Dong dau ghi sé nguyén duong n (n < 10%).
- n dong sau, mdi dong ghi 3 thong tin: Ho tén, diém toan, diém tin (ho
tén 1a ddy ki tu latinh thudng, d6 dai khong qua 5; diém toan va diém tin
la mot s6 nguyén tir 0 dén 10).
Két qua: ghi ran dong ghi théng tin ciia n hoc sinh duoc sap xép.

Vi du:

input output
36 2
324

Bai 9.5 — (N0905B) Cau thii tré nhat

Y&u cau: Thong tin ctia mot cau tha bao gom: Ho tén, can ning, chiéu cao, tudi.
Hay nhap vao danh sach mot nhém cau thi, in ra cau tha co tudi tré nhat biét cac
cau tha co d6 tudi khéac nhau.

Dir li¢u:
- Dong dau tién ghi s6 nguyén khong am n (0 < n < 100)
- n dong ké tiép, mdi dong ghi thdng tin cua cau tha bao gdm theo thix ty ho
tén, can ning, chiéu cao, tuoi.

Két qua: In ra thdng tin cau thu cé tudi tré nhat.
Vi du:

input output
3 An 70 180 20
An 70 180 20
Binh 75 183 26
Cuong 70 180 30
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Bai 9.6 — (N0906B) Cau thii tré nhat
Yéu cau: Viét chuong trinh nhap vao hai phan sé hitu ty, tinh tong hai phan s6
va in ra tdng hai phan sé duégi dang téi gian

Dir liéu:

- Dong 1 ghi 2 s6 nguyén a, b kiéu 32 bit biéu dién phan s a/b,

- Dong 2 ghi 2 s6 nguyén c, d kiéu 32 bit biéu dién phan sé c/d.

Két qua: Ghi ra phan sé tong a/b + c/d duéi dang phan sé téi gian.
Vi du:

input output
3 An 70 180 20
An 70 180 20
Binh 75 183 26
Cuong 70 180 30
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CHUONG 10 - MQT SO THUAT TOAN SO HQC CO BAN
A. KIEN THUC GHI NHO
1. Thuat todn tim UCLN, BCNN

Thuét todn tim udc chung 16n nhat 12 mot thuat toan co ban duoc dé cap dén trong
SGK Tin hoc 10 hién hanh. Giai thuat nay dugc Euclide dua ra trong cudn Element
vao nam 300 trudc cong nguyén. Thuat toan nay dua trén bo dé sau day:

“Voi a, b 1a hai sé nguyén (a > b), ta thuc hién chia a cho b duoc thuong g, s6

du r (> 0) tirc 1 a = b + r, khi d6 ta c6: UCLN(a, b) = {UbCLN (b 1) néur o

Tir d6 ta c6 thuat toan tim UCLN cua hai s6 nguyén duong a, b nhu sau:

long long UCLN(long long a, long long b) {
long long temp;
while (b != 0)

{
temp = a % b;
a = b;
b = temp;

}

return a;

}
Giai thuat trén c6 do phuc tap 0 (log(max(a, b)). Ta chd y rang c6 mét phién
ban khéac cua thuat toan tim UCLN nhu sau:

long long UCLN(long long a, long long b)
{
long long temp;
while (a!= b)
{
if(a>b) a = a - b;
if(b»>a) b = b - a;
}
return a;
}

Thuat toan nay trong trudng hop xau nhat c6 thé do phac tap cua nd 1a
O(max(a, b)) va s€ thoi gian chay sé vuot qua mac 1s voi a, b 6 khoang cach
cd 10°.

2. Thuat toan kiém tra sé nguyén té
- Thuat toan duyét hét udc:

#include
using namespace std;
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bool Check(long long x)

{
if(x==1) return false;
for(long long i=2;i<x;i++)

if(x%i==0) return false;

return true;

¥

int main()

{
long long n;
cin>>n;
if(Check(n)) cout<« 5
else cout<< 5

¥

- Thuat toan duyét uéc dén vn:

v" Nhan xét thdy néu n c6 mot udc nguyén duong i thi nd sé c6 udc nguyén
duongn/i.

v Tir d6 ta chi can kiém tra xem néu n khéng chia hét cho cac phan tu tir 2
dén v/n thi n 12 s6 nguyén té.

