VW WLIEIN YT A ¥ VIO v ey

Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




Truong Dai hoc Khoa hoc Tu nhién
Khoa Cong nghé thong tin
()

B6 mon Tin hoc cd sé

NHAP MON LAP TRINH

Dang Binh Phuadng
dbphuong@fit.hcmus.edu.vn

GIOT THIEU MON HOC




e Gigi thiéu chung

< POoi twong: Sinh vién ndm nhat
< Thoi gian (15 tuan): 45 tiét LT + 45 tiét TH
< Mén hoc tién quyét: Khéng cé
< Hinh thire kiém tra: LT (7d), TH (14 + 24)
< Giang vién ly thuyét
= PDang Binh Phuvong dbphuong@fit.hcmus.edu.vn
dang2@vnn.vn
< Nhoém giang vién hwéng dan thwe hanh

Gidi thiéu moén hoc


mailto:dbphuong@fit.hcmus.edu.vn
mailto:dang2@vnn.vn

X NOi dung moén hoc

< Tuan 1: Cac khai niém co ban vé 1ap trinh
= Cac khai niém co ban: thuat toan, Iwu do, ...
= Gigi thieu ngbn ngr lap trinh C.
= Cau tric mot chwong trinh viét bang ngén
ng lap trinh cap cao (C/C++).

< Tuan 2:
= Kiéu di liéu va cac phép toan sb hoc, luan ly.
= Nhap xuat di liéu.

Gidi thiéu moén hoc



X NOi dung moén hoc

< Tuan 3: Cau truc diéu kién, ré nhanh
= if ... else ...
= switch

< Tuan 4: Cau truc 1ap
= for
= while
= do ... while ...

Gidi thiéu moén hoc



X NOi dung moén hoc

< Tuan 5, 6: Chwong trinh con
= Khai niém vé chwong trinh con.
= Chwong trinh con trong NNLT C/C++: Ham.
= Tham so6 va truyén tham so (Call-by-Value).

< Tuan 7, 8: Kiéu di liéu mang

= Mang 1 chiéu, 2 chiéuf(thamkhao)
= K§ thuat Iap trinh v&i mang 1 chiéu.

Gidi thiéu moén hoc



X NOi dung moén hoc

< Tuan 9, 10: Bién con trd va céac ky thuat co ban
= Khai niém con tro, dia chi vung nhé.
= C4c phép toan so hoc trén con trd.
= Con tré va mang mét chiéu.
= Cap phat bd nhé ddng.

< Tuan 11, 12: Ky thuat 1ap trinh trén chudi ky tw
= Ky tw va chubi.
= C4c ham co ban trén chuodi ky tw.

Gidi thiéu moén hoc



X NOi dung moén hoc

< Tuan 13, 14: Kiéu dir liéu cau truc
= Khai niém.
= Truy xuat va truyén cau trac cho ham.
= Mang cau truc.

< Tuan 15: M6t s6 ky thuat lap trinh hiru ich khac
= Ky thuat 1ap trinh dé quy co ban.

= Ky thuat lap trinh v&i tap tin.

= Ky thuat lap trinh trén bit.

Gidi thiéu moén hoc



¥ Tai liéu tham khao

< Tw hoc lap trinh C trong 21 ngay, NXB Pa Nang.
% Slides bai gidng, code mau, tai liéu tham khao:
www.medlafire.com/dang2

Gidi thiéu moén hoc


http://www.mediafire.com/dang2
http://www.mediafire.com/dang2
http://www.mediafire.com/dang2

. Trudng Dai hoc Khoa hoc Tu' nhién
Khoa Cong nghé thong tin
o Ti BO mén Tin hoc cg s
NHAP MON LAP TRINH

Dang Binh Phuadng
dbphuong@fit.hcmus.edu.vn

CAC KHAI NIEM CO BAN
VE MAY TiNH




0 Vai nét lich st may tinh -

Cac thé hé may tinh dién -

'I I Cac thanh phan co ban I

Cac khai niém cg ban vé may tinh



Vai néet lich s’ may tinh

Blaise Pascal (1623 - 1662)
May cOng cd hoc dau tién trén thé gidi

Gottfried Leibritz (1646 - 1716)
Cai ti€n may cua Pascal dé +, -, *, /

Charle Babbage
} Khdéng nén phét trién may co hoc
May tinh vd&i chuong trinh bén ngoai

John von Neumann

Nguyén ly co tinh chat quyét dinh
. Chuagng trinh luu trr trong may
. SU gian doan qua trinh tuan tu

Cac khai niém cg ban vé may tinh



5 thé hé may tinh dién tu

Thé& hé th nhat (1950 - 1958)
SU dung den chan khdng

Toc do thap: 103 phép tinh/s
Chtrinh viét bang ngén nglr may
May ENIAC nang 30 tan!

Cac khai niém cg ban vé may tinh



5 thé hé may tinh dién tu

& hé thir hai (1959 - 1963)
SU dung den ban dan

Toc d6 nhanh: 106 phép tinh/s
Chtrinh viét bing COBOL, ALGOL
May IBM151 (M$), MINSK22 (LX)

Cac khai niém cg ban vé may tinh



5 thé hé may tinh dién tu

Thé hé thir ba (1964 - 1977)
SU dung mach tich hgp IC
Toc do cao: 10° tinh toan/s
Ngon ngi' [ap trinh cap cao
& cac phan mém ('ng dung
IBM360 (M$), MINSK32 (LX)

Cac khai niém cg ban vé may tinh



5 thé hé may tinh dién tu

Thé hé thu tu (1978 - 1983)

Mach tich hdp quy mo I6n LSI
Toc d6 cao: 1012 phép tinh/s
Nho gon va bo nhd tang dan
Phan mém phong phu, da dang
Mang may tinh ra dai

o

Cac khai niém cg ban vé may tinh

-




5 thé hé may tinh dién tu

Thé hé thd nam (1984 dén nay)
Mach tich hdp quy mo rat I6n WSI
Toc d0: 100Mega -> 1Giga LIPS
XU ly theo cd ché song song

- ooy

Cac khai niém cg ban vé may tinh

- >




¥ Phan loai

% Kich thudc vat ly 1on.

Thu’c hién hang ti phép tinh/s
Phuc vu tinh toan phuc tap.
Trong co quan nha nudc.

Siéu may tinh (Super Computer)
Kf’ Nhiéu may I&én ghép song song.
WY Toc do tinh toan cwc lon.

Dung trong Iinh vwrc dac biét nhw
quan sw, va tru.

Cac khai niém cg ban vé may tinh



¥ Phan loai

May tinh ca nhan

(Personal Computer - PC)
Con goi la may tinh dé ban
(Desktop)

Dung & van phong, gia dinh.

May tinh xach tay (Laptop)

Con goi la “Notebook”.

La loai may tinh nhd, cé thé mang
theo nguo.

Chay bang pin.

Cac khai niém cg ban vé may tinh



¥ Phan loai

May tinh bo tui (Pocket PC)
Thiét bi ky thuat s6 ca nhan
co chic nang rat phong phu
nhu kiém tra email, xem
phim, nghe nhac, duyét web.
Nhi€éu may con tinh hgp chuc
nang dién thoai di dong.

Cac khai niém cg ban vé may tinh



Cac thanh phan cd ban

Phan mém (Software)
« Phan mém hé thdng
« Phan mém &ng dung

B

Phan cing (Hardware)
* B6 nh& (Memory)
* Pon vi xi ly trung wvong CPU
(Central Processing Unit)
» Thiét bi nhap xuat (Input/Ouput Device).

Cac khai niém cg ban vé may tinh



o= Phan cdng - C4u truc

1 B6 xw ly trung wong CPU \
| (Central Processing Unit)
| Knhéi diéu khién CU | { Khéilam tinh ALU
{____(Control Unit) ___}i(Arithmetic Logic Unit);
\____Cacthanhghi (Registers)

________________________________________________________________

Cac khai niém cg ban vé may tinh



¥ Phan ciing - BO nhd

BO nhé (Memory)
Thiét bi luu trir thdng tin
trong qua trinh may tinh xu' ly.

A3 /

———————————————————————————————————————————————
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Cac khai niém cg ban vé may tinh



o= Phan ci’ng - B& nhd trong

————————————————————————————————————————

) ROM (Read Only Memory)
.« Chi doc théng tin i
.+ Lwu chwong trinh hé thong
.+ Khdng mat khi mat dién.

_________________________________________

RAM (Random Access Memory)
* B6 nhé truy xuat ngau nhién.
« Bi mat khi mat dién.

I
|
|
|
|
|
|
|
|
|
|
|
1

_____________________________________________________________________

Cac khai niém cg ban vé may tinh



Phan cing - BO nhd ngoai

Bia mém (Floppy Disk)
budng kinh 3.5”
Dung lugng 1.44 MB.

bBia cing (Hard Disk)
Dung lugng I6n khoang:
20 GB, 30 GB, 750 GB...

Pia quang (Compact Disk)
CD (700 MB)
DVD (4.7 GB)

Cac khai niém cg ban vé may tinh



Phan cing - BO nhd ngoai

Theé nhd (Memory Stick

hay Compact Flash Card)
} Dung lugng khoang

32 MB, 64 MB, 128 MB...

USB Flash Drive
Dung lugng khoang
256 MB, 512 MB, 1GB...

Cac khai niém cg ban vé may tinh



¥ Phan ciing - CPU

Khoi diéu khién
(CU — Control Unit)

Cac thanh gh
(Registers

Khdi tinh toan sb hoc va logic
(ALU — Arithmetic Logic Unit)

Cac khai niém cg ban vé may tinh



o= Phin cing - CPU

“*Bon vi xr ly trung wong CPU:
= Gan v&i mot dong ho (clock) hay con goi la bo
xung nhip. Tan s6 déng hd cang cao thi téc
do xwr ly théng tin cang nhanh.
= Pentium 4/D, Dual Core, Core 2 Duo, Core 2
Quad. Téc d6: 2.0 GHz, ..., 3.0 GHz...

Cac khai niém cg ban vé may tinh



Phan cirng - Thiét bi nhap

Ban phim (Keyboard)
» Nhap dif liéu va cau lénh
Loai pho bién cé 104 phim

Chudt (Mouse)

Kich thudc vira nam tay
Dung dé di chuyén

con tro chuot

trong moi truong do hoa.

Cac khai niém cg ban vé may tinh



Phan cirng - Thiét bi nhép

May quét hinh (Scanner)
} Nhap van ban hay hinh vé,
hinh chup vao may tinh.

Camera & Webcam
Quay hinh anh bén ngoai
dua vao may tinh

May chup hinh ky thuat s6
Chup hinh anh bén ngoai
dua vao may tinh.

Cac khai niém cg ban vé may tinh



Phan cing - Thi€t bi xuat

Man hinh (Screen hay Moniter)
Thé hién thdng tin ra man hinh bang
ky thuat anh xa bo nhé (memory mapping)
Céc loai man hinh phd bién hién nay
la SVGA 15" 17" 19”..

Cac khai niém cg ban vé may tinh



Phan cing - Thi€t bi xuat

<y

May chi€u (Projector)

» Tudng tu nhu man hinh

B o,

gi’
;\/"i’/’/
e

nhung phdng to hinh anh.

May in (Printer)
Xuat thong tin ra giay.

Loa (Speaker)
Phat am thanh.

Cac khai niém cg ban vé may tinh



Phan mém hé thong
- Hé didu hanh (OS)
* PM di kém thiét bj
phan cing (Driver)

* Vi du: MSDOS,
Linux, Windows...

________________________________

N —— -

on T —————

Phan mém &ng dung
« Soan thao van ban
 Tinh toan, phan tich
« D6 hoa

 Bao mat

* Tro choi

N ——— -

________________________________

Cac khai niém cg ban vé may tinh



1.

Néu vai nét lich st phat trién may tinh va phan
loai may tinh dién tu.

M6 ta cau tao va chirc nang CPU?

Phan biét bo nhé trong va bd nhé ngoai. Ké |
tén va mo ta mét s6 bo nhéd ngoai ma ban biét.
Ké tén va md td mét so thiét bj nhap va
thiét bi xuat ma ban biét.

Cac khai niém cg ban vé may tinh



Trudng Dai hoc Khoa hoc Tu' nhién
Khoa Cong nghé thong tin
@ BO mon Tin hoc cg sd

NHAP MON LAP TRINH

Dang Binh Phuadng
dbphuong@fit.hcmuns.edu.vn

GIOT THIEU
NGON NGU LAP TRINH C




0 Gii thigu -
T Y souwwngeiac
TN i ric chong trinh & D

'I I Mot s6 vi du minh hoa I

NMLT - Gidi thiéu ngon ngir Iap trinh C



Qoo

“* Gigi thiéu
= Dennis Ritchie tai Bell Telephone nam 1972.

= Tién than ctia ngdén nglr B, KenThompson,
cting tai Bell Telephone.

= La ngdn ngl¥ lap trinh co cau tric va phan biét
chir Hoa - thwong (case sensitive)

= ANSI C.

NMLT - Gidi thiéu ngon ngir Iap trinh C



Qoo

< Uu diém cua C

= Rat manh va linh dong, cé kha nang thé hién
bat c¥ y twdng nao.

= Puwoc st dung réng rai bdi cac nha Iap trinh
chuyén nghiép.

= Co tinh kha chuyén, it thay doi trén cac hé
thong may tinh khac nhau.

= RO rang, c6 dong.

= Lap trinh don thé, tai st dung théng qua ham.

NMLT - Gidi thiéu ngon ngir Iap trinh C



Qoo

< M@i tredrng phat trién tich hop IDE (Integrated
Development Environment)

= Bién tap chwong trinh nguén (Trinh EDIT).

= Bién dich chwong trinh (Trinh COMPILE).

= Chay chwong trinh nguon (Trinh RUNTIME).
= Stra 16i chwong trinh nguén (Trinh DEBUG).

o] o | T e

NMLT - Gidi thiéu ngon ngir Iap trinh C




MOl trrong lap trinh
= Borland C++ 3.1 for DOS.
= Visual C++ 6.0, Win32 Console Application.

@y Set Program Access and Defaulks
WS Windows Catalog
‘ ‘Windows pdate

LD winzip
@ Accessaries 3
@ Games 3
= @ Microsoft Office 3
@ Microsaft Visual SourceSafe +
} § Internet IF) Microsaft web Publishing v || I3 Microsaft visual Studio 6.0 Enkerprise Tools »
Internet Explorer |7 snaglt & | 1) Microsoft visual Studio 6.0 Tooks r

% E-mail @ Skartup 3
Cutlook Express

@ Total Commander HI§ @ Microsoft Yisual InterDey 6.0
I/ winzip r

A Acrobat,comn Microsaoft
B8 adobe Reader 2 Visual C++
@ Internet Explorer 6.0

w0 MsH

@ Outlook Express
©.. Remote Assistance
e ‘Windows Media Player

All Programs B

Windows Messenger

4 start

NMLT - Gidi thiéu ngon ngir Iap trinh C



BO tu vung cua C

% Cac ky tv dwoc st dung

= B6 chir cai 26 ky tw Latinh A, B, C, ..., Z, a, b,
C,...,Z

= Bo chi» s6thdp phan: 0,1, 2, ..., 9
= Cackyhieutoanhoc:+—-*/=<> ()
= Cackytwdachiét: ., []%\#$"
= Ky tw gach ndi _ va khodng trang *’

NMLT - Gidi thiéu ngon ngir Iap trinh C



o BO tUr vung clia C

“* Tw khoa (keyword)
= Cac tr danh riéng trong ngbén ngir.
= Khéng thé s dung tr khéa dé dat tén cho
bién, ham, t&n chwong trinh con.

= M6t sb tir khda thdng dung:
 const, enum, signed, struct, typedef, unsigned...
 char, double, float, int, long, short, void
 case, default, else, If, switch
* do, for, while
 break, continue, goto, return

NMLT - Gidi thiéu ngon ngir Iap trinh C



o BO tUr vung clia C

“* Tén/Dinh danh (ldentifier)

= M6t day ky tw dung dé chi tén mot hang so,
hang ky tw, t&n mot bién, mot kiéu di liéu,
m&t ham mot hay thu tuc.

= Khong dwoc trung voi cac tr khda va dwoc
tao thanh tlr cac chir cai va cac chir s nhwng
bat budc chir dau phai la chi¥ cai hoac .

= SO ky tu toi da trong mét tén 1a 255 ky tw va
dwoc dung ky tww  chen trong tén nhwng
khdng cho phép chen gitra cac khoang trang.

NMLT - Gidi thiéu ngon ngir Iap trinh C



BO tu vung cua C

“*Vidu Tén/Dinh danh (Identifier)
= Cac tén hop lé: GiaiPhuongTrinh, Bai_Tap1
= Cac tén khéng hop Ié: 1A, Giai Phuong Trinh
= Phan biét chir hoa chir thwong, do do cac tén
sau day khac nhau:
* A a
« BaiTap, baitap, BAITAP, bAltaP, ...

NMLT - Gidi thiéu ngon ngir Iap trinh C



BO tu vung cua C

< DAau cham phay ;
= DUng dé phan cach cac cau Iénh.
= Vi du: printf("Hello World!”); printf("\n”);
¢+ Cau chu thich
= D3t gitra cap dau /* */ hodc // (C++)
= Vidu: /[*Ho & Ten: NVA*/, /| MSSV: 0712078
< Hang ky tw va hang chudi
= Hang ky tu: ‘A’, ‘a’, ...
= Hang chubi: “Hello World!”, “Nguyen Van A’
- Chi ¥ ‘A’ khagc “A’

NMLT - Gidi thiéu ngon ngir Iap trinh C



o= Cau tric chudong trinh C

#include “.”; // Khai bdo file tiéu dé

int x; // Khai bado bién ham
void Nhap() ; // Khai bao ham

void main () // Ham chinh

{
// Cac lénh va thu tuc

}

NMLT - Gidi thiéu ngon ngir Iap trinh C



@i

#include <stdio.h>
#include <conio.h>

void main ()

{
int x, y, tong;
printf (“"Nhap hai so nguyen: ”);
scanf (“%d%d”, &x, &y);
tong = x + y;
printf ("Tong hai so la %d”, tong);
getch() ;

NMLT - Gidi thiéu ngon ngir Iap trinh C



Vo Bai tap ly thuyét

1. Tén (dinh danh) nao sau day dat kndng hop I|€,
tai sao?
= Tin hoc co SO A, 1BaiTapKHO
= THucHaNH, NhapMon_L@pTrinH

2. Cau ghi chu dung dé lam gi? Cach s dung ra
sao? Cho vi du minh hoa.

3. Trinh bay cau truc clia mét chwong trinh
Giai thich y nghia cua tirng phan trong c:
trdc.

NMLT - Gidi thiéu ngon ngir Iap trinh C



Trudng Dai hoc Khoa hoc Tu' nhién
Khoa Cong nghé thong tin
B6 mon Tin hoc cd sG

NHAP MON LAP TRINH

Dang Binh Phuadng
dbphuong@fit.hcmus.edu.vn

of Yo KHAI NIEM CO BAN
VE HE PIEU HANH




7 ™Y ki niém & céc chir nang shinh
TN pranios e
T remengrpan D

Vv

Mot s6 hé diéu hanh théng dung

Hé diéu hanh



¥ Khai niém Hé diéu hanh

< Khai niém

* M6t chwong trinh chay trén may tinh, ding dé
diéu hanh, quan ly cac thiét bi phan ctrng va
cac tai nguyén phan mém.

= Vai tro trung gian trong viéc giao tiép gira
ngwdi st dung va phan cirng may tinh.

= Cung cap mdi trwdng cho phép nguwdi st
dung phat trién va Ehuﬁc hién cac wwng dung
cua ho mot cach dé dang.

Hé diéu hanh



Cac chidc nang chinh cua HBH

‘ Quan ly chia sé tai nguyén
* Tai nguyén la hiru han.

» Ngwdi str dung yéu cau

nhiéu tai nguyén dong thoi.

» Chia sé tai nguy@n phan

mém (théng tin) v&i nhau.

.

Gia lap mét may tinh mé réng

« Hé thdng nhiéu may tinh triru twong xép thanh
nhiéu I&p chong Ién nhau.

« An di cac chi tiét phan clrng qua giao dién 1am
viéc don gian va khéng phu thudc vao thiét bi.

Hé diéu hanh



< Phan loai Hé diéu hanh

() HDPH danh cho may Mainframe

() HBH danh cho may Server

(0 HDPH danh cho may nhiéu CPU
Duoi

goc do loai
may tinh

() HPH danh cho may tinh ca nhan

(0, HBPH danh cho may PDA

(), HBH danh cho may chuyén biét )

(U HDPH danh cho thé chip (SmartCard) )

Hé diéu hanh



< Phan loai Hé diéu hanh

(O

HPH don nhiém

HPH da nhiém )

Hé diéu hanh



< Phan loai Hé diéu hanh

(O

May don (moét ngudi dung)

Mang ngang hang va mang cé may Chl]>

Hé diéu hanh



< Phan loai Hé diéu hanh

() Hé thong xtr ly theo 16

Dwol

goc doé
‘hinh thire
Xt ly

(), Hé thong xt ly thoi gian thue )

Hé diéu hanh



Hé thong tap tin — Tap tin

“Khai niém
= Viét tat cua tap thong tin.
= Con goi la tép, tép tin, file.
= Tap hop cla thong tin (di liéu) dwoc td chirc
theo mét cau truc nao 4do.

= N&i dung c6 thé 1a chwong trinh, di liéu, van
ban...

Hé diéu hanh



o Hé thdng tap tin - Tap tin

——————————————————————————————

» Khéng bat budc.
* Thwong co 3 ky tw.
 Thwdong do chwong
trinh (*’ng dung tao

(extension)

o T ———— -
L —

wfaptintwdat ‘
|« B4t budc phai co. !
.« Hé diéu hanh MS-DOS: dai t6i da 8 ky tu. |
.« Hé diéu hanh Windows: dai t&i da 128 ky tw.
.+ Gdm cac ky tw Adén Z, s6 0 dén 9, ky tw khac
. nhue#, $, %, ~ N @, () !, _, khodng trang. ;

N ’
___________________________________________________________________

Hé diéu hanh



Hé thong tap tin — Tap tin

Vi du

= Cé phan mé& réng: TinA.bat, Bai Tap.pas, ...

= Khéng c6 phan mé rong: TinA, Bai Tap, ...
<+ Cac phan md rong thong dung

= COM, EXE

« TXT, DOC, PDF

= PAS, BAS, CPP

= WK1, XLS

= BMP, GIF, JPG

= MP3, DAT, WMA

Hé diéu hanh



Hé thong tap tin — Tap tin

<Ky tu dai dién (Wildcard)
= Chi mét nhém tap tin.
= St dung 2 ky hiéu:
- Dau ? dai dién cho mot ky tw bat ky.
« Dau * dai dién mét chudi ky tw bat ky (co thé réng).
= Vi du:
» Bai?.doc: Bail.doc, Bai9.doc, Bain.doc, Bai-dee,
Bail0.doc, Bail-bd, .

e Bai*.doc: Bal.doc, Ba|9.doc, Bail0.doc, Bal
Tap.doc, ...

Hé diéu hanh



Hé thong tap tin — Tap tin

< Thudc tinh

= La dac tinh va gi&i han cua tap tin.

= Khac nhau tuy hé thong

= Vi du trong hé thong tap tin FAT:
 Archive (ICru trir).
- Hidden (an).
» Read-only (chi doc).
. System (thudc vé hé thong).
« Sub-directory/directory (thw muc con/thw muc).

Hé diéu hanh



Hé thong tap tin — Thu muc

MOt sO luu y

= Thw muc la tap tin @ dang dac biét.

= Khong chwra di¥ lieu thong thwong ma chira
cac tap tin va cac thv muc khac.

* Thw muc cap cao nhat trén dia la thu muc
goc, ky hiéu \

* Thw muc dang lam viéc la thw muc hién hanh.

= Tén thw muyc tuan tha quy tac dat tén cha tap
tin nhwng khéng c6 phan mé rong.

= Vidu: BAITAP, BAI THI, THUC HANH...

Hé diéu hanh



e CAy thu muc va dudng dan

LYTHUYET

DECUONG.PDF
CHUONG2.DOC
DECUONG.PDF

WINDOWS |

e svsTEM |

AUTOEXEC.BAT

Hé diéu hanh



Yo Mot s6 hé diéu hanh thdng dung

+*MS-DOS
s Microsoft Windows

= 3.x (1980), 95 (1995), 98 (1998), Me (2000),
2000 Pro (2000), XP (2001), Vista (2007).

* NT 4.0 (1996), 2000 Server (2000), 2003
Server (2003): may chu - hé diéu hanh mang.

“ Linux, Unix, OS/2

°n

S,

Hé diéu hanh



1. Hé diéu hanh la gi? Hay néu cac chuc
nang chinh yéu cua mot hé diéu hanh.

2. Hay néu vai vi du cua tap tin co dang dai
dién nhu sau:
a) Bal??p*.??s
n) *T?p.doc
C) *.?X?
d) **

Hé diéu hanh



Trudng Dai hoc Khoa hoc Tu' nhién
Khoa Cong nghé thong tin
@ BO mon Tin hoc cg sd

NHAP MON LAP TRINH

Dang Binh Phuadng
dbphuong@fit.hcmuns.edu.vn

CAC KIEU DU LIEU CO SO’




0 Cac kidu di¥ lidu co s& -
@ Bién, Hang, Cau Iénh & B-

'I I Mot s6 vi du minh hoa I

NMLT - Cac kiéu dir liéu co sé



¥ Cac kiéu dir liéu cd sé

% Turbo C c6 4 kiéu co sé nhw sau:
= Kiéu s6 nguyén: gia tri ctia nd 1a cac sb
nguyén nhw 2912, -1706, ...