Tir d6 ta c6 ham kiém tra nguyén t6 nhu sau:

#include

using namespace std;

bool Check(long long x)

{
for(long long i=2;i*i<=x;i++)

if(x%i==0) return false;

return x>1;

¥

int main()

{
long long n;
cin>>n;
if(Check(n)) cout<< ;
else cout<« ;

¥

3. Giai thuat sang nguyén té
Khi liét ké cac sé nguyén t nho hon n ta ¢ thé sir dung ham kiém tra nguy@n t6
¢ trong muc 3 nhu sau:

for(long long i = 1; i <= n; ++1i)
if(Check(i)) cout<<i<<endl;
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Khi d6 v6i n ¢& 107viéc st dung thuat toan & trén s& vuot qua toc do xir Iy cua
may tinh hién nay vi toc ¢6 may tinh hién tai chi c6 thé thyuc hién ti da 10°phép
toan trén mot gidy ma trong trudng hop trén da c6 ¢d 10 Iénh thyc thi. Vi vay
trong trudng hop nady ta nén sir dung thuat toan sang nguyén té nham luu toan bo
s nguyén t4 vao mot mang isPrime[] nhu sau:

- Panh dau tat ca moi sé tir 1 dén n 14 true;

- Hién nhién s6 1 khong 1a sb nguyén t6, ta gan isPrime[1] = false;

- Duyét tir 2 @én +/n, 1an lugt danh dau cac boi cua cac sé nguyén td, dau tién
2 14 s6 nguyén té, ta danh dau céc boi cua 2 1a hop sd, sau d6 1an luot cac
s6 ké tiép ta s& danh du cac boi cia nd bang doan ma sau:

for(long long i = 2; i * i <= nmax; ++i)
if(isPrime[i])
for(long long j = i * i; j <= nmax; j += i)
isPrime[j] = false;
Khi d6 mang isPrime[] s& danh du tinh nguyén té cua cac sé nguyen.

4. Tinh chat dong dw
Ta can dic biét luu y dén tinh chat dong du sau day:

- ((a%m) + (b%m))%m = (a + b)%m
- ((a%m) * (b%m))%m = (a * b)%m

Trong mét sb bai toan vi gisi han biéu dién caa kiéu nguyén trong ngdn ngit 1ap
trinh C** nén thudng c6 yéu cau chia lay du cho mét s6 nguyén khi in ra két qua.
Néu tinh toan dén budc cudi cling maéi chia lay du thi két qua sé bi sai léch do tran
s6 vuot kha nang biéu dién cua kiéu dir liéu chuan nén ta sé& chia lay du trong qua
trinh tinh toan.

Vi du can tinh (n!)%m ta thudng st dung vong lap nhu sau:

for(long long i = 1; i <= n; ++i)
gt = (gt*i)um;

Déi voi phép chia lai khong co dugc tinh chat phan phdi dong du nhu nhan va

a%m

b%m

ta s& c6 mot sé phuong phap tim nghich dao modulo nhu van dung dinh ly Fermat

bé nhu sau:

cong. Nghia 1a ta khong c6 tinh chat dang

— (%) % m. Trong truedng hop nay

binh Iy Fermat: Néu p 1a mét sé nguyén té va b 12 sé nguyén dwong bat ky thi ta
c6 bP — b chia hét cho p.

Ta goi nghich ¢ao modulo caa b theo modulo m 1a s6 nguyén c sao cho b.c =
1(mod m) hay 1a b. c chiam du 1. Néu ta tim dugc s6 nguyén ¢ nhu vay thi ta

c6 tinh chat sau: (%) = (%) = ac(mod m).
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Tt dinh ly Fermat nho ta c6 cach tinh (%) % p VGi p 1a s6 nguyén té nhu sau:

Ta co phép bién doi: b —bip © b(bP* —1) ip © bP~1 —1ip hay
bP~1 = 1(mod p).

Suy ra (%) %p = [(%) X bp‘l%] p = (a X bP~2)%p.

Xay dung ham tinh bP~2 bang chia dé tri (xem chuong 11).

Ta c6 cong thirc: ($) %p = (a x bP~2)%p va dua vé nhan dng du.

11 pw(1ll a,11 n, 11 mod)
{
if(n==0) return 1;
11 t=pw(a,n/2, mod)%mod;
t=t*t%mod;
if(n%2==1) t=(t*a)%mod;
return t;
}
int main()
{
11 a,b,p;
cin>>a>>b>>p;
cout<< (a * pw(b,p-2, p))%p;
}

B. CAC VI DU MAU
Vi du 10.1: Chuong trinh dém s6 luong sé nguyén té trong doan [a;b].

#include
using namespace std;
bool Check(long long x)

{
if(x==1) return false;
for(long long i=2;i*i<=x;i++)

if(x%i==0) return false;

return true;

}

int main()

{

long long a,b,dem = ©;

cin>>a>>b;

for(long long i=a;i<=bi++)
if(Check(i)) dem++;
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cout<<dem;

Vi du 10.2: Chuong trinh sau sir dung sang nguyén tb dé liét ké sé nguyén tb
trong doan [a; b].

#include
#define nmax 10000007
using namespace std;
bool isPrime[nmax];
void sieve()
{
memset(isPrime, true,sizeof(isPrime));
isPrime[1] = false;
for(long long i = 2; i * i <= nmax; ++i)
if(isPrime[i]
for(long long j = i * i; j <= nmax; j += i)
isPrime[j] = false;
}
int main()
{
sieve();
int n;
cin>>n;
for(int i=1;i<=n;i++)
if(isPrime[i]) cout<<i<<'\n';
}

Vi du 10.3: Chuong trinh sau phan tich dém s6 luong udc nguyén duong cia sd
nguyén duong n.

Tuong ty Vi du 10.1, néu n c6 udc nguyén duong 12 i thi n ciing c6 wdc twong
tng lan/i. Vi vay ta chi can duyét dén +/n, mdi 1an n chia hét cho i ta s& cap nhat
lubn 2 uéc. Voi cach 1am nay ta co thé dém sb wdc cua n 1én dén10? trong thoi
gian 1s. Cha y trong truong hop n 12 s6 chinh phuong thi ta can trir di 1 wéc do

Vn =n/vn.

#include

using namespace std;
long long n, i, dem = 0O;
int main()

{

cin>>n;
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for(i=1;i*i<=n;i++)

if(n%i==0) dem+=2;
if(n==1i*i) dem--;
cout<<dem;

}

C. BAI TAP AP DUNG

Bai 10.1 — (N1001A) S6 lweng sé6 nguyén to
Y&u ciu: Cho day sb ay, a,, ... a,. Hiy dém sé nguyén té c6 mit trong day da
cho.

Dir liéu:
- Dong dau tién ghi 5,6 nguyén khong am n( 0 < n < 10%),
- Dong thr 2 ghi n s6 nguyén duong Kiéu 32 — bit.
Két qua: in ra sd luong so nguyén té co6 miat trong day.
Vi du:

input
5 4
257911

Bai 10.2 — (N1002B) S6 nguyén t6 trong doan

Yéu cau: Bém so lugng so nguyén to trong doan [a; b].

Dir liéu: Mot dong ghi hai s6 nguyén a, b véi 0 < a < b < 107.
Két qua: Mot dong 1a s6 luong sé nguyén t6 trong doan [a; b].
Vi du:

output

input
1 10 4
Bai 10.3 — (N1003B) Sé d:ic biét
Yéu cau: Tagoi ddy a;, a,, ... a, 1a ddy dac biét néu ton tai sé nguyén duong x >
1 sa0 cho tat ca cac phan tar cia diy trén déu chia hét cho x. Cho mét day dic biét
A va s6 nguyén duong k. Hay tim s6 nguyén [ l6n nhat thoa man: 0 < I < k va
AU{1} 1a day dic biét.

output

Dir liéu:

- Dong dau tién chta hai s6 nguyén n va k,

- Dong thtr 2 chira day dac biét A.
Két qua: Mot dong 13 s6 nguyén duong k thoa méan bai toan.
Vi du:

input

output

3

5

4
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1264 | |

Bai 10.4 — (N1004C) Sé bin bon

Y&u cau: Mr Bon la cau em trai song sinh cia Mr Bin. Cau ay ciing dang hoc cac
con sd, cau 4y tinh téng cac chit s6 cuia mot s6 nguyén duong n cho trude duogc
mot sé nguyén duong a. Tiép dén cau lai di tim chit s6 16n nhat caa n va viét ghép
chit s6 16n nhat d6 vao sau sb a thu duoc sé nguyén duong k. Mr Bon mudn biét
k c6 phai 12 s6 nguyén t hay khong? Néu sé d6 1a nguyén td thi cau goi s6 d6 1a
s6 "binbon". Vi du s6 111 1a mot s "binbon™ vi tong céc chir sb 1a a = 3, chit s6
I6n nhat 1a 1 nén sb k lap duoc 1a 31, s6 31 1a mot s6 nguyén té nénn = 111 1a
s6 "binbon". Thi vi véi suy nghi nay cau bé mudn kiém tra mét loat cac sb co

4
ATl

phai la so "binbon" hay khéng? Hay gilp cau bé nhé!