= Kiéu so thwe: gia tri ctia no 1a cac so thue nhw
3.1415, 29.12, -17.06, ...

= Kiéu luan ly: gia tri dung hodc sai.
= Kiéu ky tw: 256 ky tw trong bang ma ASCII.
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Vo Kiéu sd nguyén

% Cac kiéu s6 nguyén (c6 dau)
= n bit c6 dau; —2n-1 .. +2n-1_1

Kiéu Po I6n Mién gia tri
(Type) (Byte) (Range)
char 1 -128 ... +127
int 2 -32.768 ... +32.767
short 2 ~-32.768 ... +32.767
long 4 ~2.147.483.648 ... +2.147.483.647
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Vo Kiéu sd nguyén

<% Cac kiéu s nguyén (khdng dau)
= n bit khong dau: 0 ... 2n -1

Kiéu Po I6n Mién gia tri
(Type) (Byte) (Range)
unsigned char 1 0..255
unsigned int 2 0..65.535
unsigned short 2 0..65.535
unsigned long 4 0...4.294.967.295

NMLT - Cac kiéu dir liéu co sé



G ciosote

<% Cac kiéu sb thuc (floating-point)
= Vidu
¢« 17.06 = 1.706*10 = 1.706*101

Kiéu Po I6n Mién gia tri
(Type) (Byte) (Range)
float (*) 4 3.4%10-38 .. 3.4%1038
double (**) 8 1.7*%10-308  1,7%*1(Q308

* (*) PO chinh xac don (Single-precision) chinh xac
dén 7 so Ié.

* (**) D6 chinh xac kép (Double-precision) chinh xac
dén 19 so |8.
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G iy

<+ Dac diém
= C ngam dinh mét cach khdng twdng minh:
» false (sai): gia tri O.
* true (dung): gia tri khac 0O, thwdng la 1.
= C++: bool
*Vidu
= O (false), 1 (true), 2 (true), 2.5 (true)
=1>2(0,false), 1 <2 (1, true)
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L

< Dac diém
= Tén kiéu: char
= Mién gia tri: 256 ky tw trong bang ma ASCII.
= Chinh l1a kiéu s6 nguyén do:
» Lwu tat ca dir liéu & dang so.

 Khong lwu true tiép ky tw ma chi lwu ma ASCII cua
ky tw do.

s Vidu
= Lwu sb 65 twong dwong voi ky tw ‘A...
= Lwu so 97 twong dwong véi ky tu ‘a’.
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e e ey

unsigned char dem;
float ketqua, delta;

N -

Cu phap
<kiéu> <tén bién>;
<kiéu> <tén bién 1>, <tén bién 2>;

————————————————————————————————————————————————————————————

- -
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" inta = 1506; /1 1506,
-~ intb = 01506; I/ 1506,

L T T T T L T L g

Int ¢ = 0x1506; /1 15064 (Ox hay 0X)
floatd = 15.06e-3; //15.06*10 (e hay E) |

————————————————————————————————————————————————————————————
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#define <ténhang> <gia tri>
hoac st dung tir khda const.

o .

#define MAX 100 /I Khéng c6 ;
#define Pl 3.14 // Khdng co ; i
const int MAX = 100;
const float Pl = 3.14; y

————————————————————————————————————————————————————————————
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Qoo

s* Khai niém
= Tao thanh tr cac toan tr (Operator) va cac
toan hang (Operand).
= Toan t&r tac dong Ién cac gia tri cua toan hang
va cho gia tri co kieu nhat dinh.
= Toan tw: +, —, *, /, %....
= Toan hang: hang, bién, 1&i goi ham...
Vi du
=2+3,al/5,(a+b)*5, ...
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¥ Todn tUr gan

s* Khai niém
= Thwdng dwoc st dung trong I1ap trinh.
= Gan gia tri cho bién.
“» CU phap
= <bién> = <gia tri>;
= <bién> = <bién>;
= <bién> = <biéu thirc>;
= C6 thé thwc hién lién tiép phép gan.
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Yo Todn tr gan

*Vidu

void main|()

{

int a, b, ¢, 4, e,

a = 10;
b = a;
thuong = a / b;

= b =c=d =

I
®

P OO0 QDY
i
Q0 Q

I
o

e

thuong;

156;
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¥ Cac toan tur toan hoc

“*Toan t 1 ngoi
= Chi c6 mét toan hang trong biéu thirc.
= ++ (tang 1 don vi), -- (giam 1 don vi)
= Pat trwdc toan hang
* Vi du ++x hay --x: thwc hién tang/giam truéec.
= Pat sau toan hang
* Vi du x++ hay x--: thyc hién tang/giam sau.
“*Vidu
“x=10;y=x++;, [/ly=10vax=11
“x=10;y=++x; [/Ix=11lvay=11
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¥ CAc todn tr toan hoc

“*Toan tt 2 ngoi
= C6 hai toan hang trong biéu thtrc.
=+, — * [, % (chia lay phan dw)
"XEXtY @ X+IY,

s Vidu
a=1+2;b=1-2;c=1*2,d=1/2;
=e=1*1.0/2; f=float(1) / 2; g = float(1 / 2);
“h=1% 2;

" X=X*(2+ 3*5);, & X *=2 + 3*5;
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¥ CAc todn tu trén bit

% Cac toan tur trén bit
= Tac dong lén cac bit cua toan hang (nguyén).
= & (and), | (or), ~ (xor), ~ (not hay lay s6 bu 1)
= >> (shift right), << (shift left)

= Toan t&r gobp:

&
0
1
BN o
0
1

&:, |:, /\:, ~= >>= <<=
0 0 0 1
1 1 1 1
1 0 1
1 | 1 0
0
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¥ CAc todn tu trén bit

«Vidu

void main|()

{
int a 5; // 0000 0000 0000 0101
int b = 6; // 0000 0000 0000 0110

int zl, z2, z3, z4, z5, z6;
z1 = a & b; // 0000 0000 0000 0100

z2 = a | b; // 0000 0000 0000 0111
z3 = a *~ b; // 0000 0000 0000 0011
z4 = ~a; // 1111 1111 1111 1010
z5 = a >> 2;// 0000 0000 0000 0001

z6 = a << 2;// 0000 0000 0001 0100
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X Cac todn tlr quan hé

% Cac toan t&r quan hé
= So sanh 2 biéu thirc v&i nhau

= Cho ra két qua 0 (hay false néu sai) hoéc 1
(hay true néu dung)

== > L > < <= =

“*Vidu
=sl=(1==2), s2 =(1!=2);
=s3=(1>2); s4 = (1 >= 2);

= 55 = (1< 2); s6 = (1 <= 2);
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Yo Cac todn tr luan ly

% Cac toan tw luan ly

= Td hop nhiéu biéu thirc quan hé v&i nhau.

= && (and), || (or), ! (not)

0 0 0 0 1
1 0 1 1 1
= Vidu

esl=(1>2)&&(3>4);
*s2=(1>2)[| (3> 4),
« s3=1(1>2);
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¥ Todn tlr diu kién

< Toan ti diéu kién
= Day |a todn t& 3 ngdi (gom co 3 todn hang)
= <biéu thirc 1> ? <biéu thirc 2> : <biéu thirc 3>
» <biéu thtrc 1> dung thi gia tri la <biéu thurc 2>.
 <biéu thtrc 1> sai thi gia tri la <biéu thuc 3>.
s Vidu
=sl1=(1>2)7?2912:1706;
= Ints2 =0;
"1 <27?7s2=2912:s2=1706;
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¥ Todn tU phay

< Toan tlr phay
= Céac biéu thirc dat cach nhau bang dau ,
= Cac biéu thirc con lan lwot dwoc tinh tir trai
sang phai.
= Biéu thirc m@i nhan duoc la gia tri cla biéu
thtrc bén phai cung.
Vi du
“X=(at++,b=Db+ 2);
= &at+t;b=b+ 2, x=D;
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¥ DO uu tién cla cac toan tu

O ->.

l +4+ -- - + * (cast) & sizeof
* [ O

+ -

<< >>

< <= > >=

+= -= *= /= %= &= ..

A N NN N N N N R N 2 2 2 g A 2
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¥ DO uu tién cla cac toan tu

< Quy tac thyc hién
= Thwe hién biéu thrc trong () sdu nhat truée.
= Thwce hién theo th&r tv wu tién cac toan tur.
=> Tw chu ddng thém ()
s Vidu
"nN=2+3%*5;
=>n=2+(3*5H),
"a>1&&b<?2
=>(a>1) && (b <?2)
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¥ Viét bi€u thic cho cac ménh dé

<X |&n hon hay bang 3
X>=3
< ava b cung dau
((a>0) && (b>0)) || ((a<0) && (b<0))
(a>0 && b>0) || (a<0 && b<0)
< p bang q bang r
(p==0) && (q==r)hoac (p == q && q ==1r)
w-5<x<5
(X >-5) && (x <5) hoac (x > -5 && x < 5)
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G@ouen

¢ Khai niém
= La mdt chi thi trwe tiép, hoan chinh nham ra
lénh cho may tinh thwe hién mot sé tac vu
nhat dinh nao do.

= Trinh bién dich b6 qua céc khoang trang (hay
tab hoac xuéng dong) chen gilra I€nh.

s Vidu

a=2912;
a = 2912;
a

2912;

NMLT - Cac kiéu dir liéu co sé



G@ouen

* Phan loai
= Cau lénh don: chi gdm mot cau lénh.
= Cau lénh phtre (khdi 18nh): gdbm nhiéu cau
lénh don dwoc bao boi {va }

*Vidu
a = 2912; // Cau lénh don
{ // Cau lénh phtrc/khéi lénh
a = 2912;
b = 1706;
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¥ CAu lénh xuét

*Thw vién
= #include <stdio.h> (standard input/output)

“» CU phap
= printf(<chudi dinh dang>[, <ds1>, <ds2>, ...]);
= <chu0i dinh dang> la cach trinh bay théng tin

xuat va dwoc dat trong cap nhay kép “”.
« VVan ban thwdng (literal text)
. Ky tw diéu khién (escape sequence)

* PDac ta (conversion specifier)
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e Chuoi dinh dang

“*Van ban thudng (literal text)

= Dwoc xuat y hét nhw ltc gd trong chudi dinh
dang.

< Vidu
= Xuat chudi Hello World
=>» printf("Hello *); printf("World”);
=> printf(“"Hello World™);
= Xuatchubia + b
=> printf("a + b”);
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e Chuoi dinh dang

<+ Ky tw diéu khién (escape sequence)
= Gom dau \ va mot ky tw nhw trong bang sau:

Ky tu diéu khién Y nghia

\a Tiéng chudng
\b Lui lai mot budc
\n Xubng dong

\t Dau tab

\\ In dau \

\? In dau ?

\” In dau "

“*Vidu
= printf("\t”); printf("\n”);
= printf("\t\n");
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e Chuoi dinh dang

“*Dac ta (conversion specifier)
= GOm dau % va mot ky tw.
= X4c dinh kiéu cua bién/gia tri mudn xuat.
= C4c doi s0 chinh la cac bién/gia tri muon xuat,
duoec liét ké theo thr twy cach nhau dau phay.

Picta Y nghia

%cC Ky tu char

%d, %Ild SO nguyén co dau int, short, long

%f, %If SO thuc float, double

%s Chuoi ky tu char[], char*

%u S6 nguyén khdong dau unsigned int/short/long
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e Chuoi dinh dang

«Vidu
“inta =10, b = 20;
= printf(“%ad”, a); = Xuatra 10
= printf(“%d”, b); = Xuat ra 20
= printf(“%d %d”, a, b); = Xuatra 10 20

= float x = 15.06;
= printf(“%f”, x); = Xuat ra 15.060000
= printf(“%f”, 1.0/3); = Xuatra 0.333333
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o= Pinh dang xuét

“» CU phap
= Dinh dang xuat sd nguyén: %nd

= Dinh dang xuat sb thuwc: %n.kd

int a 1706;

float x = 176.85;

printf (“%$104d”, a);printf(“\n”);
printf (“%10.2£f”, x);printf(“\n”);
printf (“%.2£”, x);printf(“\n”);

aYa aYa aYa aYa N T TN T TN AT T T T T T T Ty

1 1! 1! 1! 1! 1! 1

1 7 O 6 I 1! 1! 1! 1! 1! [

\ \ \ \ \ \ | S WY WY A WA W A

N\ N\ aYa aYa aYa aYa NN TTTNTTTNTT TV T TV T Ty

| 1! 1! 1! 1! 1! 1

1 7/ 6 . 8 5 1! 1! 1! 1! 1! 1

\ \ \ \ \ \ \ | S WY WY A W W 2 Y
a ) N\ aYa aYa aYa aYa NITTTNTTTNTTTWNT T T Ty T Ty
1 1! 1! 1! 1! 1! I

1 7 6 8 5 I 1! 1! 1! 1! 1! I
\ | B S | SR | SN | S b

NMLT - Cac kiéu dir liéu co sé



e Chuoi dinh dang

% Phoi hop cac thanh phan

“Inta=1,b=2;

= Xuat 1 cong 2 bang 3 va xudng dong.
. printf(“%d”, a);  // Xuat gié tri cia bién a
e printf(“ cong ”);  // Xuat chudi “ cong ”
. printf(“%d”, b);  // Xuét gia tri ctia bién b
e printf(“ bang ”);  // Xuat chudi “ bang”
e printf(“%d”, a + b);// Xuat gid trictaa + b
e printf(“\n”); /I Xuat diéu khién xuéng dong \n

=> printf(“%d cong %d bang %d\n”, a, b, a+b);
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¥ Cau lénh nhap

“* Thuw vién
= #include <stdio.h> (standard input/output)
“» CU phap
= scanf(<chudi dinh dang>[, <ds1>, <ds1>, ...]);

= <chudi dinh dang> gidng dinh dang xuat
nhwng chi cé cac dac ta.

= Céc doi s |a tén cac bién sé chiva gia tri
nhap va dwoc dat trwdc dau &
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¥ Cau lénh nhap

Vi du, cho a va b kiéu s6 nguyén

= scanf(“%d”, &a); // Nhap gia tri cho bién a

= scanf(“%d”, &b); // Nhap gié tri cho bién b

= =» scanf("%d%d", &a, &b);

= Cac cau lénh sau day sai

. scanf(“%d”, a);  // Thiéu dau &

scanf(“%d”, &a, &b);// Thiéu %d cho bién b
scanf(“%f”, &a); // a la bién kiéu sb6 nguyén
scanf(“%9d”, &a); // knong dwoc dinh dang
scanf(“a = %d, b = %d”, &a, &b”);
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¥ MOt s6 ham hitu ich khac

* Cac ham trong thw viéc toan hoc

= #include <math.h>

= 1 dau vao: double, Tra két qua: double
* acos, asin, atan, cos, sin, ...
e exp, log, logl0
e sqrt
« cell, floor
 abs, fabs

= 2 dau vao: double, Tra két qua: double
 double pow(double x, double y)
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¥ MOt s6 ham hitu ich khac

*Vidu
“Intx=4,y=3,z=-5;
= floatt=-1.2;

= float kgl = sqrt(x1);

= int kg2 = pow(X, Y);

= float kg3 = pow(x, 1/3);

= float kg4 = pow(x, 1.0/3);
= Int kg5 = abs(2);

= float kg6 = fabs(t);
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Vo Bai tap ly thuyét

1.

Trinh bay cac kiéu di liéu co s& trong C va
cho vi dul.

Trinh bay khai niém vé bién va cach s dung
lénh gan.

Phan biét hang thwdng va hang ky hiéu.
Cho vi du minh hoa.

Trinh bay khai niém vé biéu thirc.

"ai sao nén sr dung cap ngoac don.
“rinh bay cach dinh dang xuat.
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Bai tap thuc hanh

. Nhap nam sinh ciia mdt ngudi va tinh tudi cla
nguwo'l do.

. Nhap 2 s6 a va b. Tinh tong, hiéu, tinh va
thwong cua hai s6 doé.

. Nhap tén san pham, s6 lveng va don gia. Tinh
tien va thué gia tri gia tang phai tra, biét:
a. tién = s0 lwong * don gia
b. thué gia tri gia tdng = 10% tién

NMLT - Cac kiéu dir liéu co sé



p

J

Bai tap thuc hanh

¥R/ Nhap didm thi va hé sé 3 mén Toan, Ly, Hoéa

cia mdt sinh vién. Tinh diém trung binh cla
sinh vién do.

. Nhap ban kinh cua dwdng tron. Tinh chu vi va
dién tich cua hinh tron doé.

. Nhap vao so xe (gom 4 chi¥ sO) clia ban
biét s6 xe clia ban dwoc may nut?
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Bai tap 4

#include <stdio.h>
#include <conio.h>

void main ()
{
int NamSinh, Tuoi;
printf (“Nhap nam sinh: ”);
scanf (“*%d”, &NamSinh) ;
Tuoi = 2007 - NamSinh;
printf (“Tuoi cua ban la %d”, Tuoi);
getch() ;

NMLT - Cac kiéu dir liéu co sé



Bai tap 5

#include <stdio.h>
#include <conio.h>

void main ()

{
int a, b;
printf (“"Nhap hai so nguyen: ”);
scanf (“%d%d”, &a, &b)

Tong = a + b; Hieu = a - b;

Tich = a * b; Thuong = a / b;

printf (“Tong cua a va b: %d”, Tong);
printf (“Hieu cua a va b: %d”, Hieu);
printf (“Tich cua a va b: %d”, Tich);

printf (“"Thuong cua a va b: %d”, Thuong);
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Bai tap 6

#include <stdio.h>
#include <conio.h>

void main ()

{

int SoLuong, DonGia, Tien;
float VAT;

printf (“Nhap so luong va don gia: ”);
scanf (“%d%d”, &SoLuong, &DonGia) ;
Tien = SolLuong * DonGia;

VAT = Tien * 0.1;

printf (“Tien phai tra: %d”, Tien)
printf (“Thue phai tra: %.2f”, VAT);
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Bai tap 7

#include <stdio.h>
#include <conio.h>

void main ()

{
float T, L, H, DTB;
int HsT, HsL, HsH;
printf (“"Nhap diem Toan, Ly, Hoa: ”);
scanf (“S£5£%£”, &T, &L, &H);
printf (“"Nhap he so Toan, Ly, Hoa: ") ;
scanf (“$d%d%d”, &HsT, &HsL, &HsH);
DTB = (T * HsT + L * HsL + H * HsH) /

(HsT + HsL + HsH) ;

printf (“"DTB cua ban la: %.2f”, DTB);
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Bai tap 8

#include <stdio.h>
#include <conio.h>
#define PI 3.14

void main ()

{
float R, ChuVi, DienTich;

printf (“Nhap ban kinh duong tron: ”);
scanf (“$£”, &R);

ChuVi = 2*PI*R;

DienTich = PI*R*R;

printf (“Chu vi: %.2f”, ChuVi);
printf (“Dien tich: %.2f”, DienTich);
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Bai tap 9

#include <stdio.h>
#include <conio.h>

void main ()

{

int n;

int nl, n2, n3, n4d, SoNut;

printf (“"Nhap bien so xe (4 so): ”);
scanf (“%d”, &n);

nd =n % 10; n=n / 10;

n3 =n%10; n=n / 10;
n2 =n2%10; n=n / 10;
nl = n;

SoNut = (n1 + n2 + n3 + n4) % 10;
printf (“So nut la: %d”, SoNut);
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X Khai niém mang may tinh

“Khai niém
= Computer Network hay Network System.
= Lién két nhiéu may tinh lai v&i nhau nham:
e Trao doi thong tin
» Chia sé tai nguy@n phan cng, phan mém.
* Tao diéu kién lam viéc theo hinh thirc két horp.
< Cac thanh phan
= Céc thiét bi dau cudi (end system).
= M6i trwdng truyén (media).
= Giao thwc (protocol).

Mang may tinh



Phan loai theo quy mo

<*Mang cuc bo - LAN (Local Area Network)

= Mang tw nhan trong mét toa nha, moét khu vwe
(trwo'ng hoc, co quan).

= Pham vi ttr vai mét dén 1 km.

= M6t dwdrng day cap (cable) ndi tat ca may:.

= Toc d6 truyén: 10 Mbps, 100 Mbps, 1 Gbps,
gan day la 10 Gbps.

= Kién tric mang théng dung: mang bus (tuyén
tinh) va mang vong.

Mang may tinh
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@ Mang tuyén tinh
Mang vong
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Phan loai theo quy mo

<*Mang do thi - MAN (Metropolitan Area
Network)

= L&n hon LAN, nhém cac van phong gan nhau
trong pham vi vai km.

= Toi da hai day cép noi.

= Khéng dung k¥ thuat ndi chuyén.

= HO tro van chuyén,dfj’ liéu va dam thoai,
truyén h‘|r1h. Co6 thé dung cap quang (fiber
optical) deé truyén tin hiéu.

= Toc do hién nay dat dén 10 Gbhps.

Mang may tinh



&= Kién truc mang MAN
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o= Phan loai theo quy md

“*Mang dién rong - WAN (Wide Area
Network)
= Dung trong ving dia ly I&n nhw quoc gia,
chau luc.
= Pham vi vai trdm dén vai ngan km.

Mang may tinh



2 Kién truc mang WAN




Lgi ich cua mang may tinh

< Trong cac to chirc
= Chia sé tai nguyén.
= P06 tin cdy va an toan cua théng tin cao hon.
= Tiét kiém.
< Cho nhiéu ngudi
= Cung cap théng tin tlr xa gitra cac ca nhan.
= Lién lac trwe tiép va riéng tw gitva cac ca nhan
= Phuwong tién giai tri chung: trd choi, chia sé
phim anh qua mang.

Mang may tinh



¥ Mot s6 ('ng dung cuia mang

< Thu tin dién tJ (email)
= Chuyén phat nhanh chéng, khéng phu thudc
vi tri, sao lwu va hiéu chinh dé dang.

“*Tham chiéu tu xa (e-conference, chat...)
= DAi thoai tir xa, chui ddng vé thdi gian.

< Cac ung dung khac
= Thdng bao, quang cao dién tw.
= Thwong mai dién tur.

= Truyén théng multimedia.

Mang may tinh



1. Mang may tinh la gi? Tai sao can thiét
phai co hé thdng mang may tinh?.

2. Hay phan loai khai quat cac hé thong
mang may tinh (theo quy mo).

3. Hay néu mot so6 Igi ich cua mang may
tinh.

Mang may tinh
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G khsinen

<+ Thong tin (information)

- K
- T
DU

nai niém s dung thwdng ngay.
hdng qua bao chi, phim anh, giao tiép...

iéu (data)

= Biéu dién théng tin bang céc tin hiéu vat ly.
= Khéng c6 y nghia néu ching khdng dwoc td
chirec va xu ly.
+Hé thong thong tin (information system)

“ H

& thong ghi nhan di liéu, x& ly n6 dé tao

thong tin co y nghia hoac dir lieu moi.

Biéu dién thdng tin bén trong MTDT



o= Qua trinh x(r ly thdng tin

_____________________

<
.

Nhapdolieu | | Xaly | uardulieul
 (nput) | | (Processing) | thong tin
| J :+  (Output)

____________________________________________________________

________________________________________________________________________

________________________________________________________________________
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e Don vi do thdng tin

<+»S0 hoc nhi phan su dung hai ky s6 0 va 1.
% Bit (Binary Digit)

<Pan vi chda thong tin nho nhat.

<»Cac daon vi do thong tin I6n hon:

Tén goi Ky hiéu Gia tri

Byte B 8 bit

KiloByte KB 210 B = 1024 Byte
MegaByte MB 210 KB = 220 Byte
GigaByte GB 210 MB = 230 Byte

TeraByte TB 210 GB = 240 Byte

Biéu dién thdng tin bén trong MTDT
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Hé théng s6 dé€m tdng quat

<a N* biéu dién duy nhat dudi dang:
=a=ab"+a ,b™+ ... +abl+a,b’
hay a = (a,a,,.1-..-2,8p);
= Trong do:
» b la co s& cua biéu dién, b i, b = 2.

calacackysévaa . ol o R <b.

« Cach viét trén dwoc goi la biéu dién co s& b cla a.

« Chiéu dai cla biéu dién bang n + 1.

» Néu c6 s0 |é thi vi tri dau tién sau dau phay la -1,
cac vi tri tiep theo la -2, -3, ...