Dir liéu:
- Dong dau ghi s6 nguyén duong t 1a sé test (0 < t < 1000).
-t dong sau mdi dong ghi s6 nguyén duong n (0 < n < 101000),

Két qua: inrat dong, mdi dong ghi YES hodc NO néu s6 tuong (g 1a "binbon"
hoac khong?

Vi du:
input output
2 NO
123 YES
111

Bai 10.5 — (N1005B) Sé nguyén td fibonacci
Y&u cau: Viét chuong trinh nhap vao sé nguyén duong n. In ra sé nguyén té 1a
s6 Fibonacci I6n nhat khong vuot qua n.

Dir liéu: Mot dong ghi 1 s6 nguyén duong n(0 < n < 10'2).
Két qua: Ghi ra s6 nguyén té Fibonacci 1on nhat khong vuot qué n.
Vi du:

input output
10 5
Bai 10.6 — (N1006A) Co sb k
Y&u cau: Mot sé nguyén khi biéu dién trong hé co sb k chi c6 dang k ky tur dé
biéu dién. Vi du trong hé nhi phan chi c6 2 ky tu 0 va 1. Sé 8 trong hé 10 duoc
biéu dién trong hé nhi phan nhu sau:100(2), s 15 1a day bit 1111(2). Cho mot s6
nguyén duong n va mot sé nguyén duong k. Hay dua ra cach biéu dién n trong
hé co sb k.

Input: Mot dong duy nhat chira hai s6 nguyén duong n, k(n < 10%,k < 9).
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Output: In ra sé n trong hé co s k.
Vi du:

input output
15 2 1111
Bai 10.7 — (N1007B) U'éc

Y&u cau: Hay dém duogc c6 bao nhiéu sé co ding 3 uéc duong trong n $6 nguyén
khong am.

Dir ligu:
- Dong 1 chira s6 nguyén duong n (O <n< 105)
- Dong 2 chtra n s6 nguyén duong a (O <a <1012)

Két qua: Inra n dong, dong thir i ghi YES néu a, c6 ding 3 uwéc duong, con
nguoc lai thi ghi NO.

Vi du:
input output
3 YES
4 10 12 NO
NO

Bai 10.8 — (N1008B) Sé thira sé6 nguyén té

Yéu cau: Hay d¢ém s thira s6 nguyén té co trong sé tu nhién.
Input: Mot dong ghi sé nguyén n (0<n<10%).

Output: ghi ra sé lugng thira s6 nguyén té cé trong n.

Vi du:

input output
10 2

Bai 10.9 — (N1009C) Sb siéu nguyén td

Yéu cau: Ta dinh nghia n 12 s6 siéu nguyén té néu n 1a mot s6 nguyén té va khi
lién tuc bo di mot chit sb bén phai n van 1a sé nguyén tb cho téi khi n chi con 1
chit s6. Vi du, s6 23 1a s6 siéu nguyén t6 vi 23 va 2 1a cac sé nguyén td, ngoai ra
413 khdng phai 1a s6 siéu nguyén té vi 3 nguyén tb, 41 nguyén té nhung 4 khong
nguyén t5. Viét chuong trinh nhap vao sé nguyén duong n. In ra YES néu n l1a
siéu nguyén td, in ra NO néu n khong la siéu nguyén té.

Dir ligu vao: Dong dau tién ghi s6 nguyén duong n (O <n SlOg).

Dir liéu ra: In ra YES néu n 1a s6 siéu nguyén t5, NO néu n nguoc lai.
Vi du:
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input

output

23

YES

Bai 10.10 — (N1010D) Sé supper nguyén td

Y&u cau: Tamé rong thém khéi niém sé nguyén té theo hudéng sau. Ta liét ké cac
s nguyeén té tir 2 tro di: 2,3,5,7,11,13,...Mbt s6 ta goi 1a supper nguyén tb néu
chi s6 cua né ciing 1a nguyén t6. Vi du 3 12 mot sé supper nguyén té do 3 1a sb
nguyén té tha 2 va 2 1a mot sd nguyén td, ngoai ra 5, 11 ciing 1a cac sd supper
nguyeén to.

Yéu cau: Viét chuong trinh in ra sb supper nguyén t thi n.
Input: M@t dong chia s6 nguyén duongn(0 < n < 500).
Output: Sé supper nguyén tb thu n.