Biéu dién thdng tin bén trong MTDT



Hé thap phan - DECimal

<*Hé dém quen thudc cua con ngudi.
< SU dung 10 ky sO tu 0 dén 9.
Vi du
= 1208,, = 1*103 + 2*102 + 0*10! + 8*10°
= 1*1000 + 2*100 + 0*10 + 8*1
= 1000 + 200 + 0 + 8 = 1208,
= 12.08,, = 1*10% + 2*10° + 0*10! + 8*10-2
=1*10 + 2*1 + 0*1/10 + 8*1/100
=10+2+0+0.08=12.084,

Biéu dién thdng tin bén trong MTDT



Hé nhi phan - BINary

< Hé dém su dung trong may tinh dién tu.
<+ SU dung 2 ky s6 la 0 va 1.
Vi du
= 10110, = 1*24+ 0*23 + 1*22 + 1*21 + 0*20
=1*16 +0*8 + 1*4 + 1*2 + 0*1
=16 +0+4+2+0=22,,
= 10.110, = 1*21 + 0*29 + 1*2-1 + 1*22 + 0*23
=1*2 + 0*1 + 1*1/2 + 1*1/4 + 0*1/8
=2+0+05+0.25+0=2.75,

Biéu dién thdng tin bén trong MTDT



Hé bat phan - OCTal

< SU dung 8 ky so tu 0 dén 7.
< Vi du
= 22705 = 2*83 + 2*8% + 7*81 + 0*8°
= 2*512 + 2*64 + /*8 + 0*1
= 1024 + 128 + 56 + 0 = 1208,
= 22.70g = 2*8% + 2*80 + 7*8-1 + 0*8-2
=2*8 + 2*1 + 7*1/8 + 0*1/64
=16+2+0.8/5+0=18.875y,

Biéu dién thdng tin bén trong MTDT



Hé thap luc phan - HEXadecimal

+SUrdung 16 ky so tr 0 dén 9 vatu Adén F
Vi du
= 4B8,, = 4*162 + B*161 + 8*16°
=4*256 + 11*16 + 8*1
= 1024 + 176 + 8 = 1208,
= 4B.8,5 = 4*161 + B*16° + 8*16
=4*16 + 11*1 + 8*1/16
=64 + 11 +0.5=75.5,,

Biéu dién thdng tin bén trong MTDT



o= Chuyén ddi gilra cac hé dém

“Pac diém
= Con nguw¢i str dung hé thap phan.
= May tinh s&¢ dung hé nhj phan, bat phan, thap
luc phan.
<*Nhu cau
= Chuyén ddi qua lai gitra cac hé dém.
« Hé khac sang hé thap phan (... ~> dec)
« Hé thap phan sang hé khac (dec ~> ...)
« Hé nhi phan sang hé khac va nguoec lai (bin <> ...)
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e Chuyén tir hé cd sG b -> DEC

+Cach 1
= Khai trién biéu dién va tinh gia tri biéu thirc.
= Vi du chuyén tir hé nhj phan sang thap phan
« 1011.01, = 1*23 + 0*22 + 1*21 + 1*20 + 0*2-1 + 1*2
=8+0+2+1+0+0.25=11.25
<+ Cach 2
= Nhan/Chia 16ng nhau.
= Vidu
« 1011.01,=((1*2+0)*2 + 1)*2 + 1 + (1/2 + 0)/2
=11 +0.25=11.25,,

Biéu dién thdng tin bén trong MTDT




¥ Chuyén tU DEC -> hé cd sd b

<+P0Oi phan nguyén
= Chia phan nguyén clia s6 d6 cho b va tiép tuc
lay phan nguyén cua két qua chia cho b.

= D3y cac s6 dw & méi lan chia la a,, ay, ..., a,,.
= Phan nguyén cltia so hé c& s& b la (a,...a,a,).
<+D0oi phan |é
= Nhan phan 1& clia s0 d6 cho b va tiép tuc lay
phan lé cua két qua nhan cho b.
= Day céc s nguyén & mai lan nhan la a y, a ,,
..., @, tao thanh phan lé & hé co s& b.

Biéu dién thdng tin bén trong MTDT



e Chuyén tir DEC -> hé cd sd b

<+D0oi 11.25,, sang hé nhi phan (b = 2)
= DOi phan nguyén 11,

« 11:2=5dwl,vaya,=1
5:2=2dwl,vaya; =1
2:2=1dvw0O,vaya,=0
1:2=0dwl,vayaz=1

=> phan nguyén 11,, = 1011,
= Poi phan 1é 0.25,,
« 0.25*2=05,vaya ;=0
05 *2=10,vaya,=1
=>phan 1é 0.25,, = .01,
= Vay 11.25,,=1011.01,
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e Chuyén tir DEC -> hé cd sd b

<+D0i 1208.676,, sang hé 16 (1dy 2 sd 1&).
= DOi phan nguyén 1208,
« 1208 :16=75dw 8,vaya,=38
75:16= 4dwll,vaya; =B
4:16= O0dw 4,vaya,=4
=> phan nguyén 1208, = 4B8,,
= Doi phan & 0.676,,
« 0.676*16 =10.816, vay a, = A
0.816 * 16 = 13.056, vy a_, = D
do ta chi mudn lay 2 sé I& nén khdng nhan tiép.
=>phan 1& 0.676,, = .AD,;
= Vay 1208.676,, = 4B8.AD,

Biéu dién thdng tin bén trong MTDT



o= Chuyén tUr BIN <-> hé cd sé b

< Tu hé nhi phan sang thap luc phan (2%)
= Nhom tirng bo 4 bit trong biéu dién nhij phan
roi chuyén sang ky so twong &ng trong hé
thap luc phan (0000 ~> 0, ..., 1111 ~> F)
= Vidu
« 1001011.1, = 0100 1011 . 1000 = 4B.8,;

HEX BIN HEX BIN HEX BIN HEX BIN
0000 0100 1000 1100

0001 0101 1001 1101

1110

m m O O

4 8

5 9
0010 6 0110 A 1010
0011 7 B

w N = O

0111 1011 1111
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o= Chuyén tUr BIN <-> hé cd sé b

< Tu hé nhi phan sang thap bat phan (23)
= Nhom trng bd 3 bit trong biéu dién nhj phan

roi chuyén sang ky so twong trng trong hé bat

ohan (000 ~> 0,..., 111 ~> 7).

= Vidu

- 1101.11, =001 101 . 110 = 15.6,

OCT BIN OCT BIN

0

1
2
3

000
001
010
011

4

5
6
7

100
101
110
111
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o= Bang téng hdp

Tu hé Sang hé | Cach thuc hién
Khai trién theo co sG b
b bat ky 10 Phan nguyén: nhan I6ng ->
Phan lé: chia long <-
Phan nguyén (lIe): Chia (nhan) lién
10 b bat ky | tuc phan nguyén (lé) cho b va gilra
lai phan du (phan nguyén)
. 8 Nhém tung bo 3 bit <- . ->
16 Nhom tung bd 4 bit <- . ->
8 2 1 ky s6 Ung vdi 3 bit
16 Hé trung gian: nhi phan
@ 2 1 ky s6 'ng vdi 4 bit
8 Hé trung gian: nhi phan

Biéu dién thdng tin bén trong MTDT



¥ Cac phép toan trén cac hé dém

<*Phép cong
= Vi du céng 2 sb thap phan

(
1

Biéu dién thdng tin bén trong MTDT



<*Phép cong
= Vi du céng 2 s6 nhj phan

Biéu dién thdng tin bén trong MTDT



X Cac phép todn trén cac hé dém

<*Phép cong
= COng cac sO & hé khac duoc thue hién twong
tw nhw & hé thap phan.
= O mbi hé nén l&p bang cdng céc ky sb va tra
trong bang nay dé dwoc ngay két qua.
= Bang cdng so bat phan va sb thap luc phan
(xem trong giao trinh).

Biéu dién thdng tin bén trong MTDT



¥ Cac phép toan trén cac hé dém

<+ Phép tru (két qua duadng)
= Vi du trir hai s6 thap phan

(
1

Biéu dién thdng tin bén trong MTDT



Cac pheép toan trén cac hé dém

<+ Phép tru (két qua duadng)
= Vi du trir 2 s6 nhi phan
-

Biéu dién thdng tin bén trong MTDT



X Cac phép todn trén cac hé dém

< Phép tru
= C4c vi du trén sd bj trtr nhé hon sé triv, tire la
a—bvdia<b.
* Muon tinha—bmaa> b tatinh b —a réi dao
dau két qua.
= Tra bang cdng tirng hé dém dé co két qua
nhanh chong.

Biéu dién thdng tin bén trong MTDT



¥ Cac phép toan trén cac hé dém

<+*Phép nhan
= Vi du nhan 2 s6 thap phan

-—— .y,

-—— -

o ——

N
HﬁH
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Cac pheép toan trén cac hé dém

<+*Phép nhan
Vi du nhan 2 sb nhi phan

IEGE.
8820

4+ dodolololo
20008
ifoJoJof 1
1] JoJoJifi]o

Biéu dién thong tin bén trong MTDT
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¥ Cac phép toan trén cac hé dém

<+*Phép nhan
= Nhan céc so & hé khac dwoc thue hién twong
tw nhw & hé thap phan.
= O'mdi hé nén lap bang nhan cac ky so va tra
trong bang nay dé dwoc ngay két qua.
= Bang nhan so bat phan va sé thap luc phan
(xem trong giao trinh).
“*Phép chia
= Twong tw nhw phép chia trong hé thap phan
(xem trong giao trinh).

Biéu dién thdng tin bén trong MTDT



Biéu dién thong tin trong MTDT

“Pac diém
* Puoc lwu trong cac thanh ghi hoac trong cac
0 nh¢. Thanh ghi hoac 6 nh& co kich thwoc 1
byte (8 bit) hoic 1 word (16 bit).
= Biéu dién s nguyén khong dau, s6 nguyén
co dau, so thwc va ky tw.
< Hai loai bit dac biét
= msb (most significant bit): bit ndng nhat (bit n)
= Isb (least significant bit): bit nhe nhat (bit 0)

Biéu dién thdng tin bén trong MTDT



Bi€u dién s6 nguyén khdng dau

“Pac diém
= Biéu dién cac dai lwong ludn duong.
= Vi du: chiéu cao, can nang, ma ASCII...
= Tat ca bit dwoc st dung dé biéu dién gia tri.

= S6 nguyén khéng dau 1 byte Ién nhat 13
1111 1111, = 28 —1 = 255, .

= S6 nguyén khéng dau 1 word I&n nhat 13
1111 1111121111111, =21 -1 =65535,,.

= TUy nhu cau c6 thé st dung s 2, 3... word.
= |sh = 1 thi s6 do 1a s6 do 1a so 18.

Biéu dién thdng tin bén trong MTDT



Bi€u dién s6 nguyén cd dau

“Pac diém
= Lwu cac sd dwong hodc am.
= Bit msb dung dé biéu dién dau
« msb = 0 biéu dién s6 dwong. VD: 0101 0011
* msb =1 biéu dién s6 am. VD: 1101 0011

= S6 &m trong may dwoc biéu dién & dang so
bu 2.

Biéu dién thdng tin bén trong MTDT



S6 bu 1 va so bu 2

565 (byte)  [oJofofofofifof:
s6butcias [rilalalaf1fof1]o)

+ 1

sébu2cias fifif1f1f1fof1]1]
+s65 Jojojojofofifo]:
kétqua|1jofoJoJofofofofo.

Biéu dién thdng tin bén trong MTDT




Bi€u dién s6 nguyén cd dau

< Nhan xét
- S6 bu 2 ciia x cdng V&I X 12 mot day toan bit 0
(khéng tinh bit 1 cao nhat do vuot qua pham
vi lwu triy). Do d6 s6 bu 2 cda x chinh 1a gid tri
am cua x hay — x.
= Dbi s6 thap phan am -5 sang nhj phan?
- => P0i 5 sang nhj phan roi lay s6 bu 2 clda né.
= Thwc hién pheép toan a — b?
«a—b=a+(-b)=>Cong v&i sd6 bl 2 cia b.

Biéu dién thdng tin bén trong MTDT



e Tinh gid tri c6 ddu va khéng dau

< Tinh gia tri khong dau va co6 dau cua 1 s0?

= Vi du s word (16 bit): 1100 1100 1111 0000
= S6 nguyén khdng dau ?

« Tat ca 16 bit lwu gié tri.

e =>giatri la 52464.
= S6 nguyén co6 dau ?

« Bit msb = 1 do d6 sb nay la s6 am.

« =>d0 I&n 14 gia tri clia sb bu 2.

« SO bu2=0011 0011 0001 0000 = 13072.

e =>giatrila-13072.

Biéu dién thdng tin bén trong MTDT



e Tinh gid tri c6 ddu va khéng dau

< Nhan xét
= Bit msb = 0 thi gia tri c6 dau bang gia tri
khdéng dau.
= Bit msb = 1 thi gia tri c6 dau bang gia tri
knong dau trwr di 256 (byte) hay 65536 (word).
< Tinh gia tri khong dau va c6 dau cua 1 s0?
= Vi du s word (16 bit): 1100 1100 1111 0000
= Gia tri khdng dau 1a 52464.
= Gia tri c6 dau: vi bit msb = 1 nén gia tri c6 dau
bang 52464 — 65536 = -13072.

Biéu dién thdng tin bén trong MTDT



e Biéu dien sé thuc

“Khai niém
= Pé lwu trir cac sb 18.
= Str dung dau cham dong (floating-point).
= Chia lam 3 phan:
« 1 bit dé biéu dién dau.
« Mot chudi bit dé biéu dién s6 mda.
« M6t chudi bit dé biéu dién phan dinh tri.
= Doc thém phan 4.4.1.3 S6 thwe trong gido
trinh Tin hoc co s& A.

Biéu dién thdng tin bén trong MTDT



Bi€u dién thong tin chit s6

“Khai niém
= D& biéu dién céac ky tw nhw chi¥ thwong, chiy
hoa, ky hiéu...
% Cac hé ma
= Hé thap phan ma nhi phé,n BCD (Binary
Coded Decimal): dung s6 nhi phan 4 bit thay
thé mot s6 thap phan.

= Hé thdp phan ma nhi phadn md& rébng EBCDIC
(Extended Binary Coded Decimal Interchange
Code): dung 8 bit biéu dién 1 ky tw.

Biéu dién thdng tin bén trong MTDT



e Biéu dién thong tin chit s6

< Cac hé ma (tiép theo)
= Hé chuyén déi théng tin theo ma chuan cua
My ASCII (American Standard Code for
Information Interchange)
. 1—31: ky tw diéu khién.
« 32 —47: khoadngtrang, “#$ % & () *+,-./
« 48 — 57: ky sO tr 0 dén 9
« 58 -64:cacdau:;<=>?@
« 65— 90: cac chi¥ in hoa ttr A dén Z
¢ 91-96:cacdau[\]_°
« 97 — 122: cac chi¥ thuwdng tlr a dén z
. 123 —127: cac dau { |} ~ DEL

Biéu dién thdng tin bén trong MTDT



1.

. Trinh bay hé dém nhi phan, bat pha

. SO nguyén trong may tinh.
. Bang ma ASCII.

Thong tin la gi? Hay vé mo6 hinh va mo ta
khai quat qua trinh xu ly thong tin trong
may tinh?

. Bon vi do thong tin trong may tinh dién

tlr la gi? Ké tén mot sé don vi do thdng
tin ma ban biét.

thap phan, thap luc phan.
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6. DOi sang hé thap phéan (1dy 2 s &)
fa . 3203,

e 80.07A.,

7. BO6i sang hé thap luc phan

&d b, 194.05,,
9. Tinh gia tri khéng dau, c6 dau cua
g 0. F956,,

10.Thuc hién phep cong, tru, nhan
e c. C2,,va9C,,
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XX Giai bai tap 6e

23203, = 3%163 + 2%¥162 4+ 0*16! + 3*160
= 3*4096 + 2*256 + 0 + 3*1
= 12288 + 512 + 3 = 12803,,

3203 = ((3*16 + 2)*16 + 0)*16 + 3
= (50*16 + 0)*16 + 3
= 800*16 + 3 = 128034,
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X Giai bai tap 6f

+80.07A,, = 8*%161 + 0*16Y
+ 0*16°1 + 7*¥1672 + A*1673
= 8*%16 + 7/256 + 10/4096
=128 + 0.027 + 0.002
= 128.03,,

+80.07A,, = 8*16 + 0
+ ((A/16 + 7)/16 + 0)/16
=128 + (7.625/16 + 0)/1
= 128 + 0.4766/16
= 128.03,,

Biéu dién thdng tin bén trong MTDT



X Giai bai tap 7a

<+ D0di 19405,, sang hé 16

= 19405:16 =1212 ¢
1212 :16= 750
/5:16 = 4 C
4:16= 0cC

Vay 19405,, = 4BC

wl13,vaya,=D
wl2,vaya, =C
wll,vaya,=B
v 4,vaya;=4
D16
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v Giai bai tdp 7b

<D0i phan nguyén 194,, sang hé 16
=194:16=12dw 2,vaya, =2
12:16= 0Odwl12,vaya, =C
Vay 194, = C2,.
<Doi phén 1& 0.05,, sang hé 16
= 0.05*16= 0.8,vaya, =0
0.8 *16=12.8,vaya,=C
Vay 0.05,, = 0.0C,
%Vay 194.05,, = C2.0C;
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X Giai bai tdp 9b

+F956,¢ = 1111 1001 0101 0110,
< Gia tri khong dau: 63830,
< Gia tri co dau:
= Nhan xét: bit msb = 1 nén day la s6 am.
= Céach 1: Tinh s6 bu 2 cla nd.
= Céch 2: 63830 — 65536 = 1706,

Biéu dién thdng tin bén trong MTDT



Giai bai tap 10c

)

N0 8
1@9
000
go o
+ 1

Biéu dién thdng tin bén trong MTDT
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0 Cac khai niém co ban -
T e buse xay dung chuong finh.
@ Bidu di&n thuat toé-

VI I Cai dit thuat toan bing NNLT I

Cac khai niém cg ban vé Iap trinh



¥ Cac khai niém cg ban

“*Lap trinh may tinh
= Goi tat 1a 1ap trinh (programming).
= Nghé thuat cai dat mét hodc nhiéu thuat toan
triru trong co lién quan véi nhau bang mot
ngbn nglr lap trinh dé tao ra moét chwong trinh
may tinh.
s Thuat toan
= La tap hop (day) htru han cac chi thi (hanh
dc_“)ng) dwoc dinh nghia ré rang nham giai
quyét mo6t bai toan cu thé nao do.

Cac khai niém cg ban vé Iap trinh



¥ Cac khai niém cg ban

< Vidu
= Thuat toan gidi PT bac nhat: ax+b =0
(a, b 1a cac so thwc).

Dau vao: a, b thudéc R
'Pau ra: nghiém phuong trinh ax + b = 0

thi phuong trinh cé nghiém bat ki.

0
0 thi phuong trinh v6 nghiém.

e Néu a # 0
« Phuong trinh cé nghiém duy nhit x = -b/a

Cac khai niém cg ban vé Iap trinh



@ Cac tinh chét cua thuit toan

< Bao gom 5 tinh chat sau:
= Tinh chinh xac: qua trinh tinh toan hay céac

thao tac may tinh thwc hién la chinh xac.

= "[nh r,6 rang. cac cau Ié,nh minh bach duwoc
sap xép theo thw tw nhat dinh.

= Tinh khéach quan: dwoc viét béi nhiéu nguo
trén may tinh nhwng két qua phai nhw nhau.

= Tinh pho dung: c6 thé ap dung cho mét lép
cac bai toan co dau vao twong tw nhau.

= Tinh két thuc: hiru han cac buéc tinh toan.

Cac khai niém cg ban vé Iap trinh



¥ Cac budc xay dung chuong trinh

—————————————————————————

Xac dinh van de ( Biéu di&n bang: ‘E
_ bai toan .+ Ngon ng tw nhién
< \ o+ Lwu d6 - So d6 khdi
Lwa chon | « Ma gia }
phuvongphapgiai | « » T
Xay dwng
thuat toan/ thuat giai
e .
Cai dat
chwong trinh
T - N A > 4
,  Loictphap Hiéu chinh
| Loingt nghia_; chuong trinh
Thwc hién

chwong trinh

Cac khai niém cg ban vé Iap trinh



L)

SU dung ngon nglr tu nhién

u vao: a, b thudéc R
u ra: nghiém phuong trinh ax + b = 0

Nhdp 2 sé thuc a va b.
Néu a = 0 thi
2.1. Néu b = 0 thi
2.1.1. Phuong trinh vé sé nghiém
2.1.2. Két thuc thuat toan.
2.2. Nguoc lai
2.2.1. Phuong trinh vé nghiém.
2.2.2. Két thuc thuat toan.
Nguoc lai
3.1. Phuwong trinh cé nghiém.
3.2. Gia tri cua nghiém dé la x = -b/a
3.3. Két thuc thuat toan.

Cac khai niém cg ban vé Iap trinh



¥ Sir dung luu do - sc d6 khdi

Khoi gidi han
Chi thi bat dau va két thuc.

Khoi vao ra
Nhap/Xuat dir liéu.

Khéi lua chon
Tuy diéu kién sé ré nhanh.

Khdi thao tac
Ghi thao tac can thuc hién.

buong di
Chi huéng thao tac ti€p theo.

Cac khai niém cg ban vé Iap trinh



¥ Sir dung luu do - sc d6 khdi

/ o]

J—‘ :
Tinh
_l x = -b/a
v

Xuat Xuat ~
“WSN” / Xuat x /

Cac khai niém cg ban vé Iap trinh



¥ S dung ma gia

“+Vay mwon ngén ngir nao d6 (vi du Pascal) dé
biéu dién thuat toan.

Pau vao: a, b thudéc R
'Pau ra: nghiém phuong trinh ax + b = 0

Begin
If b = 0 Then
Xudt “Phuong trinh vé sé nghiém”
Else
Xudt “Phuong trinh vé nghiém”
End
Else

Xudt “Phuong trinh cé nghiém x = -b/a”

Cac khai niém cg ban vé Iap trinh



Cai dat thuat toan bang C/C++

#include <stdio.h>
#include <conio.h>

void main ()

{
int a, b;
printf (“Nhap a, b: ”);
scanf (“%d%d”, &a, &b);

if (a == 0)
if (b == 0)
printf (“Phuong trinh VSN”) ;
else
printf (“Phuong trinh VN”);
else

printf (“x = %$.2f”, -float(b)/a);

Cac khai niém cg ban vé Iap trinh



1. Thuat toan la gi? Trinh bay céac tinh chat quan
trong cua mdét thuat toan?

2. Cac budc xay dwng chwong trinh?

3. C&c cach bieu dién thuat todan? Uu va khuyét
diem cua tirng phwong phap?
Cho vi du minh hoa.

Cac khai niém cg ban vé Iap trinh



. Nhap nam sinh ctia moét nguwdi. Tinh tudi ngudi
do.

A5 Nhap 2 sb a va b. Tinh tdng, hiéu, tinh va

__ thwong cua hai s6 do.

6. Nhap tén san pham, so6 lwgng va don gia. Tinh
tien va thué gia tri gia tang phai tra, biét:
a. tién = s0 lwong * don gia

b. thué gid tri gia tang = 10% tién

Cac khai niém cg ban vé Iap trinh



§a/. Nhap diém thi va hé s6 3 mén Toén, Ly, Héa
cua mét sinh vién. Tinh diém trung binh cua
sinh vién do.

Nhap ban kinh cua dwdng tron. Tinh chu vi va
dién tich cua hinh tron doé.

Nhap vao so xe (gom 4 chir s0) clia ban
biét s6 xe cua ban dwgc may nut?
8210.Nhap vao 2 s nguyén.

Tinh min va max cla hai s do.

Cac khai niém cg ban vé Iap trinh



Bai tap 4

Nhap
nam sinh

v
Tinh

Tudi = 2008 - nam sinh
v

/Xué't Tu6i/

Cac khai niém cg ban vé Iap trinh



Bai tap 5

Nhap
avab

\

Tinh
Tong=a + b
Hiéu =a-b
Tich=a *b
Thuong =a /b

¢,\,

Xuat
Tong, Hiéu, Tich, Thudng

Cac khai niém cg ban vé Iap trinh




Bai tap 6

Nhap
Tén san phadm
SO lugng
bon gia

Tinh
Tién = SO lugng * Bon gia
VAT= Tién * 0.1

Xuat
Tién va VAT

Cac khai niém cg ban vé Iap trinh



Bai tap 7

Nhap
Piém T, L, H
HéEsOT, HEsO L, HE s6 H

Tinh
DTB = (T*HsT + L*HsL + H*HsH) /
(HsT + HsL + HsH)

v
Xuat
DTB

Cac khai niém cg ban vé Iap trinh



Bai tap 8

Nhap
Ban kinh R

v

Tinh
PI = 3.1415
Chu vi = 2*PI*R
Dién tich = PI*R*R

¥

[

Xuat
Chu vi va Dién tich

/

Cac khai niém cg ban vé Iap trinh



Bai tap 9

Nhap
s6 xe N (gom 4 chir sO)

v

Tinh
Sothl4: n4 =N% 10, N=N/ 10
Sothr3: n3=N% 10, N=N/ 10
Sothlr2:n2=N% 10, N=N/ 10

S6thr1: n1 =N
S6 nutS = (nl1 + n2+ n3 + n4) % 10

v

Xuat
S6 nut S

Cac khai niém cg ban vé Iap trinh



X' Bai tdp 10

Xuat Xuat
a max, b min a min, b max

Cac khai niém cg ban vé Iap trinh



Truong Dai hoc Khoa hoc Tu nhién
Khoa Cong nghé thong tin
()

B6 mon Tin hoc cd sé

NHAP MON LAP TRINH

Dang Binh Phuadng
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CAU LENH LAP




0 Cau lénh for -
@ Cau Iénh while -
T cau enn do...while )

Vv

Mot s6 kinh nghiém lap trinh

Cau lénh I3p



e Dat van dé

> Vidu
= Viét chwong trinh xuat cac so tir 1 dén 10
=> S dung 10 cau |énh printf
= Viét chwong trinh xuat cac so tir 1 dén 1000
=> S dung 1000 cau Iénh printf !
“ Giai phap
= St dung cau trac lap lai mot hanh dong trong
khi con thoa mét diéu kién nao do.
= 3 Iénh lap: for, while, do... while

Cau lénh I3p



e CAu |énh for

!

<Khgi dau>
<Budc nhay>
b <L;?rnh>
S

for (<Kh&i dau>; <b/K |ap>; <Buwdc nhay>)
<Lénh>; ' <khéi dau>, <D/K 13p>, <Budc nhay>:
la biéu thirc C bat ky c6 chirc ndng riéng
<Lénh>: ddn hoac khoi Iénh.

Cau lénh I3p



X CAu lénh for

void main|()

{

int
for

for

for

i;
(1 = 0; 1 < 10; i++)
printf (“%d\n”, 1i);

(int § = 0; § < 10; § = 9 + 1)
printf (“%d\n”, 3J);

(int k = 0; k < 10; k += 2)

printf (“%d”, k);
printf (“\n”) ;

Cau lénh lap



X Cau lénh for - M6t s luu v

< CAau lénh for 1a mét cau l1énh don va co thé 16ng

nhaul.
if (n < 10 && m < 20)
{
for (int 1 = 0; 1 < n; i++)
1
for (int j = 0; j < m; J++)
{
printf (“"sd”, 1 + j);
printf (“\n”) ;
}
}

Cau lénh I3p



o CAu Iénh for - Mot sb luu v

< Trong cau lénh for, c6 thé sé& khéng cé phan
<Kh&i dau>
int 1i;
for (1 = 0; i < 10; i++)
printf (“%d\n”, 1i);

<Budc nhay>

int 1 = 0;

for (; i < 10; i++) ¢
printf (“$d\n”, i); @ b <Lénh>

S

Cau lénh I3p



X Cau lénh for - M6t s luu v

< Trong cau lénh for, c6 thé sé& khéng cé phan
<Buwé&c nhay>
int i; l
for (1 = 0; i < 10; i++) o
printf (“%d\n”, i); | <Khdidau>

for (1 = 0; 1 < 10; )
{

printf (“$d\n”, 1i);
i++;

Cau lénh I3p



X Cau lénh for - M6t s luu v

< Trong cau lénh for, c6 thé sé& khéng cé phan

<p/K I3p>
int 1i;
for (1 = 0; i < 10; i++)

printf (“%d\n”, 1i);

for (i = 0; ; i++)

printf (“%d\n”, 1i);

for (1 = 0; ; i++)
{
if (i >= 10)
break;
printf (“$d\n”, 1i);

Cau lénh I3p



X Cau lénh for - M6t s luu v

<+ Lénh break lam két thuc cau lénh.

< Lénh continue bd qua lan 1ap hién tai.
for (1 = 0; i < 10; i++)

{
if (1 % 2 == 0)
break;
printf (“%d\n”, 1i);
}

for (i = 0; i < 10; i++)
{
if (1 % 2 == 0)
continue;
printf (“$d\n”, 1i);

Cau lénh I3p



X Cau lénh for - M6t s luu v

“*Khong duoc thém ; ngay sau Iénh Iénh for.

=> Twong dwong cau [énh réng.
for (1 = 0; 1 < 10; i++);

{
printf (“%d”, 1i);
printf (“\n”) ;

}

for (1 = 0; 1 < 10; i++)
{
}s
{
printf (“%d”, 1i);
printf (“\n”) ;

Cau lénh I3p



X Cau lénh for - M6t s luu v

< Cac thanh phan <Kh&i dau>, <b/K lap>,
<Budc nhay> cach nhau bang dau ;

<+ Néu cd nhiéu thanh phan trong méi phan thi
dwoc cach nhau bang dau ,

for (int 1 =1, jJ =2; 1 + 73 < 10; i++, 7 += 2)
printf (“%$d\n”, i + j);

Cau lénh I3p



X CAau Iénh while

—>| <Lénh>

S Biéu thirc C bét ky,
thudng la biéu thirc
quan hé cho két qua

while ( 0 (sai) va '= 0 (dung)

Cau lénh don hoac
Cau Iénh phic (kep
gitta { va })

<Lénh>;\

Cau lénh I3p



¥ CAau Iénh while

int 1 = 0;
while (i < 10)
{

printf (“%d\n”, i);
i++;
}

for (int i1 = 0; 1 < 10; i++)
printf (“*%d\n”, i);

int 1 = 0;
for (; 1 < 10; )
{

printf (“*%d\n”, i);
i++;

Cau lénh I3p



o= Cau Iénh while - Mot s6 luu v

< Cau Iénh while 1a mét cau Iénh don va coé thé
Iong nhau.

if (n < 10 && m < 20)

4
while (n >= 1)

{
while (m >= 1)

{
printf (“%d”, m);
m--;

n--;

Cau lénh I3p



o= Cau Iénh while - Mot s6 luu v

< Cau I§nh while cé thé khQng thuc hién lan nao
do diéu kién lap ngay tw |an dau da khéng thoa.

void main ()

{
int n =1;
while (n > 10)

{
printf (“%d\n”, n);
n--;

Cau lénh I3p



X Cau lénh for - M6t s luu v

“*Khong duoc thém ; ngay sau Iénh Iénh while.

int n = 0;

while (n < 10);

{
printf (“%d\n”, n);
n++;

}

while (n < 10)

{

}s

{
printf (“$d\n”, n);
n++;

Cau lénh I3p



o= Cau Iénh while - Mot s6 luu v

<% Cau lénh while c6 thé bj 1ap vb tan (loop)

void main ()

{

int n =1;
while (n < 10)

{
printf (“%d”, n);
n--;

}

n=1;

while (n < 10)
printf (“%d”, n);

Cau lénh I3p



e CAu Iénh do... while

<Lénh>

Cau lénh don hoac

Cau Iénh phuc (kep
do gitta { va })

<Lénh>;

. Biéu thirc C bat ky,
while ( : thudng la bi€u thirc
quan hé cho két qua
0 (sai) va !'= 0 (dung)

Cau lénh I3p



¥ CAu lénh do... while

int 1 = 0;
do
{
printf (“%d\n”, 1i);
i++;
}
while (i < 10);
int i = 0;
printf (“%d\n”, 1i);
i++;
for (; 1 < 10; )
{

printf (“%d\n”, 1i);
i++;

Cau lénh I3p



=X Cau Iénh do... while - Mét s6 luu y

**Cau lénh do... while [a mét cau Iénh don va co
thé I6ng nhau.

int a =1, b;
do
{
b=1;
do
{
printf (“%$d\n”, a + b);
b=Db+ 2;
}
while (b < 20);
a++;

}
while (a < 20);

Cau lénh I3p



=X Cau Iénh do... while - Mét s6 luu y

< CAau lénh do... while sé& dwoc thuc hién it nhat 1
lan do diéu kién lap dwoc kiém tra & cudi.

void main ()
{
int n;
do
{
printf (“Nhap n: ”);
scanf (*%d”, &n);
}
while (n < 1 || n > 100);

Cau lénh I3p



=X Cau Iénh do... while - Mét s6 luu y

< Cau lénh do... while c6 thé bj 1ap v6 tan (loop)

intn =1;

do

{
printf (“%d”, n);
n--;

}

while (n < 10);

n=1;

do

printf (“%d”, n);
while (n < 10);

Cau lénh I3p



for, while, do... while

< Péu cd kha nang 1ap lai nhiéu hanh ddng.

int n = 10;
for (int i = 1; i <= n; i++)
printf (“*%d\n”, i);

int i = 1;
while (i <= n)
{

printf (“%d\n”, 1i); i++;

printf (“%d\n”, i); i++;
} while (i < n);

Cau lénh I3p



for, while, do... while

< S0 lan 1ap xac dinh ngay trong cau Iénh for

int n = 10;
for (int i = 1; i <= n; i++)

L]
oo J

int i = 1;
while (1 <= n)

°
14

} while (i > n);

Cau lénh I3p



¥ while & do... while

< while c6 thé khéng thwe hién 1an nao.
< do... while sé dwoc thwc hién it nhat 1 1an.

int n = 100;
while (n < 10)

{

}

do

{
printf (“Nhap n: ”);
scanf (*%d”, &n);

}

while (n > 10);

Cau lénh I3p



Vo Bai tap

1. Nhap mdt sé nguyén dwong n (n > 0).
é Hay cho biét:
éa Cop

@b

. Cop
. Chi¥ sO I&n nhat va nhé nhat?
. Céc chir sb co tang dan hay gidm dan kh

Cop

nai
nai

hai

a sO doi xrng? Vi du: 121, 12321,

i 1a sO chinh phwong? Vi du: 4, 9, 16,

a sO nguyén to6? Vidu: 2, 3, 5, 7,

Cau lénh I3p



Vo Bai tap

2. Nhap mét sd nguyen dwong n. Tinh:
o S=1+2+.. 4+

%b. 8:12+22+...+n2

Gc S=1+12+..+1n

$d. S=12%.*n=n

%e_ =11+21+ 4+

. NhapBSo nguyéna,bvanvdia,b<n. Tin

. Tinh tong cac sb nguyén t6 nhé hon n (0 <

cac sO nguyén duo’ng nhd hon n chia hét c
nhwng khong chia hét cho b.

Cau lénh I3p



Vo Bai tap

$5. Nhap mét s6 nguyén dwong n. Xuat ra s6 nguoc
lai. Vi du: Nhap 1706 =» Xuat 6071.

6. Timvainlen man hinh tat c& cac sO nguyén trong
pham Vi ‘tl‘J’ 170 dén 99 sao chp tich cua 2 chir s6
bang 2 lan tong cua 2 chir s6 do.

% 7. Tim wéc sb chung I6n nhat ciia 2 sé nguyé

dwong a va b nhap tw ban phim.

©8. Nhap n. In n sb dau tién trong day Fibonacy

a. ap=a,=1
b. a,=a,_+a,_,

Cau lénh I3p



Bai tap 1a

void main ()

{
int n, sogoc, sodao, donvi;
printf (“Nhap n: ”);
scanf (“%$d”, &n);

sogoc = n; sodao = 0;
while (sogoc > 0)
{

donvi = sogoc % 10;
sodao = sodao*10 + donvi;

sogoc = sogoc / 10;
}
if (sodao == n) printf (“Doi xung”);
else printf (“Khong doi xung”) ;

Cau lénh I3p



Bai tap 1b

#include <math.h>

void main ()

{

int n, n _can nguyen;

printf (“Nhap n: ”);
scanf (*%d”, &n);

n_can nguyen = int(sqrt(n));

if (n_can nguyen*n can nguyen == n)
printf (“3%d la so CP”, n);

else
printf (“3%d khong la so CP”, n);

Cau lénh I3p



Bai tap 1c

void main ()

{

int n, i1, souoc;

printf (“Nhap n: ”);
scanf (*%d”, &n);

souoc = 0;
for (1 = 1; i <= n; i++)
if (n $ 1 == 0)
souoc++;
if (souoc == 2)

printf (“%d la so nguyen to”);
else

printf (“%d ko la so nguyen to”, n);
} Cau lénh I3p



Bai tap 1d

void main ()

{

int n, min, max, donvi;

min = n % 10;
max = min;
n=n/ 10;

while (n>0)

donvi = n % 10;

n=n/ 10;

if (donvi < min) min donvi;
if (donvi > max) max = donvi;

}
printf (“So NN = %d, So LN = %d”, min, max);

Cau lénh I3p



Bai tap 1e

void main ()

{

int n, sotruoc, sosau;

// Nh@p n
sotruoc = n % 10;
do
{
sosau = sotruoc;
n=n/ 10;
sotruoc = n % 10;
} while (n != 0 && sotruoc < sosau);

if (sotruoc < sosau)
printf (“Cac chu so tang dan”) ;
else
printf (“Cac chu so ko tang dan”);
} Cau lénh I3p



Bai tap 2a

void main ()

{

int n, 1, s;

printf (“Nhap n:

scanf (“%d”, &n);

s = 0;

II) .
14

for (1 = 1; i <= n;

s =s + 1;

printf(“1 + 2 + ..

+

i++)

3

d

3d”,

n,

s);

Cau Iénh I3p



Bai tap 2b

void main ()

{

int n, 1, s;

printf (“"Nhap n: ”);
scanf (“%d”, &n);

s = 0;
for (i = 1; i <= n; i++)

S = s + 1i*i;

printf (%142 + 242 + .. + %d*2

3d”,

n, s);

Cau Iénh I3p



Bai tap 2c

void main ()

{
int n, 1i;
float s;

printf (“Nhap n: ”);
scanf (*%d”, &n);

s = 0;
for (1 = 1; i <= n; i++)
s =s + 1.0/1i;

printf ("1 + 1/2 + .. + 1/%d = $£”

Cau lénh I3p



Bai tap 2d

void main|()

{

int n, 1, s;

printf (“"Nhap n: ”);
&n) ;

scanf (“%d4d”,
s = 1;
for (1 = 2

’
S = S

printf (“%d4d!

* H-

<= n; i++)
i;

gd”, n, s);

Cau lénh lap



Bai tap 2e

void main ()

{
int n, 1, j, igt, s;
printf (“Nhap n: ”);
scanf (“%d”, &n) ;
s =0;
for (1 =1; 1 <= n; i++)
{
igt = 1;
for (§J = 2; j <= i; j++)
igt = igt * j;
s = s + igt;
}
printf (“1! + 2! + . + %d! = 3d”
}

n, s);

Cau lénh I3p



Bai tap 3

void main ()

{

int a, b, n, i, s;

do
{
printf (“Nhap a, b, n: ”);
scanf (“%$d%d%d”, &a, &b, &n);
} while (a > > n || b >= n);
s = 0;
for (1 =1; 1 <= n - 1; i++)
if (i $ a==0 && i $ b !'= 0)
s =s + i;

printf (“"Tong cac thoa yeu cau la 3%d”, s);

Cau lénh I3p



Bai tap 4

void main ()

int n, 1, j, souoc, s;
do

{
printf (“Nhap n: ”);

scanf (“%d”, &n);
} while (n <= 0 || n >= 50);
s = 0;
for (i = 2; 1 <= n - 1; i++)
{ - -
. // Pém so udc cua i
if (souoc == 2) // La sbé nguyén té
s =s + 1i;
}

printf (“"Tong cac so nt < %d la %d”, n, s);
Cau lénh I3p



Bai tap 5

void main ()

{

int n, donvi;

printf (“Nhap n: ”);
scanf (*%d”, &n);

printf (“So dao cua %d 1la ”, n);
while (n > 0)

{
donvi = n % 10;
n=n/ 10;
printf (“%d”, donvi);
}

Cau lénh I3p



Bai tap 6

void main ()

{

int n, i1, donvi, chuc;

printf (“Cac so thoa yeu cau la: ”);
for (1 = 10; i <= 99; i++)
{

donvi =1 % 10;

chuc = 1 / 10;
if (chuc*donvi ==

2* (chuc + donvi))
printf (“%d”, 1i);

Cau lénh I3p



VX Bai tap 7

“*Vidu:a=12,b =8
“Cach 1.
= Cho 1 biénichay tir 8 trévé 1,néucdavab
déu chia hét cho i thi dwwng va i chinh la uscln.
=8,7,6,5 4=>USCLN cua12va8la4.
“* Cach 2:
= USCLN cua a & b (a khac b), ky hiéu (a, b) la:
(a—b,b)néua=>Dhb
*(a,b—a)néub>a
=(12,8)=(4,8)=(4,4) =4

Cau lénh I3p



Bai tap 7

void main ()

{

int a, b, uscln;

printf (“Nhap a va b: ”);
scanf (“%d%d”, &a, &b);

if (a < b) uscln = a;
else uscln = b;

while (a % uscln '= 0 || b % uscln '= 0)
uscln--;

printf ("USCLN cua %d va 3d la %d”,a, b, uscln);

Cau lénh I3p



Bai tap 7

void main ()

{

int a, b;

printf (*Nhap a va b: ”);

scanf (“%$d%d”,

while (a <> b)
{
if (a >
a
else
b

}
printf (“USCLN

&a, &b);

b)

= a - b;

= Db - a;

cua a va b la %d’

4

a);

Cau lénh I3p



Vo Bai tap 8

<« Day Fibonacy: a;a, a, ... a,, a,; a,
“Voiaz=a;=1,a,=a,,+a,,
“Vidu: 1123581321 ...
< Xuat n phan tlr dau tién ctia day Fibonacy
"n=1=>1,n=2=>11
“n>2
e Lwu lai 2 phan t& tredec né la ava b
* MaGi Ian tinh xong cap nhat lai a va b.
< Nén thém 2 phan tlr 4o dau tién la a_,, a_,
=101123581321...

Cau lénh I3p



Bai tap 8

void main ()

{

int n,

printf (“Nhap n:

scanf (“%d4d”,

an2

1;

anl = 0;

anl, an2,

&n) ;

/I) °
14

i;

printf (“%d phan tu dau tien cua day: “, n);
for (1 =

{

an

1;

i <=

an2 +

printf (“3d

an2
anl

anl;
an;

n,

it++)

anl;

77

4

an) ;

4

Cau lénh I3p
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< Viét chwong trinhtinh S=al + b! + cl v&ia, b, ¢
la 3 s6 nguyén duwong nhap tw ban phim.

Ham



el Pat van deé

*3 doan lénhnhdp a, b,c>0

do {
printf (“"Nhap mot so nguyen duong:
scanf (“%d”, &a);

} while (a <= 0);

do {
printf (“"Nhap mot so nguyen duong:
scanf (*%d”, &b);

} while (b <= 0);

do {
printf ("“Nhap mot so nguyen duong:
scanf (V*%d”, &c);

} while (c <= 0);

II) .
4

I/) .
/4

Ham



el Pat van deé

3 doan [énh tinh s1 = al, s2 =bl, s3 =l

{ Tinh sl = a! =1 * 2 *  * a }
sl =1;
for (1 = 2; 1 <= a ; i++)

sl = s1 * 1i;
{ Tinh s2 =b! =1 * 2 *  * b }
s2 = 1;
for (1 = 2; 1 <= Db ; i++)

s2 = s2 * 1i;
{ Tinh s3 =c¢c! =1 * 2 *  * ¢ }
s3 =1;

for (i = 2; i <= c ; i++)
s3 = s83 * 3;

Ham



e Dat van dé

% Giai phap => Viét 1 lan va st dung nhiéu lan
= Doan Iénh nhap tbng quat, véin=a, b, ¢

do {
printf (“"Nhap mot so nguyen duong: ”);
scanf (“%d”, &n);

} while (n <= 0);

= Doan lénh tinh giai thira tong quéat, n = a, b, ¢

{ Tinh s n! =1* 2 *  * n}
s = 1;
for (i = 2; 1 <= n ; i++)

s = s * ji;

Ham



G@om

s* Khai niém
= Mét doan chwong trinh c6 tén, dau vao va
dau ra.
= C6 chlrc nang gidi quyét mot sd van dé
chuyén biét cho chwong trinh chinh.
= Dwoc goi nhiéu lan v&i cac tham so khac
nhau.
= Dwoc st dung khi cé nhu cau:
 Tai str dung.
« Stra 16i va cai tién.

Ham



G@om

s CU phap
<kiéu tra vé> <tén ham> ([<danh sach tham sé>])
{

<cé&c cau lénh>
[return <gia tri>;]
}
= Trong do
« <kiéu tra vé> : kiéu bat ky cua C (char, int, long,
float,...). Néu khéng tra vé thi la void.
. <tén ham>: theo quy tac dat tén dinh danh.
« <danh sach tham s6> : tham sb hinh thirc dau vao
giong khai bao bién, cach nhau bang dau ,
. <gid tri> : trd vé cho ham qua I&nh return.

Ham



Cac budc viét ham

< Can xac dinh cac théng tin sau day:
= Tén ham.

= Ham sé thwc hién cong viéc gi.
= Cac dau vao (néu co).
= Dau ra (néu co).

Tén ham

Cac cbng viéc
sé thwc hién

Ham



G@em

*Vidu 1
= Tén ham: XuatTong
= COng viéc: tinh va xuat tong 2 s6 nguyén
= Dau vao: hai s6 nguyén x va y
= Dau ra: khéng cé

void XuatTong(int x, int y)
{

int s;
s =X+ vy,
printf (“%d cong %d bang %d4d”, x, y, s); AR

Ham



G@em

*Vidu 2
= Tén ham: TinhTong
= Cong viéc: tinh va trad vé tong 2 s6 nguyén
= Dau vao: hai s6 nguyén x va y
= Dau ra: moét s6 nguyén co gia tri x + y

int TinhTong(int x, int y)
{
int s;
s =X+ vy,
return s; AR

Ham



o= Chuong trinh con - Function

*Vidu 3
= Tén ham: NhapXuatTong
= COng viéc: nhap va xuat tdng 2 sd nguyén
= Dau vao: khong co
= Dau ra: khéng cé

void NhapXuatTong /()
{

int x, y;
printf (“Nhap 2 so nguyen: ”);

scanf (“%$d%d”, &x, &y)
printf (“%d cong %d bang %d”, x, y, x + y) ’i’

Ham



@

s* Khai niém
= L& pham vi hiéu qué cuia bién va ham.
= Bién:
« Toan cuc: khai bao trong ngoai tat ca cac ham (ké

ca ham main) va co tac dung Ién toan bé chwong
trinh.

« Cuc bd: khai bao trong ham hoéc khéi { } va chi co
tac dung trong ban than ham hoac khoi dé (ké ca
khoi con no). Bién cuc bd sé bj xéa khdi bd nhé khi
két thic khoi khai bao no.

Ham



int a;

int Haml ()

{
int al

}

.
4

int Ham2 ()

{

int az2;

{

}

int a2l;

}

void main ()

{
int a3;

}

am




G ooy

% Thong thwong nguoi ta thuwong dat phan tiéu de
ham/nguyén mau ham (prototype) trén ham
main va phan dinh nghia ham dwdi ham main.

void XuatTong(int x, int y); // prototype

void main ()

{
}

void XuatTong(int x, int y)
{

printf (“%d cong %d bang 3d”, x, y, x + y);
}

Ham



o= Cac cach truyén ddi sb

< Truyén Gia tri (Call by Value)
= Truyén doi s6 cho ham & dang gia tri.
= Cé thé truyén hang, bién, biéu thirc nhung
ham chi sé nhan gia tri.
* Buoc s dung khi khong cé nhu cau thay doi
gia tri cua tham so sau khi thwec hién ham.

void TruyenGiaTri (int x)

{

X++;

Ham



e Cac cach truyén déi sb

< Truyén Dija chi (Call by Address)
= Truyén doi s6 cho ham & dang dia chi (con
tro).
= Khéng dwoc truyén gia tri cho tham so nay.

= Duoc st dung khi ¢d nhu cau thay doi gia tri
clia tham so sau khi thwe hién ham.

void TruyenDiaChi (int *x)

{

*x++;

Ham



o= Cac cach truyén ddi sb

< Truyén Tham chiéu (Call by Reference) (C++)

= Truyén doi s cho ham & dang dia chi (con
tro). Pwoc bat dau bang & trong khai bao.

= Khéng dwoc truyén gia tri cho tham sb nay:.

= Duwoc st dung khi cd nhu cau thay doi gia tri
clia tham so sau khi thwe hién ham.

void TruyenThamChieu (int &x)

{

X++;

Ham



Luu y khi truyén doi so

Lwuy
= Trong mét ham, cac tham sb ¢ thé truyén
theo nhiéu cach.

void HonHop (int x, int &y)
{

X++;
y++;

Ham



Luu y khi truyén doéi so

Luwuy
= S dung tham chiéu Ia mét cach dé tra vé gia
tri cho chwong trinh.

int TinhTong(int x, int y)
{

return x + y;

}
void TinhTong(int x, int y, int &tong)

{
tong = x + y;
}
void TinhTongHieu(int x, int y, int &tong, int &hieu)
{
tong = x + y; hieu = x - y;
} Ham



o= Lgi goi ham

s Cach thwc hién
= Goi tén clia ham dong thoi truyen cac doi so
(hang, bién, biéu thirc) cho cac tham sé theo
dung thw tw da dwoc khai bao trong ham.

= C4c bién hodc tri nay cach nhau bang dau ,

= Céc ddi sd nay duwoc dwoc dat trong cap dau
ngoac don ()

<tén ham> (<doi s6 1>,... , <ddi s6 n>);

Ham



LGi goi ham

«Vidu

{ Cac ham dugc khai bao & day }

void main ()

{
int n = 9;
XuatTong(l, 2);
XuatTong (1, n);
TinhTong (1, 2);
int tong = TinhTong (1, 2);
TruyenGiaTri (1) ;
TruyenGiaTri (n) ;
e
TruyenDiaChi (&n) ;
e e

TruyenThamChieu (n) ;

Ham



LGi goi chuong trinh con

«Vidu

void HoanVi (int &a, int &b);

void main ()

{
HeanVi{2912, 1706)

int x = 2912, y = 1706;

HoanVi (x, y)

}
void HoanVi (int &a, int &b)

{
int tam = a;
a =Db;
b = tam;

Ham



oty

s* Khai niém

= Mét chwong trinh con ¢cé thé goi mét chwong

trinh con khac.

= Néu goi chinh noé thi dwoc goi la sy dé quy.

= SO lan goi nay phai cé gi¢i han (diém dirng)
< Vidu

= Tinh S(n) = n!l=1*2%...*(n-1)*n

« Ta thdy S(n) = S(n-1)*n

= Vay thay vi tinh S(n) ta sé di tinh S(n-1)

« Twong tw tinh S(n-2), ..., S(2), S(1), S(0) = 1

Ham



L)

«Vidu

int GiaiThua (int n)

{

if (n == 0)
return 1;
else
return GiaiThua(n — 1) * n;

}
int GiaiThua (int n)
{
if (n > 0)
return GiaiThua(n - 1) * n;
else
return 1;

Ham



1. Bai tap chwong cau Iénh diéu kién va ré nhanh
&a- Viét ham ddi mot ky tw hoa sang ky tw thuong.
' Viét tha tuc gidi phwong trinh bac nhét.
. Viét tha tuc gidi phwong trinh bac hai.
. Viét ham tra vé gia tri nhd nhat ctia 4 s6 nqu
. Viét tha tuc hoan vi hai s6 nguyén.