Vi du:

input
3 11

Bai 10.11 — (N1011E) Pinh dé Bertrand

Yéu cau: Pinh dé Bertrand phat biéu rang vai bat ky s nguyén n, lubn ton tai it
nhat mot sé nguyén té6 P sao chon+1 < p < 2n. Cho n, dém sb lugng s6
nguyén t6 thudc doan [n + 1; 2n].

Input:

output

- Dong 1 ghi sd T 1asb bo dir lieu (0 < T < 109),
- T dong tiép theo, mdi dong ghi sé nguyén n tuong tng (0 < n < 10°).

Output: gdm T dong, mi dong ghi s lugng s6 nguyén té twong tng véi dit liéu vao.
Vi du:

input
10 11

output

Bai 10.12 — (N1012E) Liét ké so siéu nguyén to
Y&u cau: Véi khai niém sé siéu nguyén t6 trong bai 10.9 hay viét chuong trinh
dém sb luong sd siéu nguyén té c6 sb chir s6 1an.

Dir ligu vao: Dong dau tién ghi s6 nguyén duong (0 < n < 10).
Dir liéu ra: In ra s6 luong sé siéu nguyén té c6 so chir s6 1a n.
Vi du:

input
3 11

output
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Bai 10.13 — (N1013E) Téng phan nguyén
Y&u ciu: Cho sb nguyén duong n. Hay tinh S = [ﬂ + [%] + -+ E]
Dir liéu vao: Dong dau tién ghi s6 nguyén duong n (0 < n < 107).
Dir liéu ra: In ra tongs.

Vi du:

input output
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CHUONG 11 - PE QUY
A. KIEN THUC GHI NHO
1. Khai niém dé quy

Chuong trinh con d¢ quy la cac chuong trinh con c¢6 101 goi né trong chinh chuong
trinh cta nod. Piéu ndy co thé hoi khac la véi phuong thic 1ap trinh logic tuan tu
nhung day lai 1a mot diém manh cua cac ngén ngit lap trinh véi viéc quan Iy ngan
xép chuong trinh con dé cat ngir canh hién tai va tiép tuc giai bai toan & mac nho
hon cho dén khi gap trudng hop nho nhat. Chuong trinh con dé quy ¢ wu thé khi
giai quyét cac bai toan c6 dang cong thiic truy hoi, cac bai todn vé chia dé tri, cac
bai toan quay lui vét can. Mot chuong trinh dé quy thudng cd cau trac nhu sau:

<kiéu dir 1liéu> <tén ham> (danh sach tham sd)
{
if(truong hop dirng dé quy)
return <két qua dirng>;
else
return <tén ham>(tham sé cap nhdé hon);
}

Ta ch( y rang chuong trinh con dé quy phai c6 hai phan rd rét. Mot 1a phan truong
hop dirng — trudng hop nhé nhat cua bai toan, khéng cd phan truong hop ding
nay hoan toan chuong trinh s& 1ap téi mac tran ngan xép chuong trinh con. Hai 13
truong hop goi dé quy, truong hop nay sé dua bai toan dang giai vé bai toan cling
dang véi cap d6 nho hon. Khi c6 10i goi dé quy, trinh bién dich s& lién tuc cat ngir
canh vao bo nhé ngan xép chuong trinh con cho téi truong hop dung sé& lai quay
trg lai lay gié tri cac bién trong ngin xép chuong trinh con dé tinh nguoc 18n 1oi
goi dau tién. Vi vay khi goi dé quy chung ta luu y khong dé 10i goi qua sau dé dan
tGi viéc tran bo nhé ngin xép chuong trinh con.

2. Vi du minh hoa
Ta xét mot vi du mo dau vé dé quy nhu sau: Tinh n!

#include
using namespace std;
long long gt(long long n){
if(n==0) return 1;// Trudng hgp diung
else return n*gt(n-1);//LO61i goi dé quy cap thap hon

}

int main()

{
long long n;
cin>>n;
coutc<gt(n);
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}

Vi chuong trinh trén khi nhap n bang 3 ta ¢ mot so d6 dé quy nhu sau:

=Y
o

ChU y ring trong chuong trinh con dé quy dit khoat phai co trudng hop dung, khi
d6 moi thoat ra khoi vong lap dé quy. Cau lénh dé quy thudng ngan gon, suc tich,
gan véi ban chat toan hoc cua bai toan. Tuy nhién viéc goi dé quy qua sau sé phai
cat ngir canh quéa nhiéu dan téi tran ngan xép chuong trinh con. Mdi trinh bién
dich ngdn ngit thuong dugc cap mot dung luong nhét dinh cho ngan xép chuong
trinh con, ta ciing c6 thé mé rong trong pham vi cho phép, tuy nhién n6 sé phu
thuoc nhiéu vao bo nhé trén may tinh. Thuc té, véi viéc tinh n! theo cach viét dé
quy khong dem lai wu thé. Vi vay day chi 1a mot vi du mé ta cho dé quy ma théi,
chiing ta it str dung no truc tiép trong tinh toan nhu trén.