Viét thu tuc sap xép 4 s6 nguyén tang da

Ham



2. Bai tap chwong cau lénh lap. Ham nhan vao mot
sO nguyén dwong n va thuwe hién:

Toéng cacc
Toéng cacc
Tong cacc

Tra vé so dao clia s do.
C6 phai 1a s6 doi xirng (Tra vé True/False)
C6 phai 1a sb chinh phuong.
C6 phai 1a s6 nguyén to.

N sO 18.
" sO nguyén to.

¥ sO chinh phuong.

Ham



3. B,éi tap chwong Cau Iénh 1ap. Ham nhan vao moét
80 nguyen dwong n va thire hién:

L +N

.. +n?

..+ 1/n

4 Ham trd vé USCLN cua 2 s6 nguyén.
5. Inran phan t& cta day Fibonacy.

Ham
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7Y kniniem e
7Y knaivic R
TRy ruy xuit aos iu widu mang W)

Vv

Mot s6 bai toan trén mang 1 chieu

Mang mot chiéu



«Vidu
= Chwong trinh can lwu trir 3 s6 nguyén?
=> Khai b&o 3 bién int al, a2, a3;
= Chwong trinh can lwu trir 100 s6 nguyén?
=> Khai b4o 100 bién kiéu s6 nguyén!
= Ngwdi dung mudn nhap n s6 nguyén?
=> Khong thwc hién dworc!
 Giai phap
= Kiéu di¥ liéu mai cho phép Iuu tri mot day
cac sO nguyén va dé dang truy xuat.

Mang mot chiéu



X D{ liéu kiéu mang

s* Khai niém

= La mét kiéu di¥ liéu cé cau truc do ngudi 1ap
trinh dinh nghia.

= Biéu dién mot day cac bien co cung kiéu. Vi
du: day cac sO6 nguyén, day cac ky tur...

= Kich thwdc dwoc xac din)h ngay khi khai bao
va khdng bao gi¢ thay doi.

= NNLT C Iucf)n Chj dinh mot khdi nhé lién tuc
cho mét bién kiéu mang.

Mang mot chiéu



o= Khai bdo bién mang (tudng minh)

“* Twong minh

<kiéu co s&> <tén bién mang>[<sdé phdn ti&>];
<kiéu co s&> <tén bién mang>[<N1>] [<N2>]..[<Nn>];

= <N1>, ..., <Nn> : sO lwong phan t& cia mdi chiéu.
Lwuy

= Phai xac dinh <sb phan ti*> cu thé (hang) khi khai béao.

= Mang nhiéu chiéu: <tbng s6 phan t&> = N1*N2*...*Nn

= Bd nhé s dung = <tbng sbd phan tir>*sizeof(<kiéu co s&>)

= B6 nh& sir dung phai it hon 64KB (65536 Bytes)

= M6t day lién tuc co chi sb tlr 0 dén <tbng sb6 phan tr=>-1

Mang mot chiéu



o= Khai bao bién mang (tudng minh)

«Vidu
[]int ManglChieu[10] ;

o 1 2 3 4 5 6 7 8 9

[]int Mang2Chieu[3] [4];
o 1 2 3 4 5 6 7 8 9 10 11

Mang2Chieu 0
1

2

Mang mot chiéu



¥ Khai bdo bién mang (kb tudng minh)

s CU phap
= Khéng twdng minh (thédng qua khai bao kiéu)

typedef <kiéu co s&> <tén kiéu mang>[<sd phan t&>];
typedef <kiéu co s&> <tén kiéu mang>[<N1>]..[<Nn>] ;

<tén kiéu mang> <tén bién mang>;

s Vidu

typedef int ManglChieu[10];
typedef int Mang2Chieu[3] [4];

ManglChieu ml, m2, m3;
Mang2Chieu m4, m5;

Mang mot chiéu



X SO phén tir cia mang

% Phai xac dinh cu thé s6 phan t& ngay luc khai
bao, khong dwoc sty dung bién hoac hang
thwong

int nl = 10; int a[nl];
const int n2 = 20; int b[n2];

< Nén st dung chi thj tién xt ly #define dé dinh
nghia sO phan t&r mang
#define nl 10
#define n2 20

int a[nl]; // & int a[1l0];
int b[nl][n2]; // < int b[10][20];

Mang mot chiéu



X Khdi tao gia tri cho mang Idc khai bao

< GOmM céac cach sau
= Kh&i tao gia tri cho moi phan t& ctia mang
[]int af[4] = {2912, 1706, 1506, 1904};
0 1 2 3

a 29121 1706 1506 1904

= Khé&i tao gia tri cho mét s6 phan t& dau mang

[]int a[4] = {2912, 1706};

0 1 2 3

a 2912| 1706| 0 | ! |

Mang mot chiéu



X Khdi tao gia tri cho mang Idc khai bao

< GOmM céac cach sau
= Kh&i tao giéa tri 0 cho moi phan tlr cia mang
[]int a[4] = {0};
0 1 2 3
a 0 0] 0)

= Tw ddng xac dinh sb lwong phan tor
[]int al[] = {2912, 1706, 1506, 1904} ;

0 1 2 3

a 29121 1706 1506 1904

Mang mot chiéu



X Truy xudt dén mét phan tur

 Théng qua chi s
D<tén bién mang>[<gt csl>] [<gt cs2>]..[<gt csn>]
s Vidu
= Chomangnhwsau 4 1 > 3
= C4c truy xuat
« Hop lé: a[0], a[1], a[2], a[3]
« Khdng hop 1€: a[-1], a[4], a[9], ...
=> Cho két thwdng khdng nhw mong mudn!

Mang mot chiéu



Yo Gan dit liéu ki€u mang

“Khdng duoc st dung phép gan théng thuwdng
ma phai gan trwe tiép gitra cac phan ti twong
rng

b mine dichs . <bidn ma s> //sai

<bién mang dich>[<chi sé thut i>] = <gia tri>;

s Vidu

#define MAX 3
typedef int MangSo[MAX];
MangSo a = {1, 2, 3}, b;

b = a; // Sai
for (int 1 = 0; 1 < 3; i++) b[i] = a[i];

Mang mot chiéu



X MOt s6 10i thudng gap

<% Khai bao khéng chi rd s lwgng phan tr

= int a[]; => int a[100];
< Sb lwong phan ti lién quan dén bién hodc hang

= intnl =10; int a[nl]; => int a[10];

= constintn2 =10; int a[n2]; => int a[10];
+ Kh¢&i tao cach biét v&i khai bao

= intal4]; a={2912, 1706, 1506, 1904}

=> int a[4] = {2912, 1706, 1506, 1904},

< Chi s6 mang khdng hop &

= int al[4],

= a[-1] =1, a[10] = 0;

Mang mot chiéu



o= Truyén mang cho ham

< Truyén mang cho ham
= Tham s0 kiéu mang trong khai bédo ham giong
nhw khai bao bién mang
[]void SapXepTang (int a[100]) ;
= Tham s0 kiéu mang truyén cho ham chinh 1a dia
chi clia phan t& dau tién ctia mang
« C6 thé bd sb lwong phan t& hodc st dung con trd.
« Mang c6 thé thay déi ndi dung sau khi thwe hién ham.
[]void SapXepTang (int af[]) ;

void SapXepTang(int *a) ;

Mang mot chiéu



¥ Truyén mang cho ham

< Truyén mang cho ham

= SO lwong phan tl thwe sw truyén qua bién khac

void SapXepTang(int a[100],
void SapXepTang(int al[],
void SapXepTang (int *a,

**Loi goi ham

void NhapMang (int a[], int é&n);
void XuatMang(int a[], int n);

void main ()

{
int a[100],
NhapMang (a,
XuatMang (a,

n);
n);

int n);
int n);
int n);

Mang mot chiéu



X MOt s bai todn cd ban

< Viét ham thwc hién tirng yéu cau sau
= Nhap mang
= Xuat mang
= Tim kiém mot phan t& trong mang
= Kiém tra tinh chat ciia mang
= Tach mang / Gop mang
= Tim gia tri nhé nhat/lén nhat cia mang
= Sap xép mang gidm dan/tang dan
= Thém/Xda/Stra modt phan t& vao mang

Mang mot chiéu



¥ MOt sd quy UGC

< S06 lwong phan tor
D#define MAX 100
“Cac ham
= Ham void HoanVi(int &x, int &y): hoan vi gia tri
cua hai s6 nguyén.
= Ham int LaSNT(int n): kiém tra mét s6 ¢o phai
la s6 nguyén t6. Tra vé 1 néu n la sb nguyén
to, nguwoc lai tra vé 0.

Mang mot chiéu



¥ Thu tuc HoanVi & Ham LaSNT

void HoanVi (int &x, int &y)

{

int tam = x; x =y, y = tam;

}

int LaSNT (int n)
{
int 1, dem = 0O;
for (1 = 1; i <= n; i++)
if (n%1i == 0)
dem++;

if (dem == 2)

return 1;
else return O;

Mang mot chiéu



?

¥ Nhap mang

< Yéu cau
= Cho phép nhap mang a, sb lwong phan tir n
Y twdng
= Cho trwéc mot mang cé so lwong phan tir 1 MAX.
= Nhap s lwong phan t& thwe sw n cia mang.
= Nhap tirng phan t& cho mang tlr chisé 0 dén n — 1.

Mang mot chiéu



Ham Nhap Mang

void NhapMang (int a[], int é&n)
{

printf ("“Nhap so luong phan tu n:
scanf (“%d”, &n);

for (int i = 0; i < n; i++)

{
printf ("Nhap phan tu thu %d: ”
scanf (“8d”, salil);

}

II) .
4

, 1)

Mang mot chiéu



G xwstming

< Yéu cau

= Cho trwéc mang a, sb lwong phan tl n. Hay xuat noi
dung mang a ra man hinh.
Y twdng

= Xuat gié tri tieng phan t& ciia mang tt chi s6 0 dén n-
1.

Mang mot chiéu



sEIND.CEINElle

void XuatMang (int a[], int n)
{

printf (“Noi dung cua mang la: ”);

for (int i = 0; i < n; i++)
printf (“%d 7, al[i]);

printf (“\n”) ;

Mang mot chiéu



¥ Tim kiEm mot phan tlr trong mang

< Yéu cau
= Tim xem phan tlr x c6 nam trong mang a kich thuéc n
hay khéng? Néu cé thi né nam & vi tri dau tién nao.
Y twdng
= Xét trng phan clia mang a. Néu phan t& dang xét bang
X thi tra vé vi tri d6. Néu kb tim dwoc thi tra vé -1.

Mang mot chiéu



Ham Tim Kiém (dung while)

int TimKiem(int a[], int n, int x)

{
int vt = 0;

while (vt < n && a[vt] !'= x)
vt++;

if (vt < n)
return vt;
else
return -1;

Mang mot chiéu



Ham Tim Kiém (dung for)

int TimKiem(int a[], int n, int x)
{
for (int vt = 0; vt < n; vt++)
if (a[vt] == x)
return vt;

return -1;

Mang mot chiéu



¥ Kiém tra tinh chat cia mang

“Yéu cau
= Cho trwé'c mang a, so lwgng phan t&r n. Mang a c6
phai la mang toan cac so6 nguyén t6 hay khéng?
Y twdng
= Céach 1: Dém s0 lwong so ngtd clia mang. Néu so
lwong nay bang dung n thi mang toan ngto.
= Céach 2: Dém s0 lwong so khong phai ngto ctia mang.
Néu s6 lwvong nay bang 0 thi mang toan ngto.

= Céch 3: Tim xem c6 phan tl& nao khong phal s ngto
khdng. Néu co thi mang khéng toan so ngto.

Mang mot chiéu



Ham Kiém Tra (Cach 1)

int KiemTra Cl(int a[], int n)

{

int dem = 0;

for (int 1 = 0; 1 < n; i++)
if (LaSNT(a[i]) == 1) // cé thé bd ==
dem++;

if (dem == n)

return 1;
return 0;

Mang mot chiéu



Ham Kiém Tra (Cach 2)

int KiemTra C2(int a[], int n)

{

int dem = 0;

for (int 1 = 0; 1 < n; i++)
if (LaSNT(a[i]) == 0) // Cé thé s dung !
dem++;

if (dem == 0)

return 1;
return 0;

Mang mot chiéu



Ham Kiém Tra (Céach 3)

int KiemTra C3(int a[], int n)
{
for (int 1 = 0; i < n ; i++)
if (LaSNT (a[i]) == 0)
return O;

return 1;

Mang mot chiéu



¥ Tach cac phan tr thoa diéu kién

< Yéu cau
= Cho trwé'c mang a, sb lwong phan tlr na. Tach cac so
nguyén to c6 trong mang a vao mang b.

Y twdng

= Duyét tlr phan t&r ciia mang a, néu do 1a s6 nguyén to
thi dwa vao mang b.

Mang mot chiéu



Ham Tach SO Nguyén To

void TachSNT (int a[], int na, int b[], int &nb)
{

for (int i = 0; i < na; i++)
if (LaSNT (a[i]) == 1)
{
b[nb] = a[1i];
nb++;

Mang mot chiéu



¥ Tach mang thanh 2 mang con

“Yéu cau
= Cho trwéc mang a, sb lwong phan tlr na. Tach mang
a thanh 2 mang b (chtra s6 nguyén t6) va mang c
(cac sO con lai).
Y twdng
= Céch 1: viét 1 ham tach cac s6 nguyén td tr mang a
sang mang b va 1 ham tach cac s6 khéng phai
nguyén to tr mang a sang mang c.
= Cach 2: Duyét tir phan t& cia mang a, néu do 1a so
nguyén t6 thi dwa vao mang b, ngwoc lai dwa vao
mang C.

Mang mot chiéu



Ham Tach 2 Mang

void TachSNT2 (int a[], int na,

int b[], int &nb, int c[], int é&nc)
{
0
0

nb
nc

°
14
°
14

for (int 1i = 0; i < na; i++)
if (LaSNT (a[i]) == 1)
{
b[nb] = a[i], nb++;

c[nc] al[i]; nc++;

Mang mot chiéu



Vo= GOp 2 mang thanh mét mang

“Yéu cau
= Cho trwéc mang a, so lwong phan t&r na va mang b
sO lwvong phan tfy nb. Gop 2 mang trén theo tu tw do
thanh mang c, s6 lwong phan t& nc.
Y twdng
= Chuyén cac phan t& cia mang a sang mang ¢
=>nc =na
= Tiép tuc dwa cac phan t& cia mang b sang mang ¢
=>nc=nc+nb

Mang mot chiéu



o Ham GOdp Mang

void GopMang(int a[], int na, int b[], int nb,
int c[], int é&nc)

{

for (int i = 0; i < na; i++)

{

c[nec] = a[i]; nc++; // c[nc++] a[i];

}

for (int 1 = 0; i < nb; i++)
{
c[ne] = b[i]; nc++; // c[nc++]

b[i];
}

Mang mot chiéu



e Tim gid tri I6n nh&t ciia mang

< Yé&u cau
= Cho trwéc mang a cé n phan tl. Tim gié tri I&n nhat
trong a (goi la max)

Y twdng
= Gia sl gia tri max hién tai 1a gia tri phan tl dau tién a[0]
= Lan lwot kiém tra cac phan t& con lai dé cap nhat max.

MAX -1

Mang mot chiéu



int TimMax (int a[], int n)
{

int max = a[0];
for (int i = 1; i < n; i++)
if (a[i] > max)

max = a[i];

return max;

Mang mot chiéu



Sap xép mang thanh tang dan

< Yé&u cau
= Cho trwé'c mang a kich thwde n. Hay sap xép mang a
d6 sao cho cac phan tir co gia tri tang dan.

Y twdng

= Str dung 2 bién i va j dé so sanh tat ca cap phan tl
v@i nhau va hoan vi cac cap nghich thé (sai thw tw).

MAX -1

Mang mot chiéu



Ham Sap Xép Tang

void SapXepTang(int a[], int n)

{
int i, j;
for (i = 0; 1 < n - 1; i++)
{
for (j =i+ 1; j < n; j++)
{
if (a[i] > a[]j])
HoanVi (a[i], aljl):;
}
}
}

Mang mot chiéu



¥ Thém mot phan ti vao mang

< Yéu cau
= Thém phan t& x vao mang a kich thwéce n tai vi tri vt.
Y twdng
= “DAay” cac phan tl bat dau tai vi tri vt sang phai 1 vi tri.
= Puwa x vao vi tri vt trong mang.
= Tangnlén 1 don vi.

—

Mang mot chiéu



void Them(int a[], int &n, int vt, int x)

{

if (vt >= 0 && vt <= n)

{
for (int 1i = n; 1 > vt; i--)

a[i] = a[i - 1];

a[vt] = x;
n++;

}

Mang mot chiéu



¥ Xda mdt phan tlr trong mang

“Yéu cau

= X6a mét phan t&r trong mang a kich thwdc n tai vi tri vt
Y twdng

= “Kéo” cac phan tlr bén phai vi tri vt sang trai 1 vi tri.

= Gidm n xudng 1 don vi.

Mang mot chiéu



void Xoa(int a[], int &n, int vt)

{
if (vt >= 0 && vt < n)
{
for (int 1 = vt; 1 < n - 1; 1i++)
a[i] = a[i + 1];
n--;
}

Mang mot chiéu



1. Céc thao tac nhap xuat
2. Nhap mang
eah. Xuat mang

2. Cac thao tac kiem tra

&a-. Mang co phai 1a mang toan chén

e4H. Mang co phai la mang toan sé nguyén
¥Ac. Mang c6 phai la mang tang dan

Mang mot chiéu



. Cac thao tac tinh toan

e4o. Co bao nhiéu so chia hét cho 4 nhung khong
chia hét cho 5

0. Tdng cac sb nguyén tb co trong mang

4. Céc thao tac tim kiem

&8-. Vi tri cudi cung cla phan t& x trong mé

o2

T
J

#4c. Tim s nhé nhat trong mang
¥4J. Tim sO dwong nhd nhat trong mang

Mang mot chiéu



_ Cac thao tac xu ly

ga-. Tach cac sd nguyén td co trong mang a dua
vao mang b.

Tach mang a thanh 2 mang b (chira céc so
nguyén dwong) va ¢ (chra cac so con lai)
Sap xép mang giadm dan

Sap xép mang sao cho cac s6 duwong
dau mang giam dan, ké dén la cac so
tang dan, cudi cung la cac s6 0.

Mang mot chiéu



_ Cac thao tac thém/xoa/stra

Swa cac sO nguyén to cé trong mang thanh
s 0

Chén s6 0 dang sau cac s nguyén to trong
mang
Xda tat ca sd nguyén td co trong mang

Mang mot chiéu
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MANG HAI CHIEU




7Y kniniem e
7Y knaivic R
TRy ruy xuit aos iu widu mang W)
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Mot s6 bai toan trén mang 2 chieu

Mang hai chiéu



O 1 .. n-1 0O .. n-1

m- n-1

Mang hai chiéu



dong = cot dong > cOt dong < coOt

dong + c6t = n-1 dong + cot > n-1 dong + cot < n-1

Mang hai chiéu



o= Khai bdo ki€u mang 2 chiéu

s CU phap

[]typedef <kiéu co s&> <tén kiéu>[<N1>] [<N2>];
= N1, N2: s6 lwgng phan t& mbi chiéu

Vidu

utypedef int MaTran[3] [4];

0
Kiéu MaTran 1

2

Mang hai chiéu



o= Khai bdo bién mang 2 chiéu

“» CU phap
= Twong minh

[]<kiéu co s&> <tén bién>[<N1>] [<KN2>];

= Khéng twdng minh (thédng qua kiéu)

typedef <kiéu co s&> <tén kiéu>[<N1>] [<N2>];

<tén kiéu> <tén bién>;
<tén kiéu> <tén bién 1>, <tén bién 2>;

Mang hai chiéu



¥ Khai bdo bién mang 2 chiéu

«Vidu
= Twong minh

int a[10][20], b[10][20];
int c[5][10];
int d[10] [20];

= Khéng twdng minh (thédng qua kiéu)

typedef int MaTranlO0x20[10] [20];
typedef int MaTran5x10[5][10];

MaTranl0x20 a, b;
MaTranllxll c;
MaTranl0x20 d;

Mang hai chiéu



X Truy xudt dén mét phan tur

 Théng qua chi s
D<tén bién mang>[<gia tri csl>][<gia tri cs2>]
< Vidu 0 1 2 3

= Cho mang 2 chiéu nhw sau °
1

2

Dint a[3][4];
= C4c truy xuat
* Hop le: a[0][0], a[O][1], ..., a[2][2], a[2][3]

* Khong hop 1é: a[-1][0], a[2][4], a[3][3]

Mang hai chiéu



Yo Gan dit liéu ki€u mang

“*Khéng duoc sw dung phep gan thong thwong
ma phai gan truc tiép gitra cac phan tor

<bieﬂ—mang—éieh>———<b&en—mang—nguen>— //sai

<bién mang dich>[<gid tri csl>] [gia tri cs2] =

<gia tri>;
*Vidu
int a[5][10], b[5][10];
b = a; // Sai
int i, j;

for (i = 0; i < 5; i++)
for (j = 0; j < 10; j++)
b[i] [j] = ali]l[3]]:

Mang hai chiéu



o= Truyén mang cho ham

< Truyén mang cho ham
= Tham s0 kiéu mang trong khai bao ham giong
nhw khai bao bién mang
[]void NhapMaTran (int a[50] [100]) ;
= Tham s0 kiéu mang truyén cho ham chinh 1a dia
chi clia phan t& dau tién ctia mang
« C6 thé bd sb lwong phan t& chiéu thir 2 hodc con tro.
« Mang c6 thé thay dbi ndi dung sau khi thwe hién ham.

void NhapMaTran (int a[] [100]);
void NhapMaTran (int (*a) [100]);

Mang hai chiéu



¥ Truyén mang cho ham

< Truyén mang cho ham

= SO lwong phan tl thwe sw truyén qua bién khac
void XuatMaTran(int a[50][100], int m, int n);

void XuatMaTran (int a[][100], int m, int n);
void XuatMaTran(int (*a)[100], int m, int n);

**Loi goi ham

void NhapMaTran (int a[][100], int &m, int &n);
void XuatMaTran(int a[][100], int m, int n);
void main ()
{

int a[50][100], m, n;

NhapMaTran(a, m, n);

XuatMaTran(a, m, n);

Mang hai chiéu



X MOt s bai todn cd ban

< Viét chwong trinh con thwc hién cac yéu cau sau
= Nhap mang
= Xuat mang
= Tim kiém mét phan t& trong mang
= Kiém tra tinh chat cia mang

= Tinh tong cac phan t trén dong/cot/toan ma
tran/dwdng chéo chinh/ntra trén/ntra dwdi

= Tim gia tri nhé nhat/lén nhat clia mang

Mang hai chiéu



¥ Mot s6 quy ubc

<+ Kiéu dir lieu

#define MAXD 50
#define MAXC 100

¢ Cac chuwong trinh con
= Ham void HoanVi(int x, int y): hoan vi gia tri
cla hai sO nguyén.
= Ham int LaSNT(int n): kiém tra mét s6 co phai
la s nguyén to. Tra vé 1 néu n 1a sd nguyén
td, nguwoec lai trd vé 0.

Mang hai chiéu



¥ Thu tuc HoanVi & Ham LaSNT

void HoanVi (int &x, int &y)

{

int tam = x; x = y; y = tam;

}

int LaSNT (int n)
{
int 1, dem = 0O;
for (1 = 1; 1 <= n; i++)
if (n%1i == 0)
dem++;

if (dem == 2)

return 1;
else return O;

Mang hai chiéu



¥ Nhap Ma Tran

< Yéu cau
= Cho phép nhdp mang a, m dong, n cbt
Y twdng

* Cho trwéc mét mang 2 chiéu cé dong tdi da la MAXD,
sO c6Ot t6i da la MAXC.

= Nhap s lwong phan t& thwe sw m, n ctia méi chiéu.
= Nhap tirng phan t& t [0][0] dén [m-1][n-1].

Mang hai chiéu



Ham Nhap Ma Tran

void NhapMaTran (int a[] [MAXC], int &m, int &n)
{

printf ("Nhap so dong, so cot cua ma tran:
scanf (“%$d%d”, &m, &n);

int i, j;
for (i=0; i<m; i++)
for (3=0; j<n; J++)

{
printf (“Nhap a[%d] [%d]: 7, i,
scanf (“%d”, &a[i]l[j]);

}

Mang hai chiéu

II) .
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J)



X Xuat Ma Tran

< Yéu cau
= Cho phép nhdp mang a, m dong, n cbt
Y twdng
= Xuat gia tri ting phan tlr clia mang 2 chiéu t& dong
c6 0 dén dong m-1, mai dong xuat gia gia tri cua cot 0
dén cot n-1 trén dong do.

Mang hai chiéu



Ham Xuat Ma Tran

void XuatMaTran (int a[] [MAXC], int m, int n)

{
int 1, j;
for (i=0; i<m; i++)
{
for (3=0; j<n; J++)
printf(“%d 7, a[il[j]);
printf (“\n”) ;
}
}

Mang hai chiéu



¥ Tim kiém mot phén ti trong Ma Trén

<+ Yé&u cau
= Tim xem phan t& x ¢c6 nam trong ma tran a kich
thwdc mxn hay khong?