3. Mot sé wng dung ciia dé quy

Dé quy c6 nhiéu ang dung trong lap trinh. Mot trong nhitng tng dung thuong gap
1a chia dé tri va liét ké to hop. CAu trlc cua cac giai thuat chia dé tri dua viéc giai
quyét bai toan vé giai nhiéu bai toan ciing dang nhung c6 cap thap hon theo mo
hinh cay va sir dung duoc 101 giai & cap thap hon dé do phic tap bai toan giam

Xuéng:
Bai toan
cdpn

Bai toan Bai toan
cap n-1 cap n-1

Bai toan Bai toan Bai toan
cap n-2 cap n-2 cap n-2

Dién hinh cho dang toan nay duoc md ta trong Vi du 11.1

Ngoai ra dé liét ké céc cau hinh t6 hop thi cAu trac dé quy quay lui rat thuan tién
cho viéc liét ké nay.
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Ta c¢6 md hinh liét ké t6 hop nhu sau:

void Try (int i)//Xay dung thanh phan the i
{
<Xac dinh Si>;
for(xi thudc Si)
{
<ghi nhan thanh phan thi i>
if (tim thay nghiém) <in ra nghiém>;
else Try(i+l);
<loai thanh phan i>;
}
}

Trong d6 Si 14 tap hop cé&c gia tri ma xi c6 thé nhan duoc véi xi 1a thanh phan
thir i cua cau hinh ta can xay dung.

Ta xem xét vi du minh hoa cho dang toan nay trong Vi du 11.2

B. CAC Vi DU MAU
Vi du 11.1: Xét chuong trinh tinh a™%(10° + 7) bang chia dé tri v6i do phic tap
O(logn).

#include
#define mod 1000000007
#define 11 long long
using namespace std;
11 mu(11l a, 11 n) // tinh a”n%mod bang dé quy chia dé tri
{
if(n==0) return 1;
11 tam = mu(a,n/2);
tam = (tam*tam)%mod;
if(n%2==1) tam = (tam*a)%mod;
return tam;

}
int main()
{
long long a,n;
cin»>a>>n;
cout<<mu(a,n); // d6 phitc tap thuat toan 1la 0(logn)
}

Chu y rang néu chdng ta str dung vong lap for dé tinh a™ thi ¢6 phuc tap caa giai
thuat s& 1a 0 (n) — chi c6 thé giai dugc cho n ¢d 10° — 108 trong thoi gian 1 giay.
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Vidu 11.2: Ta xét vi du liét ké day nhi phan c6 d6 dai n nhu sau:

#include
#define 11 long long
using namespace std;
int x[30],n;
void Xuat()
{
for(int k=1;k<=n;k++) cout<<x[k];
cout<<endl;
}
void Try(ll i)
{
for(int j=0;j<=1;j++)
{
x[1]=3;
if(i==n) Xuat();
else Try(i+l);
}
}
int main()
{
cin>>n;
Try(1);
}

Loi goi dé quy vét can thudng bat dau véi i = 1 nghia la xay dung thanh phan
tha nhét coa i.

Vi du 11.3: Chuong trinh sau sé liét ké ra cac hoan vi caa tap X = {1.2....,n}.
Ta biét khi xay dung hoan vi thi cac thanh phan xay dung khong dugc phép lap
lai. V1 vay ta phai sir dung mot mang danh dau d[ ] dé danh dau cho cac gié tri da
dugc chon dé khong chon lai. Poan chuong trinh liét ké hodn vi nhu sau:

#include

#define 11 long long

#define fo(i,a,b) for(int i=a;i<=b;i++)

using namespace std;

11 n,x[30],d[39];

void Xuat()

{
fo(k,1,n) cout<<x[k];
cout<< '\n';

Nguyén Puc Toan, tmathcoding



Algorithm with C++

11 Try(1ll i)
{
fo(j,1,n)
if(d[j]==0)// néu j chua dugc chon
{
x[i]=j;//chon x[i] 1la j
d[j]=1;//danh dau j da dugc chon
if(i==n) Xuat();// in ra khi chon t&i xn
else Try(i+l); // chua chon dén xn thi chon tiép
d[j]=0;// quay lai bd danh dau dé chon tiép sau
}
}
int main()
{
cin>>n;
Try(1);
}