Y twdng
= Duyét tirng phan clia ma tran a. Néu phan t& dang
xét bang x thi tra vé co6 (1), ngwoc lai tra vé khong cé

(0).

Mang hai chiéu



int TimKiem(int a[] [MAXC], int m,
{
int i, j;
for (i=0; i<m; i++)
for (j=0; j<n; Jj++)
if (a[i][]] ==
return 1;
return 0O;

int n,

X)

int x)

Mang hai chiéu



¥ Kiém tra tinh chat cia mang

“Yéu cau
= Cho trwdc ma tran a kich thwdc mxn. Ma tran a c6
phai la ma trantoan cac s6 nguyén to6 hay khéng?
Y twdng
= Céach 1: Dém so lwong s6 ngtd clia ma tran. Néu so
lwong nay bang dung mxn thi ma tran toan ngto.
= Céach 2: Dém s0 lwong s6 khdng phai ngtd ciia ma
tran. Néu so6 lwvong nay bang 0 thi ma tran toan ngto.

= Céch 3: Tim xem c6 phan t& nao khdng phal s ngto
khdng. Néu co thi ma tran khéng toan sb ngto.

Mang hai chiéu



Ham Kiém Tra (Cach 1)

int KiemTra Cl(int a[] [MAXC], int m, int n)
{

int i, j, dem = 0;

for (i=0; i<m; i++)
for (j=0; j<n; Jj++)
if (LaSNT(a[i]l[j]==1)
dem++;

if (dem == m*n)

return 1;
return 0;

Mang hai chiéu



Ham Kiém Tra (Cach 2)

int KiemTra C2(int a[] [MAXC], int m, int n)
{

int i, j, dem = 0;

for (i=0; i<m; i++)
for (j3J=0; j<n; Jj++)
if (LaSNT(a[i][j]==0)
dem++;

if (dem == 0)

return 1;
return 0;

Mang hai chiéu



Ham Kiém Tra (Cach 2)

int KiemTra C3(int a[] [MAXC], int m, int n)
{

int i, j, dem = 0;
for (i=0; i<m; i++)
for (j=0; j<n; Jj++)
if (LaSNT(a[i][j]==0)

return 0;

return 1;

Mang hai chiéu



o= Tinh tong cac phan tor

“Yéu cau
= Cho trwé'c ma tran a, kich thwéc mxn. Tinh tdng cac
phan to trén:
« Dong d, cbtc
« Pwdng chéo chinh, dwdng chéo phu (ma tran vuéng)
* Ntra trén/dwéi dwdng chéo chinh (ma tran vudng)
* Ntra trén/dwéi dwdng chéo phu (ma tran vudng)

+Y twdng

* Duyét ma tran va cong don cac phan t& co toa do (dong,
c6t) théa yéu cau.

Mang hai chiéu



Ham tinh tong trén dong

int TongDong(int a[] [MAXC], int m, int n, int d)
{

int j, tong;

tong = 0;

for (j=0; j<n; j++) // Duyét céac cot
tong = tong + a[d][j];

return tong;

Mang hai chiéu



Ham tinh tong trén cot

int TongCot(int a[] [MAXC], int m, int c)
{
int i, tong;

tong = 0;

for (i=0; i<m; i++) // Duyét cac dong
tong = tong + a[i][c];

return tong;

Mang hai chiéu



Ham tinh tdong dudng chéo chinh

int TongDCChinh (int a[] [MAXC], int n)
{
int 1, tong;

tong = 0;

for (i=0; i<n; i++)
tong = tong + a[i] [i];

return tong;

Mang hai chiéu



Ham tinh tong trén dudng chéo chinh

int TongTrenDCChinh (int a[] [MAXC], int n)
{

int 1, j, tong;
tong = 0;
for (i=0; i<n; i++)
for (3=0; j<n; J++)
if (i < 9)
tong = tong + a[i][]j];

return tong;

Mang hai chiéu



Ham tinh tong dudi dudng chéo chinh

int TongTrenDCChinh (int a[] [MAXC], int n)
{

int 1, j, tong;
tong = 0;
for (i=0; i<n; i++)
for (3=0; j<n; J++)
if (i > 9)
tong = tong + a[i][]j];

return tong;

Mang hai chiéu



Ham tinh tong trén dudng chéo phu

int TongDCPhu(int a[] [MAXC], int n)
{
int i, tong;

tong = 0;

for (i=0; i<n; i++)
tong = tong + a[i] [n-i-1];

return tong;

Mang hai chiéu



¥ Tim gia tri I6n nhat cua Ma Tran

<+ Yé&u cau
= Cho trwéc ma tran a, kich thwéc mxn. Tim gia tri I&n
nhat trong ma tran a (goi la max)

Y twdng
= Gia s gia tri max hién tai la gia tri phan t& dau tién
a[O][O] , ‘
= Lan lwot kiém tra cac phan t& con lai dé cap nhat max.

Mang hai chiéu



int TimMax (int a[] [MAXC], int m, int n)
{

int i, j, max;
max = a[0][0];
for (i=0; i<m; i++)
for (j=0; j<n; J++)
if (a[i][j] > max)

max = a[i] []];

return max;

Mang hai chiéu
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Khai niém va cach swr dt_m-
Cac cach truyén doi so c-

Con tré va ciu truc

D{r liéu ki€u con tro (co ban)



G ien ricmay i

<»B0 nhG may tinh
= B6 nhd RAM ch(ra rat nhiéu 6 nhd, moi & nhé
co kich thudc 1 byte.
= RAM dung dé chra mot phan hé diéu hanh,
cac lénh chuong trinh, cac dir liéu...
= Moi 6 nhé ¢d dia chi duy nhat va dia chi nay
dugc danh so tu' 0 trd di.
= Vi du
e RAM 512MB dudc danh dia chi tu' 0 dén 22° - 1
e RAM 2GB dudc danh dia chi tu' 0 dén 231 -1

D{r liéu ki€u con tro (co ban)



¢ Khai bdo bién trong C

»Quy trinh xU' ly cua trinh bién dich
= Danh riéng mot vung nhd vdi dia chi duy nhat
dé Iuu bién dé.
= Lién két dia chi 6 nhd do vai tén bién.
= Khi goi tén bién, no sé truy xuat tu’ dong dén
0 nhd da lién két vai tén bién.
< Vidu: int a = 0x1234; // Gia su dia chi 0x0B

OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

d

D{r liéu ki€u con tro (co ban)



¥ Khai niém con tro

< Khai niém
= Dia chi cua bién la mot con so.

= Ta ¢ thé tao bién khac dé luu dia chi clia
bién nay = Con tro.

v |

OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

Z pa

D{r liéu ki€u con tro (co ban)



¥ Khai bao con tré

»Khai bao
= Gidbng nhu moi bién khac, bién con tro muon
s’ dung cling can phai dugc khai bao
[]<kiéu dit 1iéu> *<tén bién con tré>;
Vi du

char *chl, *ch2;
int *pl, p2;

= chl va ch2 la bién con tro, tro tdi vung nhd
Kieu char (1 byte).

= pl 1a bién con tro, trd tdi vung nhd kiéu int (4
oytes) con p2 la bién kiéu int binh thudng.

D{r liéu ki€u con tro (co ban)




¥ Khai bdo con tro

< SU dung tu khoa typedef

typedef <kiéu ditx liéu> *<tén kiéu con tré>;

<tén kiéu con trdé> <tén bién con tréd>:

Vi du
typedef int *pint;
int *pl;
pint p2, p3;

% Luu v khi khai béo ki€u dif liéu méi
= Giam boi roi khi mdi ti€p xuc vai con tro.
» Nhung dé nham lan vdi bién thudng.

D{r liéu ki€u con tro (co ban)



G oo

< Khai niém
= Con tro NULL la con tro khong tro va dau ca.
= Khac vai con tro chua dudc khai tao.

int n;

int *pl = é&n;

int *p2; // unreferenced local variable
int *p3 = NULL;

S e

NULL

D{r liéu ki€u con tro (co ban)



¥ Khdai tao kiéu con tro

»Khai tao
= Khi mai khai bao, bién con tro dugc dat & dia
chi nao do (khdng biét trudc).
=>» chua gia tri khong xac dinh
=>» tro dén vung nhd khong biét trudc.
= Pat dia chi cta bién vao con tro (toan tur &)
[]<tén bién con tré> = &<tén bién>;

Vi du

int a, b;
int *pa = &a, *pb;
pb = &b;

D{r liéu ki€u con tro (co ban)



e S(r dung con trd

< Truy xuat dén 6 nhG ma con tro tro dén

= Con tro chira mot so nguyén chi dia chi.

= Vung nhGé ma no tro dén, su’ dung toan tu *.
Vi du

int a = 5, *pa = &a;

printf (“*%d\n”, pa); // Gia tri bién pa

printf (“%d\n”, *pa); // Gia tri vung nhé pa trd dén
printf (“%d\n”, &pa); // Pia chi bién pa

v
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ad pa DU liéu kiéu con tro (cd ban)




v Kich thudc clia con tré

 Kich thudc cua con tro

char *pl;
int *p2;
float *p3;
double *p4;

= Con tro chi luu dia chi nén kich thudc cua moi
con tro la nhu’ nhau:
e MOi trudng MD-DOS (16 bit): 2 bytes (64KB)
e MOi truong Windows (32 bit): 4 bytes (4GB)

D{r liéu ki€u con tro (co ban)



e Cac cach truyén déi sb

< Truyén gia tri (tham tri)
#include <stdio.h>

void hoanvi (int x, int y);

void main|()

{
int a =5; b = 6;
hoanvi(a, b);

printf(“a = %d, b = %4”,

}
void hoanvi (int x, int y)
{

int t =x;, x =y, vy
}

t;

a, b);

D{r liéu ki€u con tro (co ban)



¥ Truyén gia tri (tham tri)

int X int y

Lo
(el ol T [ [T ]

18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25

N
J intt =x;
hoanvi [t [Tty ] x = v;
y=t

OA OB 0C OD OE OF 10 11 12 13 14 15 16 17

inta=5 intb=6¢6

D{r liéu ki€u con tro (co ban)



o= Cac cach truyén ddi sb

<+ Truyén dia chi (con tro)
#include <stdio.h>

void hoanvi (int *x, int *y);

void main ()

{
int a = 2912; b = 1706;

hoanvi (&a, &b);
printf(ta = %d, b = %d”,
}
void hoanvi (int *x, int *y)
{
int t = *x; *x = *y; *y

}

a, b);

t;

D{r liéu ki€u con tro (co ban)



XX Truyén dia chi (con tro)

int *x int *y

! !

18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25

int t = *x;
noanvi [ ]Gt sy ] #x = *;
*y =7
_J
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|nt d = 5 Int b — 6 D{r liéu ki€u con tro (cd ban)




o= Cac cach truyén ddi sb

< Truyén tham chiéu (C++)
#include <stdio.h>

void hoanvi (int &x, int &y);

void main ()

{
int a = 2912; b = 1706;

hoanvi (a, b);
printf(“*a = %d, b = %d”, a, b);
}

void hoanvi (int &x, int &y)

{
int t =x;, x =y, yv=t;

}

D{r liéu ki€u con tro (co ban)



XX Truyén tham chi€u (C++)

~
t=Xx;

X =Y,
y=¢ y

N

hoani [int ]t 57 ]

| I

OA OB 0C OD OE OF 10 11 12 13 14 15 16 17

|nt d = 5 Int b — 6 D{r liéu ki€u con tro (cd ban)




G ooy

Mot sO luu y
= Con tro la khai niém quan trong va kho nhat
trong C. Muc do thanh thao C dudc danh gia
qua muc do su dung con tro.
= Nam r0 quy tac sau, vi du int a, *pa = &a;
e *pa va a déu chi ndi dung cua bién a.
e pa va &a déu chi dia chi cua bién a.
= Khong nén sur dung con tro khi chua dugc
khai tao. Két qua sé khong ludng trudc dugc.

Dint *pa; *pa = 1904; // '!!

D{r liéu ki€u con tro (co ban)



o= Con trd va mang mot chiéu

<»*Mang mot chiéu
Dint array[3];
= Tén mang array la mot hang con tré
= khong thé thay doi gia tri cia hdng nay.
= Gia tri cua array la dia chi phan tu dau tién
cua mang
=>array == &array[0]

OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

CCLCITIILIIIr Y

array

D{r liéu ki€u con tro (co ban)



o= Con trd va mang mot chiéu

< Con tro dén mang mot chiéu

int array|[3], *parray;

array; // Cach 1
&array[0]; // Cach 2

18 19 1A 1B 1C 1D 1E 1F

~LHojofoffoof [ | |-
parray

OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

COCCTTLLLIrrs)

array

parray
parray

D{r liéu ki€u con tro (co ban)



Phép toan so hoc trén con tro

<»Phép cong (tang)
= +n & + n * sizeof(<kiéu dir liéu>)
= CO thé sur dung toan tir gbp += hodc ++

p = array
+2

+1
\4
OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

CELCTTLLLIILIs)

int array[3];

D{r liéu ki€u con tro (co ban)



Phép toan so hoc trén con tro

<*Phép tru’ (giam)
= —n <& —n * sizeof(<ki€u dT liéu>)
= CO thé sur dung toan tir gdbp —= hodc — —

p = &array|[2]

OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

CELCTTLLLIILIs)

int array[3];

D{r liéu ki€u con tro (co ban)



Phép toan so hoc trén con tro

<»Phép toan tinh khoang cach giira 2 con tro
= <kiéu diI liéu> *p1, *p2;
= pl — p2 cho ta khoang cach (theo so6 phan tur)

gitra hai con tro (cung kiéu
pl = array p2 = &array[2]

pl - p2= (0B - 13)/sizeof(int) = -2

p2 - pl= (13 - 0B)/sizeof(int) = +2
\ 4 \ 4

OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

CELCTTLLLIIIIs)

int array[3];

D{r liéu ki€u con tro (co ban)



Phép toan sO hoc trén con tro

» Cac phép toan khac
= Phép so sanh: So sanh dia chi gitra hai con
tro (th( tu’ 6 nho)

o == !:
o > >=
0o < <=

= Khong thé thuc hién cac phép toan: * / %

D{r liéu ki€u con tro (co ban)



o= Con tro va mang mot chiéu

< Truy xuat dén phan tu th(’ n cua mang
= int array[3], n = 2, *p = array;
= =» array[n] == p[n] == *(p + n)

*(p +2)

\ 4
OA OB 0OC OD OE OF 10 11 12 13 14 15 16 17

CCCCTTCICEEE)

int array[3];

D{r liéu ki€u con tro (co ban)



o= Con trd va mang mot chiéu

Vi du nhap mang

void main|()

{
int a[l10], n = 10, *pa;
pa = a; // hodc pa = &a[0];
for (int 1 = 0; i<n; i++)
scanf (“%d”, &al[i]);
scanf (“%d”, &pal[i]);
scanf (“%d”, a + 1i);
scanf (“%d”, pa + 1i);
scanf (“%d”, a++) ;
scanf (“"%d”, pa++);
}

=2 ga[i] ©® (a + 1) & (pa + i) © s&pali]

D{r liéu ki€u con tro (co ban)



o= Con trd va mang mot chiéu

Vi du xuat mang
void main|()
{
int a[l10], n = 10, *pa;
pa = a; // hodac pa = &a[0];

for (int 1 = 0; i<n; i++)

printf (“%d”, al[i])
printf (“%d”, pal[il]) ;
printf (“%d”, *(a + 1)) ;
printf (“"%d”, *(pa + 1))
printf (“%sd”, *(a++));
printf (“%d”, *(pa++)) ;

}

=2 a[i] ® *(a + i) @ *(pa + i) © pali]

D{r liéu ki€u con tro (co ban)



= Truyén mang 1 chiéu cho ham

< Chu y!
= Mang mot chiéu truyén cho ham la dia chi cua
phan tU dau tién chd khong phai toan mang.

£ O3 M|

10 11 13 14 15 16 17 18 19 20 21 22 23 24

CLLCLTLTIIIIrre)

int array[3];

D{r liéu ki€u con tro (co ban)



o= PJi s6 mang truyén cho ham

Vi du

void xuat(int a[l0], int n)
{
for (int 1 = 0; i<n; i++)
printf (“%d”, *(a++)); // OK
}

void main ()

{
int a[l10], n

10;

for (int i = 0; i<n; i++)
printf (“%d”, *(at++)); // Léi
}

= pbéi sé mang truyén cho ham khéng phai hiang
con tré.

D{r liéu ki€u con tro (co ban)



o= Con trd va mang mot chiéu

“Luuy
= Khong thuc hién cac phép toan *, /, %.
= Tang/giam con tro n don vi c6 nghia la
tang/giam gia tri cta nd n*sizeof(<kiéu dir
iEu ma no tro den>) (bytes)
= Khong thé tang/giam bi€n mang (con trd
nang). Hay gan mot con tro dén dia chi dau
cua mang va tang/giam con tro do.
= POi sO mang mot chiéu truyén cho ham la dia
chi phan tr dau tién cua mang.

D{r liéu ki€u con tro (co ban)



v Con trd va ciu truc

< Truy xuat bang 2 cach

<tén bién con trd cdu trac>-><tén thanh phan>
(*<tén bién con trd cdu trdc>) .<tén thanh phan>

VI du
typedef struct
{

int tu, mau;
} PHANSO;
PHANSO psl, *ps2 = &psl; // ps2 la con tréd

psl.tu = 1; psl.mau = 2;
ps2->tu = 1; ps2->mau = 2;
& (*ps2).tu = 1; (*ps2).mau = 2;

D{r liéu ki€u con tro (co ban)



Vo Bai tap

<»Bai 1: Cho doan chucdng trinh sau:
float pay;
float *ptr_pay;
pay=2313.54;
ptr_pay = &pay;

= Hay cho biét gia tri cua:

a. pay
b. *ptr_pay
C. *pay
d. &pay

D{r liéu ki€u con tro (co ban)



< Bai 2: Tim 10i

#include <stdio.h>
#include <conio.h>

void main ()

{
int *x, y = 2;
*x:y;
*xX += y++;
printf ("%d 34",
getch() ;

}

*X, Y);

D{r liéu ki€u con tro (co ban)



Vo Bai tap

< Bai 3: Cho doan chucng trinh sau:
int *pint;
float f;
char c;
double *pd;

= Hay chon phat biéu sai cl phap:

a. f = *pint;
b. ¢ = *pd;
C. *pint = *pd;
d. pd = f;

D{r liéu ki€u con tro (co ban)



< Bai 4: Toan tr nao dung dé xac dinh dia chi cua
mot bién?
=>» Toan tIr &, vi du int a; int *p = &a;
< Bai 5: Toan tr nao dung dé xac dinh gia tri cla
bién do con tro tro dén?
= Toan tU *, vidu int a; int *p = &a; *p = 10;
< Bai 6: Phép lay gia tri gian tiép la gi?
=>» Cach truy xuat gia tri mot bién thong qua con
tro dén bién do.
=> Vi du: int a; int *p = &a; *p = 10;

D{r liéu ki€u con tro (co ban)



< Bai 7: Cac phan tr trong mang dugc sap x€p
trong bo nhé nhu thé nao?
= Thanh mot day lién tiép trong bo nhd, phan
tr mang chi s6 nho han sé & dia chi thap hon.
< Bai 8: Cho mang mot chiéu data. Trinh bay 2
cach lay dia chi phan t&r dau tién cia mang nay.
=» int data[10]; int *p;
=>» Cach 1: p = &data[0];
=>» Cach 2: p = data;

D{r liéu ki€u con tro (co ban)



< Bai 9: Trinh bay 6 loai phép todn cd thé thuc
hién trén con tro?
=> 1. Toan tUr gan: =
=>» 2. Toan tu lay dia chi: &
=>» 3. Toan tU lay gia tri gian tiép: *
= 4, Toan tuU tang va giam: + va —
=> 5. Toan tu lay khoang cach: —
= 6. Toan tU' so sanh: > >= < <= == I=

D{r liéu ki€u con tro (co ban)



<»Bai 10: Cho con tro p1 tré dén phan tu thlr 3
con con tro p2 tro dén phan t th(r 4 cia mang
int thi p2 —pl1 =7

=» int data[10];
= int *pl = &data[2];
= int *p2 = &data[3];

2> p2-pl=1
< Bai 11: Gidbng nhu cau trén nhung déi véi mang
float?

=1

D{r liéu ki€u con tro (co ban)



<»Bai 12: Trinh bay khai bao con tro pchar tro dén
ki€u char.

=» char *pchar;

< Bai 13: Cho bién cost kiéu int. Khai bdo va khdi
tao con tro pcost tro dén bién nay.
=» int *pcost = &cost;

< Bai 14: Gan gia tri 100 cho bién cost su dung
hai cach truc ti€p va gian ti€p.
=> Truc ti€p: cost = 100;
=>» Gian ti€p: *pcost = 100;

D{r liéu ki€u con tro (co ban)



<+ Bai 15: In gia tri cua con tro va gia tri cia bién
ma no tro tai.
= printf("%u”, pcost);
= printf("%d", *pcost);
< Bai 16: SU dung con trd dé lam lai cac bai tap vé
mang mot chiéu.
= Nhap/Xuat mang
= Tim phan t thoa yéu cau
= Tinh tong/dém cac phan t thoa yéu cau
= Sap x€p tang/giam

D{r liéu ki€u con tro (co ban)
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0 Con tré cap 2 -
@ Con tré va mang nhiéu c-

'I I Con tro ham I

D{r liéu ki€u con tré (ndng cao)



¥ Con tré cap 2 (con tré dén con tro)

< Pat van dé
void CapPhat(int *p, int n)
{

p = (int *)malloc(n * sizeof(int));

}

void main ()
{
int *a = NULL;
CapPhat(a, 2);
// a van = NULL
}
Lam sao thay doi gia tri cua con tro (khong

phai gia tri ma no tro dén) sau khi goi ham?

D{r liéu ki€u con tré (ndng cao)



e Con tro cdp 2

int *p int n

18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25

o]

NULL
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int *a = NULL Dif liéu kiéu

i€u con tré (nang cao)




X Con trd cép 2

«»Giai phap
= SU’ dung tham chiéu int *&p (trong C++)

void CapPhat(int *&p, int n)
{

p = (int *)malloc(n * sizeof (int));

}

= Khoéng thay doi truc tiép tham s6 ma tra vé
int* CapPhat (int n)
{

int *p = (int *)malloc(n * sizeof(int));
return p;

D{r liéu ki€u con tré (ndng cao)



X Con trd cép 2

< Giai phap
= SU’ dung con tro p tro dén con tro a nay. Ham
sé thay doi gia tri cua con tro a gian tiép
thong qua con tro p.

void CapPhat(int **p, int n)
{

*p = (int *)malloc(n * sizeof(int));

}

void main ()

{
int *a = NULL;
CapPhat(&a, 4);

D{r liéu ki€u con tré (ndng cao)



e Con tro cdp 2

int **p int n

18 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25
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int *a = NULL Dif liéu kiéu

i€u con tré (nang cao)




e Con tro cap 2

sLuuy

int x = 12;

int *ptr = &x; // OK

int k = &x; ptr = k; // Loi

int **ptr to ptr = &ptr; // OK

int **ptr to ptr = &x; // Léi
**ptr to ptr = 12; // OK
*ptr to ptr = 12; // Léi

printf (“%d”, ptr to ptr); // Pia chi ptr
printf (“%d”, *ptr to ptr); // Gia tri ptr

printf (“%d”, **ptr to ptr); // Gia tri x

D{r liéu ki€u con tré (ndng cao)



o= Con tro va mang 2 chiéu

Dint a[3][4];

o 1 2 3 4 5 6 7 8 9 10 11

2 Int

1
2 intT[4]

D{r liéu ki€u con tré (ndng cao)




o= Con tro va mang 2 chiéu

< Hudng tiép can 1
= Cac phan tu tao thanh mang 1 chiéu
= SUr dung con trd int * dé duyét mang 1 chiéu

int *p = (int *)a

+1

)\ 4
o 1 2 3 4 5 6 7 8 9 10 11

int a[3][4]| | | | | | | | | | | | |

D{r liéu ki€u con tré (ndng cao)




Vo= Hudng tiép can 1

<*Nhap / Xuat theo chi s6 mang 1 chiéu
#define D 3
#define C 4
void main ()
{
int a[D][C], 1i;
int *p = (int *)a;
for (i 0; i < D*C; i++)
{

printf (“Nhap phan tu thu %d: ”, 1i);
scanf (“%d”, p + 1i);

for (i = 0; i < D*C; i++)
printf(“"%d 7, *(p + 1)) ;

D{r liéu ki€u con tré (ndng cao)



Vo= Hudng tiép can 1

<+ Lién hé gilra chi s6 mang 1 chiéu va chi s0 mang

2 chieu
(d,c)=>i?
i = d*C + ¢
o 1 2 3 4 5 6 7 8 9 10 11
a'CxD O V
) i > (d, ¢) ?
2
d=i/C
cC=1%C

D{r liéu ki€u con tré (ndng cao)



Vo= Hudng tiép can 1

<*Nhap / Xuat theo chi s6 mang 2 chiéu

int a[D][C], i1, 4, c;
int *p = (int *)a;

for (i = 0; i < D*C; i++)

{
printf (“Nhap a[%d][%d]: 7, i / C, i % C);
scanf (“%d”, p + 1i);
}
for (d = 0; d < D; d++)
{
for (¢ = 0; ¢ < C; c++)
printf(“%d 7, *(p + d * C + c));// *ptt
printf (“\n”;
}

D{r liéu ki€u con tré (ndng cao)



o= Con tro va mang 2 chiéu

< Hudng tiép can 2
= Mang 1 chiéu, moi phan t&r 1a mang 1 chiéu
e a chra a[0], a[1], ... = a = &a[0]
e 3[0] chura a[0][0], a[0][1], ... = a[0] = &a[0][0]

a
R
0 1 2

inta[3][4]|!ll|lll|lll|
+1

al0]

D{r liéu ki€u con tré (ndng cao)



Vo= Hudng tiép can 2

< Kich thu6c cua mang
void main|()

{
int a[3][4];
printf (KT cua a = %d”, sizeof(a))
printf (KT cua a[0] = %d”, sizeof(a[0])):
printf (KT cua a[0][0] = %d”, sizeof(a[0][0]))

} 0 1 2

OITIIITI LT
1 2 3
o [

a[0][O
[0][O] DU liéu kiéu con tro (néng cao)




VX Hudng tiép can 2

<+ Nhan xet

= a la con tro dén a[0], a[0] la con tro dén
a[0][0] =>» a la con tro cap 2.

= CO thé truy xudt a[0][0] bang 3 cach:

void main ()

{
int a[3][4];
a[0][0] = 1;
*a[0] = 1;

**a = 1;

af[l][0]
af[l][2]

1; *a[l] = 1; **(a+l) = 1;
; *(a[l]+42) = 1; *(*(a+l)+2) = 1;

i
=

D{r liéu ki€u con tré (ndng cao)



Vo= Hudng tiép can 2

< Truyén mang cho ham
= Truyén dia chi phan tu dau tién cho ham.
= Khai bao con tro roi gan dia chi mang cho con
tro nay dé no tro dén mang.
= Con tro nay phai cung kiéu vdi bién mang, turc
la con tro dén vung nhdé n phan to (mang)
< CU phap
D<kiéu dit 1idu> (*<tén con tré>) [<sé phdn tia>];
Vi du
[Jint open) 141

D{r liéu ki€u con tré (ndng cao)



VX Hudng tiép can 2

» Truyén mang cho ham
void Xuat 1 Mang Cl(int (*ptr)[4]) // ptr[][4]

{
int *p = (int *)ptr;
for (int 1 = 0; 1 < 4; i++)
printf (“"sd 7, *p++);
}
void main ()
{

int a[3][4]={{1,2,3,4},{5,6,7,8},{9,10,11,12}};
int (*ptr) [4];
ptr = a;
for (int 1 = 0; 1 < 3; 1i++)
Xuat 1 Mang Cl(ptr++); // hodc ptr + i
Xuat 1 Mang Cl(at++) ; // sai => a + 1

} D{r liéu ki€u con tré (ndng cao)



VX Hudng tiép can 2

< Truyén mang cho ham
void Xuat 1 Mang C2(int *ptr, int n) // ptr[]
{
for (int 1 = 0; 1 < n; i++)
printf (“3d ”, *ptr++);
}
void main|()
{
int a[3][4]={{1,2,3,4},{5,6,7,8},{9,10,11,12}};
int (*ptr) [4];
ptr = a;
for (int 1 = 0; i < 3; 1i++)
Xuat 1 Mang C2((int *)ptr++);
Xuat 1 Mang C2((int *) (a + 1));// at+ sai

D{r liéu ki€u con tré (ndng cao)



VX Hudng tiép can 2

< Truyén mang cho ham
void Xuat n Mang Cl(int (*ptr) [4], int n)
{
int *p = (int *)ptr;
for (int 1 = 0; 1 < n * 4; i++)
printf (“%d 7, *p++);
}

void main|()

{
int a[3][4]={{1,2,3,4},{5,6,7,8},{9,10,11,12}};

int (*ptr) [4];
ptr = a;

Xuat n Mang 1(ptr, 3);
Xuat n Mang 1l(a, 3);

} D{r liéu ki€u con tré (ndng cao)



Vo= Hudng tiép can 2

» Truyén mang cho ham
void Xuat n Mang C2(int (*ptr) [4], int n)
{
int *p;
for (int 1 = 0; 1 < n; i++)
{
p = (int *)ptr++;

for (int 1 = 0; 1 < 4; i++)
printf (“sd 7, *p++);

printf (“\n”) ;

D{r liéu ki€u con tré (ndng cao)



¥ Mang con trod

< Pat van dé

= SUr dung c8u truc di liéu nao dé Iuu trir thong
tin sau?

[

c 1.2 3 4 5 6 7
1lsle]
219

0
1
2

-----------------------------------------------

 Giai phap?
= Cach 1: Mang 2 chiéu 3x8 (ton bd nha)

D{r liéu ki€u con tré (ndng cao)



¥ Mang con trod

= Cach 2: Mang 1 chiéu cac con tro
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o= Mang con tro

Vi du

void print strings(char *p[], int n)

{
for (int i = 0; i<n; i++)
printf (“%s 7, pl[il]);

void main|()
{

char *message[4] = {“Tin”, “Hoc”, “Co”, “So”};

print strings (message, 4);

D{r liéu ki€u con tré (ndng cao)



G Contrsham

< Khai niém
= Ham cting dudc luu trif trong bd nhg, tuc la
cling co dia chi.
= Con tro ham la con tro tro den vung nhd chua
ham va co thé goi ham thdng qua con tro do.
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p Int Cong(lntl Int))tr liéu ki€u con troé (ndng cao)




L)

+Khai bao tudng minh
[]<kiéu tra vé> (* <tén bién con tré>) (ds tham sé);
VI du

// Con trd dén ham nhan déi sé int, tra vé int

int (*ptofl) (int x);

// Con trd dén ham nhan 2 d6i sé double, khéng tra vé
void (*ptof2) (double x, double y);

// Con trd dén ham nhan déi sbé mang, tra vé char
char (*ptof3) (char *p[]);

// Con tréd dén khéng nhan déi sé va khéng tra vé
void (*ptof4) ()

D{r liéu ki€u con tré (ndng cao)



L)

< Khai bdo khéng tudng minh (théng qua kiéu)

typedef <kiéu tra vé> (* <tén kiéu>) (ds tham sd);
<tén kiéu> <tén bién con tré>;

Vi du

int (*ptl) (int, int); // Tuong minh
typedef int (*PhepToan) (int, int);

PhepToan pt2, pt3; // Khéng tudong minh

D{r liéu ki€u con tré (ndng cao)



L)

<»Gan gia tri cho con tro ham

<bién con trd ham> = <tén ham>;
<bién con trd ham> = &<tén ham>:

= Ham dudc gan phai cung dang (vao, ra)
Vi du

int Cong(int x, int y); // Ham
int Tru(int x, int y); // Ham
int (*tinhtoan) (int x, int y); // Con trdé ham

tinhtoan = Cong; // Dang ngan gon
tinhtoan = &Tru; // Dang s@ dung dia chi
tinhtoan = NULL; // Khéng trdé dén dau ca

D{r liéu ki€u con tré (ndng cao)



L)

S0 sanh con tro ham

if (tinhtoan !'= NULL)
{
if (tinhtoan == &Cong)
printf (“Con tréd dén ham Cong.”);
else
if (tinhtoan == &Tru)
printf (“Con tré dén ham Tru.”);
else
printf (“Con tréd dén ham khac.”) ;
}
else
printf (“Con tré chuwa duoc khdéi tao!”);

D{r liéu ki€u con tré (ndng cao)



G conroham

< Goi ham thong qua con tro ham
= SU dung toan tu lay noi dung
nhung trudng hdp nay co thé bo

int Cong(int x, int y);
int Tru(int x, int y);

A\ 4

(chinh quy)

int (*tinhtoan) (int, int);

tinhtoan = Cong;
int kql (*tinhtoan) (1, 2); // Chinh quy
int kg2 tinhtoan(1l, 2); // Ngin gon

D{r liéu ki€u con tré (ndng cao)



L)

< Truyén tham so la con tro ham

int Cong(int x, int y);

int Tru(int x, int y);

int TinhToan(int x, int y, int (*pheptoan) (int, int))
{

int kq = (*pheptoan) (x, y): // Goi ham
return kq;

}

void main ()

{
int (*pheptoan) (int, int) = &Cong;
int kgl = TinhToan(l, 2, pheptoan);
int kg2 = TinhToan(l, 2, &Tru);

D{r liéu ki€u con tré (ndng cao)



L)

% Tra vé con tro ham

int (*LayPhepToan (char code)) (int, int)
{
if (code == ‘+’)
return &Cong;
return &Tru;

}

void main ()

{
int (*pheptoan) (int, int) = NULL;
pheptoan = LayPhepToan(‘+’) ;
int kg2 = pheptoan(l, 2, &Tru);

D{r liéu ki€u con tré (ndng cao)



L)

< Tra vé con tro ham (khai bao kiéu)

typedef (*PhepToan) (int, int);
PhepToan LayPhepToan (char code)
{
if (code == ‘+’)
return &Cong;
return &Tru;

}

void main ()

{
PhepToan pheptoan = NULL;
pheptoan = LayPhepToan(‘+’) ;
int kg2 = pheptoan(l, 2, &Tru);

D{r liéu ki€u con tré (ndng cao)



L)

<*Mang con tro ham

typedef (*PhepToan) (int, int);
void main ()

{

int (*arrayl[2]) (int, int); // tuong minh
PhepToan array2[2]; // k& tuong minh

&Cong;
&Tru;

arrayl[O] array2[1]
arrayl[l] = array2[O0]

printf (“%d\n”, (*arrayl[0]) (1, 2));
printf (“%d\n”, arrayl[l] (1, 2));
printf (“%d\n”, array2[0] (1, 2));
printf (“%d\n”, array2[l1l] (1, 2));

D{r liéu ki€u con tré (ndng cao)



G conroham

“Luuy
= Khong dugc quén dau () khi khai bao con tro
ham
e int (*PhepToan)(int x, int y);
e int *PhepToan(int x, int y);
= C4 thé bd tén bién tham s trong khai bao
con tro ham
e int (*PhepToan)(int x, int y);
e int (*PhepToan)(int, int);

D{r liéu ki€u con tré (ndng cao)



< Cau 1: Ta cd thé khai bdo va s dung bién con
tr6 dén cap th’ may?

«Cau 2: Co sy khac nhau gilra con tro dén mot
chudi va con tro dén moét mang ky tu’ khong?
<+ Cau 3: Néu khong sur dung cac kién thuc nang
cao Ve con tro, ta co thé giai quyét mot so bai

toan nao do khong?
< Cau 4: Hay nén mot sO Ung dung cua con tro
ham.

D{r liéu ki€u con tré (ndng cao)



< CAu 5: Viét doan |énh khai bdo bién x kiéu float,
khai bao va khdi tao con tro px dén bién x va
khai bao va khdi tao con tro ppx dén con tro px.

<»Cau 6: Ta muon gan 100 cho x thong qua con
trd ppx bang biéu thirc gan “ppx = 100;"” cé
dugc khong?

< Cau 7: Gia suU ta khai bao mang array 3 chiéu int
array[2][3][4]. Cho bi€t cau truc cua mang nay
doi vai trinh bién dich C.

<»Cau 8: Cho biét array[0][0] c6 nghia la gi?

D{r liéu ki€u con tré (ndng cao)



< Cau 9: Xét xem biéu thirc so sdnh nao sau day

dung

= array
= array
= array[

0.
0.
o

0] ==
1] ==
1] =

& array[0][0][0O];

= array[0][0](1];
= Barray[0][1][0];

< CAu 10: Viét nguyén mau ciia mét ham nhan
mot mang con tré dén kiéu char lam déi sg, va
gia tri tra vé co kiéu void.

<+ Cau 11: Theo cach viét clia cdu 10, ta c6 thé
biét dudc sO phan t&r cia mang dugc truyén ko?

D{r liéu ki€u con tré (ndng cao)



<+ Cau 11: Con tro dén ham la gi?

< Cau 12: Viet khai bao con tro dén mot ham ma
ham do cd gia tri tra vé kiéu char, nhan doi so la
mot mang con tro dén kiéu char.

<+ Cau 13: Ta viéet khai bao con tro ¢ cau 12 nhu'
vay co dung khong? char *ptr(char *x[]);

< Cau 14: Cho biét y nghia cua cac khai bao sau:
= int *varl;
= Int varZ;
= int **var3;

D{r liéu ki€u con tré (ndng cao)



Vo Bai tap

< Cau 15: Cho biét y nghia ctia cac khai bao sau:
= int a[3][12];
= int (*b)[12];
= int *c[12];

<+ Cau 16: Cho biét y nghia cua cac khai bao sau:
= char *z[10];
= char *y(int field);
= char (*x)(int field);

D{r liéu ki€u con tré (ndng cao)



<+ Cau 17: Viét khai bao con tro func dén mot ham
nhan doi sO la mot sO nguyén va tra vé gia tri
kiéu float.

< Cau 18: Viét khai bao mot mang con tro den
ham. Cac ham nhan mot chudi ky tu’ lam tham
sG va tra vé gia tri kiéu nguyén. Ta co thé su
dung mang nay dé lam gi?

< Cau 19: Viét cau Iénh khai bao mot mang 10 con
trd dén kiéu char.

D{r liéu ki€u con tré (ndng cao)



% CAu 20: Tim 10i sai trong doan I&nh sau
= int X[3][12];
= int *ptr[12];
" ptr = X;

< Cau 21: Viét chuong trinh khai bao mang hai
chiéu cé 12x12 phan ti kiéu char. Gan ky tu ‘X’
cho moi phan tu cua mang nay. SU' dung con tro
dén mang dé in gia tri cac phan ti mang Ién
man hinh & dang ludi.

D{r liéu ki€u con tré (ndng cao)



< Cau 22: Viét chuang trinh khai bao mang 10 con
trd dén kiéu float, nhan 10 s thuc tir ban phim,
sap xép lai va in ra man hinh day s da sap xép.

< Cau 23: Stra lai bai tap 22 dé ngudi str dung cé
thé Iua chon cach s3p xép theo th(r tu’ tang hay
giam dan.

D{r liéu ki€u con tré (ndng cao)



< Cau 24: Chuadng trinh cho phép ngudi dung
nhap cac dong van ban tu ban phim dén khi
nhap mot dong trong. Chuang trinh sé sap xép
cac dong theo th(r tu’ alphabet ri hién thi chiing
ra man hinh.

< Cau 25: S dung con trd ham dé viét cac ham
sap X€p sau
= Tang dan
= Giam dan
= Dudng giam roi am tang, cudi cung la s6 0

[ | .
e D{ liéu kiéu con tré (nang cao)
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'I I Cac thao tac trén khéi nhé I

Quan ly b6 nhé



Nhu cau chuyén doi kiéu

< Moi dGi tugng di liéu trong C déu cd kiéu xac
dinh
= Bién co kiéu char, int, float, double, ...
= Con tré tro dén kiéu char, int, float, double, ...
XU ly thé nao khi gdp mot biéu thirc vai nhiéu
kiéu khac nhau?
= C tu dong chuyén doi kiéu (ép kiéu).
= Ngudi str dung tu’ chuyén doi kiéu.

Quan ly b6 nhé



¥ Chuyén doi kiéu tu déng

< Su tang cap (kiéu dir liéu) trong biéu thirc
= Cac thanh phan cung kiéu
o K&t qua Ia kiéu chung
o int / int = int, float / float =» float
eVidu:2/4->0,2.0/4.0=> 0.5
= Cac thanh phan khac kiéu
o K&t qua la kiéu bao quat nhat
e char < int < long < float < double
o float / int =» float / float, ...
eVidu:2.0/4=>2.0/4.0=> 0.5
o Luu vy, chi chuyén ddi tam thdi (ndi bd).

Quan ly b6 nhé



¥ Chuyén doi kiéu tu dong

<»Phép gan <BT V€ trai> = <BT V€ phai>;

= BT @ vé phai ludn dugc tang cap (hay giam
cap) tam thai cho giong kiéu vai BT G V€ trai.
int 1;

float £ = 1.23;

i £; // =29 £ tam thoi thanh int

f oLy // =2 i tam thdi thanh float

= CO thé lam maét tinh chinh xac cla sd nguyén
khi chuyén sang s6 thuc = han ché!

int 1 = 3;
float £;
f = 13i; // =9 £ = 2.999995

Quan ly b6 nhé



o= Chuyén dGi tudng minh (ép kiéu)

%Y nghia
= Chd ddng chuyén ddi kiéu (tam thdi) nham
tranh nhirng két qua sai lam.
<+ CU phap

(<kiéu chuyén déi>)<biéu thuc>

Vi du
int x1 =1, x2 = 2;
float f1l = x1 / x2; // =9 £f1 =0.0
float £f2 = (float)xl / x2; // =2 £2 = 0.5
float £3 = (float)(x1 / x2); // = £3 = 0.0

Quan ly b6 nhé



¥ C&p phat bd nhd tinh va déng

<+ Cap phat tinh (static memory allocation)
= Khai bao bién, cau truc, mang, ...

= Bat budc phai biét trudc can bao nhi€u bd
nhd luu trr = ton bd nha, khong thay doi
dugc kich thudg, ...

< Cap phat dong (dynamic memory allocation)
= Can bao nhiéu cap phat bay nhiéu.
= CO thé giadi phong néu khdng can su dung.
= SU’ dung vung nhdé ngoai chucng trinh (ca bo
nhG ao virtual memory).

Quan ly b6 nhé



e C&u tric moét CT C trong bd nhd

<»Toan b0 tap tin chucng trinh sé dugc nap vao
bo nhd tai vung nhé con tréng, gom 4 phan:

Luu doi tugng cuc bd
Khi thuc hién ham

Vung nhd trong

Vung cap phat don
HEAP (RAM t?ﬁ'ngpvg bd nhégéo)
Doi tugng toan cuc Vung cap phat tinh
& tinh (kich thudc c6 dinh)
GOm cac lIénh va hang
(kich thudc co dinh)

Quan ly b6 nhé

Ma chuadng trinh




¥ Cap phat bd nhé dong

< Thuoc thu vien <stdlib.h> hoac <alloc.h>
= malloc
= calloc
= realloc
= free
¢ Trong C++
" NeEW
= delete

Quan ly b6 nhé



e C&p phat bd nhé dong

oid * . . (size t size)

Cap phat trong HEAP mot vung nhd
(bytes)
size_t thay cho unsigned (trong <stddef.h>)

gl ® Thanh cong: Con tré dén vung nhG mdi
iR dudc cap phat.
y ® That bai: NULL (khong du bo nhag).
int *p = (int *)malloc(10*sizeof(int));

if (p == NULL)
printf(*“Khong du bo nho!”);

Quan ly b6 nhé



e C&p phat bd nhé dong

d* | (size_t hum, size_t size)

Cap phat vung nhG gom phan tu trong
HEAP, moi phan tU kich thudc (bytes)

gl ® Thanh cong: Con tré dén vung nhG mdi
iR dudc cap phat.
y ® That bai: NULL (khong du bo nhag).

int *p — (Int *)Ca”oc(lo, SiZGOf(int));
printf("Khong du bo nho!”);

Quan ly b6 nhé



e C&p phat bd nhé dong

Cap phat lai vung nhd co kich thudc do
tro dén trong vung nhd HEAP.

block == NULL =» su dung malloc

size == 0 = sU dung free

gl ® Thanh cong: Con tré dén vung nhG mdi
iR dudc cap phat.
y ® That bai: NULL (khong du bo nhag).

int *p = (int *)malloc(10*sizeof(int));
p = (int *)realloc(p, 20*sizeof(int));
if (p == NULL)

printf("Khong du bo nho!”);

Quan ly b6 nhé



¥ C&p phat bé nhé dong

Giai phong vung nhd do tro dén, dugc
cap bdi cac ham malloc(), calloc(), realloc().
NEu pir la NULL thi khdng lam gi ca.

@ Khong co.

int *p = (int *)malloc(10*sizeof(int));
free(p);

Quan ly b6 nhé



e C&p phat bd nhé dong

<pointer_to_datatype> =  <datatypeslsize]

Cap phat vung nhd cd kich thuGc
sizeof( )* trong HEAP

gl ® Thanh cong: Con tré dén vung nhG mdi
iR dudc cap phat.
y ® That bai: NULL (khong du bo nhag).

int *al = (int *)malloc(sizeof(int));

int *a2 = new int;

int *p1 = (int *)malloc(10*sizeof(int));
int *p2 = new int[10];

Quan ly b6 nhé



¥ C&p phat bé nhé dong

_l<pointer to datatype:

Giai phong vung nhGé trong HEAP do
tro dén (dugc cap
phat bang new)

@ Khong co.

int *a = new int;
delete a;

int *p = new int[10];
delete []p;

Quan ly b6 nhé



¥ Cap phat bd nhé dong

“Luuy

= Khdng can kiém tra con tro c6 NULL hay kb
trudc khi free hoac delete.

= Cap phat bang malloc, calloc hay realloc thi
gidi phong bang free, cap phat bang new thi
gidi phong bang delete.

= Cap phat bang new thi giai phdng bang
delete, cdp phat mang bang new [] thi giai
phong bang delete [].

Quan ly b6 nhé



¥ Thao tac trén cac khéi nhd

< Thuoc thu vién <string.h>

= memset : gan gia tri cho tat ca cac byte nhdg
trong khoi.

= memcpy : sao chép khoi.

= memmove : di chuyén thong tin tur khdi nay
sang khoi khac.

Quan ly b6 nhé



¥ Thao tac trén cac khdi nhd

Gan (bytes) dau tién cua vung nhd
ma tro tGi bang gia tri ¢ (tir 0 dén 255)
Thudng dung cho vung nhd kiéu char con
vung nhd kiéu khac thudng dat gia tri zero.

A
iR ® Con tro
y

char buffer[] = “Hello world”;
printf("Trudc khi memset: %s\n”, buffer);
memset(buffer, **’, strlen(buffer));
printf("Sau khi memset: %s\n", buffer);

Quan ly b6 nhé



¥ Thao tac trén cac khdi nhd

Sao chép chinh xac byte tu khoi nhé
vao khoi nhé

Néu hai khoi nhé de Ién nhau, ham sé lam

viéc khong chinh xac.

A
iR ® Con trd
y

char src[] = "Mkxx**"

char dest[] = "0123456789";
memcpy(dest, src, 5);
memcpy(dest + 3, dest + 2, 5);

Quan ly b6 nhé



¥ Thao tac trén cac khdi nhd

Sao chép chinh xac byte tu khoi nhé

vao khoi nhg )
Néu hai khoi nhéd de |én nhau, ham van
thuc hién chinh xac.

A
iR ® Con trd
y

char src[] = "Mkxx**"

char dest[] = "0123456789";
memmove(dest, src, 5);
memmove(dest + 3, dest + 2, 5);

Quan ly b6 nhé



<+ Bai 1: Tai sao can phai giai phong khoi nhé dugc
cap phat dong?
=>» Khoi nhé khong tu’ giai phdng sau khi sur
dung nén sé lam giam toc do thuc hién chudng
trinh hoac tran bo nhé néu ti€p tuc cap phat

<+ Bai 2: Diéu gi xay ra n€u ta noi thém mot so ky
tu vao mot chudi (dugc cap phat dong trudc do)
ma khong cap phat lai bdo nhé cho no?
> N&u chudi du I8n dé chira thém thong tin thi
khong can cap phat lai. Ngudc lai phai cap phat
lai d& co thém vung nhd.

Quan ly b6 nhé



< Bai 3: Uu diém cua viéc sir dung cac ham thao
tac khdi nhé? Ta ¢ thé sir dung mot vong 13p
két hap vGi mot ciu 1énh gan dé khéi tao hay
sao chép cac byte nhd hay khong?
=> Viéc s dung cac ham thao tac khoi nhé nhu
memset, memcpy, memmove giup khdi tao hay
sao chép/di chuyén vung nhé nhanh han.
= Trong mot s trudng hdp chi co thé s dung
vong lap két hap vdi Iénh gan dé khdi tao néu
nhu cac byte nhd can khdi tao khac gia tri.

Quan ly b6 nhé



< Bai 4: Ta thudng dung phép ép kiéu trong
nhirng truéng hgp nao?
=>» Lay phan nguyéen cua so thuc hoac lay phan
thuc cua phép chia hai so6 nguyén, ...

#Bai 5: Gia s c kiéu char, i kiéu int, | ki€u long.
Hay xac dinh kiéu clia cac biéu thirc sau:
= (c+i+1)
= (i+'A)
= (i + 32.0)
= (100 + 1.0)

Quan ly b6 nhé



<+ Bai 6: Viéc cap phat dong nghia la gi?
= B0 nhd dudc cap phat dong la bo nhd dugc

cdp phat trong khi chay chuong trinh va c6 thé
thay doi do I6n vung nhd.

<»Bai 7: Cho biét su’ khac nhau gitra malloc va
calloc?

=>» malloc: cap phat b nhé cho mot doi tugnag.

=>» calloc: cap phat bo nhé cho mot nhom doi
tuong.

Quan ly b6 nhé



< Bai 8: Viét cau Iéﬁh str dung ham malloc dé cap
phat 1000 sb kiéu long.
=>» long *ptr;
= ptr = (long *)malloc(1000 * sizeof(long));
<»Bai 9: Giong bai 7 nhung dung calloc

->
->
->

ong *ptr;
otr = (long *)calloc(1000, sizeof(long));

otr = (long *)calloc(sizeof(long), 1000); !