Bén canh phuong phap nay ké tir phién ban C14, ta c6 ham next_permutation()
dé sinh hoan vi ké tiép, day 1a mot cach code kha gon gang nhu sau:

#include
using namespace std;
long long n,a[30];
int main()
{

cin>>n;

for(int i=1;i<=n;i++) a[i]=i;

do

{

for(int i=1;i<=n;i++) cout<<a[i];
cout<<'\n’;

while(next permutation(a+l,a+n+1));

}

Bén canh ham next permutation() taconco ham prev_permutation()
ldy hoén vi truée do theo thir ty tir dién.

C. BAI TAP AP DUNG

Bai 11.1 — (N1101A) Sé tap con

Yéu cau: Hay dém sé tap hop con cua tap X = {1.2....,n} biét sé tap con cua
tap X 1a 2™.
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Dir liéu: Mot dong ghi s6 nguyén khéng amn (0 < n < 10°).

Két qua: Inrasb cac tap con cuatap X . K&t qua co thé rat 16n nén ta s& chia lay
du cho 10° + 7 khi in ra.

Vi du:

input output
3 8
Bai 11.2 - (N1102A) Ligt ké nhj phan
Yéu cau: Hay in ra cac day nhi phan d6 dai n
Input: Mot dong ghi sé nguyénn (0 < n < 20).
Output: In ra cac ddy nhi phan theo thir tu tir dién.
Vi du:

input output
2 00
01
10
11

Bai 11.3 — (N1103A) Liét ké tam phéan

Yéu cau: D3y tam phan la ddy chi gém céc ky tu 0, 1, 2 dung dé bién dién cac sb
trong hé co s6 3. Vi du ta c6 cac ddy tam phan d6 dai 2 la: 00, 01, 02, 10, 11, 12,
20, 21, 22. Hay liét ké theo thu ty tir dién cac day tam phan d6 dai n.

Dir liéu: Mot dong ghi s6 nguyén khéng &m n (0 < n < 10).
Két qua: In ra cac day tam phan theo thu tu tir dién.
Vi du:

input output
2 00
01
02
10
11
12
20
21
22

Bai 11.4 — (N1104B) Liét ké chinh hep
Yéu cau: Trong toan hoc, chinh hop 1a céch chon nhitng phan ti tir mot nhém 16n
hon va c6 phan biét thir ty, trai voi to hop 1a khdng phan biét thi tu.
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Theo dinh nghia, chinh hop chap k caa n phan tir 1a bo sap thir tw gdm k phan tir
cua tap hop gém n phan tir. Hay liét ké cac chinh hop chap k cta n phan tir coa
X=1{12..,n}

Dir liéu nhap: Mot dong mot gdm k,n (1 < k <n < 8).

Két qua: Mdi dong in mét chinh hop chap k ciia n, cac chinh hop in theo thir tu
tr dién.

Vi du:

input output

2 3

W NN R
P WKk WwWN

32
Bai 11.5 - (N1105C) Liét ké chinh hep tap A
Y&u cau: Trong bai tip ndy ban duoc cho mot tap hop A gdm n phan tir s6 nguyén
khac nhau. Ban hay liét ké cac chinh hop khong 13p chip k cua nphén tir nay.

Dir ligu nhap:
- Dong métgomk,n (1 <k <n <8).
- Dong hai 1a n phan tir cua tap A.

Két qua:

- MJ&i dong in mot chinh hop chap k cian, cac chinh hop duoc in theo thu tu
tir dién.
- Dong cubi cung in sd lwong chinh hop liét ké duoc.

Vi du:

input output

RN
o w
N
AP ORFR OD

o JUo I Uo J N QIR

Bai 11.6 — (N1106B) Liét ké té hop

Y&u cau: Trong toan hoc, t6 hop chap k cta n 1a cach chon tap con gom k phan
tir trong tap c6 n phan tr. O ddy, ban dwoc yéu cau in ra tat ca cac to hop chap k
cuatap X = {1,2, ...,n}.

Dir liéu: Mot dong mot gom k,n (1 <k <n < 8).
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Két qua:

- Mai dong in mot td hop chap kcua theo thi ty tir dién.
- Dong cubi cung in s luong td hop liét ké duoc.

Vi du:

input output

2 3

w w N

wNR R

Bai 11.7 — (N1107C) Liét ké t6 hop tap A
Yéu cau: Hay inra céc to hop chap k cua tap sé nguyén A gém n phan ti.

Dir li¢u:
- Dong dau tién mot gom hai s6 nguyén k,n (1 < k <n < 8).
- Dong tiép theo gom n s6 nguy@n trong tap A.

Két qua:

- Mai dong in mot td hop chap k cua theo thi tu tir dién.
- Dong cudi cung in $6 lugng to hop liét ké dugc.

Vi du:

input output

RN
o w
N

AR R

O OV b

3
Bai 11.8 — (N1108B) Liét ké xau ky tw AB
Yéu cau: Hay liét ké cac xau do dai n chi gom hai ki tu ‘A’ hodc ‘B’ ma khdng
c6 hai ki tu ‘B’ nao drng canh nhau.

Dir liéu: Mot dong ghi s6 nguyénn (n < 20).
Két qua: In ra cac xau ky tu theo tht tu tir dién.
Vi du:

input output
3 AAA
AAB
ABA
BAA
BAB
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Bai 11.9 — (N1109D) Liét ké xau hop I8
Y&u cau: Hay liét ké cac cach dit n ddu mo ngoic va n dau déng ngoic sao cho
biéu thirc d6 hop 1é.

Dix liéu: Mot dong ghi s6 nguyén n (n < 20).
Két qua: In ra cac xau ky tu theo thir ty tir dién.

Vi du:

input output
3 AAA
AAB
ABA
BAA
BAB

Bai 11.10 — (N1110E) Ligt k& xau con
Yéu ciu: Hay liét ké tat ca cac xau con khac nhau cua xau S.

Dir ligu: Mot dong ghi xau S (S.length <15) gdm cac ky tu tir a dén z.
Két qua: In ra cac xau con khac nhau cta S theo thir tu tir dién.

Vi du:

input output
abc a
ab
abc
ac

bc

Bai 11.11— (N1111D) S6 mii 1
Yéu cau: Cho hai s6 nguyén a, n. Tinh a™%(10° + 7).

Dir liéu: Mot dong ghi hai s6 nguyén a, n.
Két qua: In ra két qua 1 tong a™%(10° + 7).
Vi du:

input output
2 3 8
Bai 11.12 — (N1112E) Sé mii 2
Yéu ciu: Cho sé nguyén n, K tinh § = (1.2° + 2.21 4 - 4+ n2" 1) %K.

Dir liéu: Mot dong ghi hai s6 nguyén n, K (0 < n, K < 107).
Két qua: In ra két qua la tong S.
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Vi du:

input output
1 10 1
Bai 11.13 — (N1113E) S6 mii 3
Yéu cau: Cho sé nguyén n, tinh S =1+ a' + a? + -+ + a™. Két qua c6 thé rat
I6n nén chia lay du cho 10° + 7 khi in ra.

Dir liéu: Mot dong ghi hai s6 nguyén a,n (0 < a,n < 107).
Két qua: In ra két qua 1a tong S%(10° + 7).
Vi du:

input output
29 1023
Bai 11.14 — (N1114E) Quan héu
Y&u ciu: Cho ban cd vua c6 kich ¢d n x n. Hay tim cach xép n quan hau trén
ban co sao cho cac quan hau khong an dugc nhau.

Dir liéu: Mot dong ghi mot s6 nguyén duong n (0 < n < 12).
Két qua: In ra két qua 1a so cach sap xép n quan hau trén ban co.
Vi du:

input output
8 92
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LOI KET

Cubn tai liéu mong mudn cung cap cho ngudi hoc mét 16 trinh hoc tap nhap moén
lap trinh thuat todn véi C++ tir nhitng dong code don gian nhat. Cudn sach chia
lam 12 chuong véi cac kién thizc co ban vé nhap mén 1ap trinh thuat toan. Sau
cudn nay ban cd thé doc cudn tiép theo cua bo sach — quyén Trung s& cung cap
cac kién thic nén tang dé ban co thé nghién ciru sau hon vé giai thuat. Trong
quyén Trung s& tap hop cac chuyén dé vé céc kiéu dir liéu nang cao : vector, stack,
queue, dequeue, cac chuyén dé vé db thi, cac chuyén dé vé quy hoach dong, cac

thuat toan xir Iy xau, cac thuat toan nang cao sé hoc.

Hy vong ban doc s& ¢6 nhitng gop y thiang than dé tai liéu mdi ngay duoc hoan

thién hon.

Thanh Vinh, mét ngay dep troi thang 04 nam 2020.
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