Quan ly b6 nhé



<+ Bai 10: Cho biét su’ khac nhau giira memcpy va
memmove

= Ham memmove cho phép sao chép hai vung

nhG chong Ién nhau trong khi ham memcpy lam

viéc khong chinh xac trong truong hdp nay
<*Bai 11: Trinh bay 2 cach khai tao mang float

data[1000]; vdi gia tri O.

= C1: for (int i=0; i<1000; i++) data[i] = O;

= C2: memset(data, 0, 1000*sizeof(float));

Quan ly b6 nhé



% Bai 12 Kiém tra 10i

void func|()

{

int nl = 100, n2 = 3;

float ketqua = nl / n2;

printf("%d / %d = %$£f", nl, n2, ketqua);
}

< Bai 13: Kiém tra 10i

void main ()

{
void *p;
p = (float *)malloc(sizeof(float))
*p = 1.23;

}

Quan ly b6 nhé



< Bai 14: Viet ham cap phat mot vung nhd du
chlra n s6 nguyén vai n cho truGc va tra vé
dia chi vung nhé do.

<*Bai 15: Viet ham sao chép mang a, so lugng
phan tU' n cho trudc sang mang b cho truGc
(kich thudc I16n han hay bang n).

<»Bai 16: Viét ham tra vé ban sao cia mot mang
sO nguyén a, so lugng phan tr n cho trudc.

<»Bai 17: Viet ham tra vé mang dao cua mot mang
sO nguyén a, so lugng phan tr n cho trudc. Yéu
cau khong dugc thay doi ndi dung mang a.

Quan ly b6 nhé
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0 Cac hinh thire té chire dan-
@ Cac loai danh sach lién k-
ZERY rao i ren DLk don D

'I I Cac irng dung cua DSLK don I

Danh sach lién két



¥ CAac hinh thirc t6 chifc danh sach

< M@i lién hé gilra cac phan tir dudgc ngam hiéu

= MOi phén tir c6 mét chi s6 va ngam hiéu réng
X:,; N@am sau x;. Do doé cac phan tr phai nam
canh nhau trong bd nhd.

= S0 lugng phan tu co dinh. Khong co thao tac
thém va huy ma chi co thao tac dai cho.

= Truy xut ngau nhién dén tirng phan tor
nhanh chong.

= Phi bo nhé do khong biét truGce kich thude.

= Vi du: mang mot chiéu.

Danh sach lién két



¥ CAac hinh thirc t6 chifc danh sach

<*Moi lien hé gilra cac phan tu ro rang

= MOi phan tr ngoai thdng tin ban than con cd
thém lién két (dia chi) dén phan tur ke tiép.

= Cac phan tir khong can phai sap xép canh
nhau trong bd nhd.

= Viéc truy xuat dén mot phan tur nay doi hoi
phai thong qua mot phan tu khac.

= Tuy nhu cau, cac phan tu sé lién két theo
nhiéu cach khac nhau tao thanh danh sach
lien két dan, kep, vonag.

Danh sach lién két



¥ Danh sach lién két

<+ Nhan xet

= S& nut khdng cd dinh, thay déi tuy nhu cau
nén day la cau truc dong.

= Thich hgp thuc hién cac thao tac chen va huy
vi khong can phai ddi nut ma chi can sua cac
lien két cho phu hgp. Thai gian thuc hién
khong phu thudc vao s6 nut danh sach.

= Ton bo nhd chira con tro lién két pNext.

= Truy xuat tuan tu nén mat thai gian.

Danh sach lién két



¥ CAac loai danh sach lién két

typedef struct tagNode
{
Data Info;
struct tagNode *pNext;
} NODE;
typedef struct tagList
{
NODE *pHead;
NODE *pTail;
+ LIST;

Danh sach lién két



¥ CAac loai danh sach lién két

<»Danh sach lién két kép (Doubly Linked List)

d' typedef struct tagDNode \E]

pHead { pTail
Data Info;
struct tagDNode *pNext, *pPrev;
+ DNODE;
typedef struct tagDList

{

NODE *pHead;
NODE *pTail;
} DLIST;

Danh sach lién két



¥ CAac loai danh sach lién két

<»Danh sach lién két don vong (Circular Linked List)

d' typedef struct tagCNode \ﬂ

pHead { pTail
Data Info;
struct tagCNode *pNext;
}+ CNODE;
typedef struct tagCList

{

NODE *pHead;
NODE *pTail;
} CLIST;

Danh sach lién két



¥ CAac loai danh sach lién két

»Danh sach lién két kép vong (Circular Linked List)

BJ typedef struct tagCNode h

pHead { pTail
Data Info;
struct tagCNode *pNext, *pPrev;
}+ CNODE;
typedef struct tagCList

{

NODE *pHead;
NODE *pTail;
} CLIST;

Danh sach lién két



¥ Danh sach lién két don

»Khdi tao danh sach

-
kaaiI

< Kiém tra danh sach cé rong hay khong

-
pHead?
kaaiI

Danh sach lién két



¥ Danh sach lién két don

<*Tao mot nut mai

< Xac dinh con tro cua nut th i trong danh sach
= p = pHead
= p = p->pNext i lan trong khi p '= NULL roi
return lai con tro p hién tai
»Xac dinh vi tri cua nut p trong danh sach
= Tudng tu nhu' trén nhung tra lai vi tri

Danh sach lién két



¢ Danh sach lién két don

»Chen mot nut vao dau danh sach
= Danh sach réng pTail

Danh sach lién két



¢ Danh sach lién két don

<+ Thém mot nut vao cudi danh sach
= Danh sach réng pTail

Danh sach lién két



¥ Danh sach lién két don

<» Thém mot nut vao sau nut g
= g == NULL =» chen vao dau danh sach
= g !'= NULL

Danh sach lién két



¥ Danh sach lién két don

<» Thém mot nut vao trudc nut g
= g == NULL =» chen vao dau danh sach
= g != NULL = Tim nut p trudc q roi thém vao
sau nut p nay.

p Danh sach lién két



¢ Danh sach lién két don

<*Huy mot nut dau danh sach
= Danh sach rong = khong lam gi ca

= Danh sach khong rong (néu sau khi hdly ma
sHead = NULL thi pTail = NULL)

Danh sach lién két



¥ Danh sach lién két don

»HUy mot nut sau nut g
= q == NULL =» huy nut dau danh sach
“ g != NULL




¥ Danh sach lién két don

<*Huy mot nut cudi danh sach
= Tim nut cudi p (co p->pNext == NULL)
= Tim nut g truéc nut p (n€u co)
= Hay nut sau nut g
“*Huy mot nut co khoa k (Info = k)
= Tim nut p co khoa k va huy nut g trudc do.
= Huy nut sau nut g (néu co)

Danh sach lién két



¥ Danh sach lién két don

< Duyét danh sach
= Pém/Tim cac phan tuU cua danh sach thoa
diéu kién
= Huy toan bo danh sach

Danh sach lién két



= Ung dung ctia DSLK dan

»Stack (Ngan xép)
= Lam viéc theo ca ché LIFO (Last In First Out)

(Top) pHead [ 3

- ] pTail (Bottom)

Danh sach lién két



= Ung dung ctia DSLK dan

“*Queue (Hang doi)
= Lam viéc theo ca ché FIFO (First In First Out)

pHead (Front)

pTail (Rear)

Danh sach lién két
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Chudi ky tu



G chainen

“* Khai niém
= Kiéu char chi chira dwoc mot ky tu. Pé lvu
trl mot chudi (nhiéu ky tw) ta st dung mang
(mot chiéu) cac ky tw.
= Chudi ky tw két thuc bang ky tw \0’ (null)
= Do dai chudi = kich thwé'c mang — 1
Vi du

char hoten[30]; // Dai 29 ky tu
char ngaysinh[9]; // Dai 8 ky tu

Chudi ky tu



@i

“* Kh&i tao nhuv mang théng thudng

= PO dail cu thé
char S[lO] {\TI , \H, , \CI , \S, , \ 4 , \AI , \\0/ };
char s[10] “THCS A" ; // Tu déng thém ‘\0’

2 3 4 6 7 8 9

= Tw xac dinh do dai
char S[] {‘T’, \H/’ ‘C’, \SI \ r’ \AI’ \\0 }
char s]|[]

“THCS A”; // Tu déng thém ‘\0’

o o

2 3 4

Chudi ky tu



St dung ham printf v&i dac ta “%s”
char monhoc[50] = “Tin hoc co so A”;
printf (“%$s”, monhoc) ; // Khéng xubdng dong

Tin hoc co so A

St dung ham puts

char monhoc[50] = “Tin hoc co so A”;
puts (monhoc) ; // Tu déng xudéng dong
<~ printf (“%$s\n”, monhoc) ;

Tin hoc co so A

Chudi ky tu



> Nhap chuoi

St dung ham scanf v&i dac ta “%s”
= Chi nhan cac k;’{ tw tr ban phim dén kKhi gap
ky tw khoang trang hoac ky tw xuéng dong.
= Chuoi nhan dwoc khong bao gom ky tu
khoang trang va xudéng dong.

char monhoc[50];

printf (“Nhap mot chuoi: ”);

scanf (“%$s”, monhoc) ;

printf (“Chuoi nhan duoc la: %s”, monhoc)

Nhap mot chuoi: Tin hoc co so A

Chuoi nhan duoc la: Tin_

Chudi ky tu



> Nhap chuoi

“ St dung ham gets
* Nhan cac ky tw ti ban phim dén khi gap ky tw
Xxudng dong.
= Chudi nhén dwoc la nhitng gi ngudi ding
nhap (tre ky tw xudéng dong).

char monhoc[50];
printf (“Nhap mot chuoi: ”);

gets (monhoc) ;
printf (“"Chuoi nhan duoc la: %s”, monhoc);

Nhap mot chuoi: Tin hoc co so A

Chuoi nhan duoc la: Tin hoc co so A

Chudi ky tu



@ Mot s6 ham thao tac trén chuoi

** Thuoc thuw vién <string.h>
= strlen
= strcpy
= strdup
= striwr/strupr
= strrev
= strcmp/stricmp
= strcat
= strstr

Chudi ky tu



@ Ham tinh do dai chudi

Tinh dd dai chudi <.
size_t thay cho unsigned (trong <stddef.h>)
dung dé do cac dai lugng khdng dau.

char s[] = “Visual C++ 6.0";
int len = strlen(s); /] => 14

Chudi ky tu



< Ham sao chép chuoi

Sao chép chudi src sang chuoi , dirng
khi ky tu két thuc chudi "\0’ vua dudc chep.
| dest phai du I3n dé chlra src

M Con tro

char s[100];
s = “Visual C++ 6.0 // sai
strcpy(s, “Visual C++ 6.0"); // dung

Chudi ky tu



X Ham tao ban sao

har *- . ll|:(const char * )

Tao ban sao cla mot chudi = cho trudc.
Ham sé tu tao vung nhé dai strlen(s) + 1
(bytes) dé chlra chudi s. Phai tu hiy ving
nhd nay khi khong st dung nira.

® Thanh cong: tra vé con tro dén vung nhd
chla chudi ban sao.
@ That bai: tra vé NULL.

char *s;
s = strdup("Visual C++ 6.0");

Chudi ky tu



X Ham chuyén thanh chudi thudng

thanh 'a’, ‘B’ thanh *b’, ..., *Z' thanh ‘z’)

A
iR ® Con trd dén chudi -.
4

char s[] = “Visual C++ 6.0";
striwr(s);
puts(s); // visual c++ 6.0

Chuyén chudi = thanh chudi thudng (A’

Chudi ky tu



@< Ham chuyén thanh chuoi IN

Chuyén chudi < thanh chuoi IN (‘a’ thanh ‘A’
‘b’ thanh 'B’, ..., 'z’ thanh ‘Z")

® Con trdo dén chudi <.

char s[] = “Visual C++ 6.0";
strupr(s);
puts(s); // VISUAL C++ 6.0

Chudi ky tu



X Ham dao ngudc chudi

Dao ngugc thr ty' cac ky tu' trong chuoi
(tru ky tu’ két thuc chuoi).

A
R ® Con tro dén chudi két qua.
y

char s[] = “Visual C++ 6.0";
strrev(s);
puts(s); // 0.6 ++C lausiV

Chudi ky tu



¢ Ham so sanh hai chuoi

So sanh hai chudi =1 va =2 (phan biét hoa
thucng).

M <0néusl <s2
M==0néusl ==5s2
M >0néusl >s2

char s1[] = “visual C++ 6.0%;
char s2[] = “Visual C++ 6.0";
int kg = strcmp(sl, s2); // =>kg >0

Chudi ky tu



¢ Ham so sanh hai chuoi

So sanh hai chudi <1 va s2 (khéng phan biét
hoa thuong).

M <0néusl <s2
M==0néusl ==5s2
M >0néusl >s2

char s1[] = "“visual c++ 6.0";
char s2[] = “"VISUAL C++ 6.07;
int kq = stricmp(sl, s2);// => kq ==

Chudi ky tu



@< Ham ndi hai chuoi

NGi chudi src vao sau chudi dest.
I Chuoi dest phai du chlra két qua

A
- R ® Con trd dén chudi dudc noi.
y

char s1[100] = “Visual C++";

char s2[] = %6.0";

strcat(s1,™ ™); // => “Visual C++ "
strcat(sl, s2); // => “Visual C++ 6.0”

Chudi ky tu



@< Ham tim chudi trong chuoi

Tim vi tri xuat hién dau tién cua s~ trong

@ Thanh cong: tra vé con tro dén vi tri xuat
hién dau tién clta s~ trong
M That bai: tra vé null.
char s1[] = “Visual C++ 6.0";
char s2[] = "C++7
if (strstr(s1, s2) != null)
printf("Tim thay s2 trong s1...");

Chudi ky tu



o Bai tap

< Bai 1: Xem thém mot s6 ham khac nhu:
= atoi, atol, atof : d6i chudi thanh so.
= itoa, Itoa, ultoa: dbi s6 thanh chudi.
= strtok

< Bai 2: Viét ham nhan vao mét chudi va tra vé
chudi twong &ng (gitr nguyén chudi dau vao):
= Céac ky tw thanh ky tw thwdng (giong striwr).
= Céac ky tw thanh ky tw hoa (gidng strupr).
= Céc ky tw dau tién thanh ky tw hoa.
= Chuan héa chudi (x6a khodng trang thira).

Chudi ky tu




Vo Bai tap

< Bai 3: Viét ham nhan vao mét chudi s va tra vé
chudi twong wng sau khi x6a cac khoang trang.

< Bai 4: Viét ham nhan vao mét chudi s va dem
xem c6 bao nhiéu ttr trong chubi do.

< Bai 5: Viét ham nhan vao mét chudi s va xuat
céc t trén cac dong lién tiép.

< Bai 6: Viét ham tim t c6 chiéu dai Ién nhat va
xuat ra man hinh tir d6 va dé dai twong &ng.

< Bai 7: Viét ham trich ra n ky tw dau tién/cudi
cung/bat dau tai vj tri pos ctia chubi s cho trwde.

Chudi ky tu
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Khai niém kiéu cau trac (su-
@ Khai bao & truy xuét kiéu -

'l I Bai tap I

D{r liéu ki€u cdu tric



<+ Thong tin 1 SV

= MSSV : ki€u chuoi

= Tén SV : kiu chuoi

= NTNS : kiéu chudi

= Phai : kiéu ky tu’

= Diém Todan, Ly, Hda : kiéu s thuc
“*Yéu cau

= Luu théng tin n SV?

= Truyén thong tin n SV vao ham?

D{r liéu ki€u cdu tric



< Khai bdo cac bién dé Iuu trir 1 SV
= char mssv[7]; // *0012078"
= char hoten[30]; // "Nguyen Van A"
= char ntns[8]; /] "29/12/82"
= char phai; //'n’
= float toan, ly, hoa;// 8.5 9.0 10.0
<+ Truyén thong tin 1 SV cho ham
= void xuat(char *mssv, char *hoten,

char *ntns, char phai, float toan, float ly, float
hoa);

D{r liéu ki€u cdu tric



<+ Nhan xet
= Pat tén bién kho khan va kho quan ly
= Truyén tham s6 cho ham qua nhiéu
= Tim ki€ém, sap xép, sao chép, ... khd khan
= TOn nhiéu bd nhé

<Y tudng
= Gom nhifng thong tin cua cung 1 SV thanh
mot kiéu d liéu méi => Kiéu struct

D{r liéu ki€u cdu tric



v Khai bdo kiéu cau truc

< CU phap
struct <tén kiéu ciu truc>

{
<kiéu dit 1liéu> <tén thanh phéan 1>;

<kiéu di*r liéu> <tén thanh phéan n>;
};

Vi du
struct DIEM
{

int x;
int y;
}i

D{r liéu ki€u cdu tric



¥ Khai bdo bién cau truc

< CU phap tuong minh
struct <tén kiéu clu truc>

{
<kiéu dit 1liéu> <tén thanh phéan 1>;

<kiéu di*r liéu> <tén thanh phéan n>;
} <tén bién 1>, <tén bién 2>;

Vi du
struct DIEM
{

int x;
int y;
} dieml, diem2;

D{r liéu ki€u cdu tric



v Khai bao bién ciu truc

» CU phap khong tuong minh
struct <tén kiéu ciu trac>

{
<kiéu dit 1liéu> <tén thanh phéan 1>;

<kiéu di*r liéu> <tén thanh phéan n>;
}; ) ) ,
struct <tén kiéu cau trac> <tén bién>;
Vi du
struct DIEM
{

int x;
int y;
}; )
struct DIEM dieml, diem2;// C++ cbé thé bd struct

D{r liéu ki€u cdu tric



¢ S(r dung typedef

<»CU phap
typedef struct

{
<kiéu dit 1liéu> <tén thanh phéan 1>;

<kiéu di*r liéu> <tén thanh phéan n>;
} <tén kiéu cidu truc>;
<tén kiéu clu truc> <tén bién>;
Vi du
typedef struct
{
int x;
int y;
} DIEM;
struet DIEM dieml, diem2;

D{r liéu ki€u cdu tric



¥ Khdi tao cho bién cdu tric

«» CU phap tuéng minh
struct <tén kiéu clu truc>

{
<kiéu dit 1liéu> <tén thanh phéan 1>;

<kiéu di*r liéu> <tén thanh phéan n>;
} <tén bién> = {<gia tri 1>,..,<gia tri n>};

Vi du
struct DIEM
{

int x;
int y;
} dieml = {2912, 1706}, diem2;

D{r liéu ki€u cdu tric



¢ Truy xudt dif liéu kiéu ciu truc

< Pac diém
= Khong thé truy xuét truc ti€p

= Thong qua toan tu thanh phan cau truc . hay
con goi la toan tur cham (dot operation)

<tén bién clu truc>.<tén thanh phan>

Vi du

struct DIEM
{

int x;
int y;
} dieml;
printf(“x = %d, y = %d”, dieml.x, dieml.y);

D{r liéu ki€u cdu tric



¥ Gan dir liéu ki€u ciu tric

% CO 2 cach

<bién ciu tric dich> =

<bién cdu trtc dich>.<tén thanh phan> = <gia tri>;

Vi du

struct DIEM
{
int x, y;
} dieml = {2912, 1706},

diem2 = dieml;
diem2.x = dieml.x;
diem2.y = dieml.y * 2;

diem?2;

<bién cdu tric ngudén>;

D{r liéu ki€u cdu tric



o Cau tric phuec tap

» Thanh phan cua cau truc la cau truc khac

struct DIEM
{

int x;
int y;
ki

struct HINHCHUNHAT
{
struct DIEM traitren;
struct DIEM phaiduoi;
} henl;

hcnl.traitren.x 2912;
hcnl.traitren.y = 1706;

D{r liéu ki€u cdu tric



o Cau tric phuec tap

» Thanh phan cua cau truc la mang
struct SINHVIEN
{
char hoten[30];

float toan, 1y, hoa;
} svl;

strcpy (svl.hoten, “Nguyen Van A”);
svl.toan = 10;

svl.ly = 6.5;
svl.hoa = 9;

D{r liéu ki€u cdu tric



o Cau tric phuec tap

«» Cau truc dé quy (tu tro)
struct PERSON

{
char hoten[30];

struct PERSON *father, *mother;
};

struct NODE
{

int value;
struct NODE *pNext;
};

D{r liéu ki€u cdu tric



o Cau tric phuec tap

<+ Thanh phan cua cau truc cé kich thudc theo bit
struct bit fields
{
int bit 0 : 1;
int bit 1 to 4 : 4;
int bit 5 : 1;
int bit 6 to 15 : 10;
};

1514131211109 8 7 6 5 4 3 2 1 0

dlssssssssssssss
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L)

Vi du

struct A
{
int a;
double b;
};
sizeof (A) = ?°?7?
struct Bl
{
int a;
int b;
double c;
};
sizeof (Bl1l) = ?°?7?

struct B2

{
int a;
double c;
int b;

};

sizeof (B2) = ?°?°?

D{r liéu ki€u cdu tric



o= Chi thi #pragma pack

< Chi thi #pragma pack (n)
“n=1,2,4,8, 16 (byte)
= Bién I6n nhat cua cac thanh phan trong struct
e BCn macdinhla 1
e VC++ n mac dinh la 8
e Project settings > Compile Option C/C++ - Code
Generation - Structure Alignment

= Canh bién cho 1 cau truc

#pragma pack (push, 1)
struct MYSTRUCT { .. };

#pragma pack (pop)

D{r liéu ki€u cdu tric



4 #pragma pack

Vi du: khong co #pragma pack (1)

struct A {

oo s [
'

int c;

};

struct B {
int b;
double a;

int c;

Cj C

Cj C

};
struct C {
int b;

L o b] b] bl b
int c;
double a; EEEE

} D{r liéu kiéu cu truc



¥ Cac luu y vé cau trac

“Luuy
= Kiéu cau trdc dudc dinh nghia dé lam khudn
dang con bién cau trdc dudc khai bdo dé sur
dung khudn dang da dinh nghia.
= Trong C++, c6 thé bd tur khda struct khi khai
nao bién (hoac s’ dung typedef)
= Khi nhap cac bién kiéu s6 thuc trong cu tric
phai nhap thdng qua mot bién trung gian.

struct DIEM { float x, y;} dil;
float temp; scanf (“%f”, &temp); dl.x = temp;

D{r liéu ki€u cdu tric



¥ Mang ciu truc

»Mang cau truc
= Tuong tu nhu mang vdi kiéu di liéu co sé
(char, int, float, ...)

struct DIEM
{

int x;
int y;
}i

DIEM mangl[20];
DIEM mang2[10] = {{3, 2}, {4, 4}, {2, 7}};

D{r liéu ki€u cdu tric



@ Truyén cdu tric cho ham

< Truyén cau truc cho ham

= Gidng nhu truyén kiéu dif liéu co sd
e Tham tri (khdng thay doi sau khi két thiic ham)
e Tham chiéu
e Con tro

= Vidu

struct DIEM { int x, y, };

void xuatl(int x, int y) { .. }’,

void xuat2 (DIEM diem) { .. };

void xuat3 (DIEM &diem) { .. }
void xuat4 (DIEM *diem) { .. }
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= Hgp nhat - union

< Khai niém
= bugc khai bao va su’ dung nhu' cau truc
= Cac thanh phan cua union c6 chung dia chi
dau (nam chong Ién nhau trong b6 nhad)
< Khai bao

union <tén kiéu union>
{
<kiéu di liéu> <tén thanh phan 1>;

<kiéu di*¥ liéu> <tén thanh phan 2>;
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v X So sanh struct va union

Vi du
struct MYSTRUCT union MYUNION
{ {
char c; char c
int n; int n
} s } u
s.c=1; s.n = 2 u.c =1; u.n = 2
O 1 2 3 ... ... ..
( I
G
(CTT T T
: N |

___________________
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L)

¢ struct trong union

union date tag
{
char full date[9];
struct
{
char month[2];
char break valuel;
char day|[2];
char break value2;
char year[2];
} part date_ tag;
} date = {“29/12/82"};
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L)

¢ union trong struct

struct generic_tag

{

char type;

union

{
char c;
int 1i;
float £;

} share tag;
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<*Phan so
= Khai béo kiéu dir liéu phan s6 (PHANSO)
= Nhap/Xuat phan so
= Rut gon phan so
= Tinh tdng, hiéu, tich, thueng hai phan sd
= Kiém tra phan sd tdi gian
= Quy dong hai phan so
= Kiém tra phan s6 am hay ducong
= So sanh hai phan s6
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< Dan thuc
= Khai bdo kiéu dir liéu don thirc (DONTHUC)
= Nhap/Xuat dan thuc
= Tinh tich, thudng hai don thuc
= Tinh dao ham cap 1 cua don thudc
= Tinh dao ham cap k cua dan thuc
= Tinh gia tri don thic tai x = x,

D{r liéu ki€u cdu tric



< Pa thuc
= Khai bao kiéu dif liéu da thirc (DATHUC)
= Nhap/Xuat da thic
= Tinh tdng, hiéu, tich hai da thirc
= Tinh dao ham cap 1 cua da thuc
= Tinh dao ham cap k cua da thuc
= Tinh gia tri don thic tai x = x,

D{r liéu ki€u cdu tric



< Diém trong mat phang Oxy
= Khai bao kiéu dir liéu diém (DIEM)
= Nhap/Xuét toa do diém
= Tinh khoang cach gilra hai diém
= Tim diém ddi x(r'ng qua gdc toa dd/truc Ox/Oy
= Kiém tra diém thudc phan tu nao?
< Tam giac
= Khai bao kiéu di liéu tam giac (TAMGIAC)
= Nhap/Xuat tam giac
= Tinh chu vi, dién tich tam giac

D{r liéu ki€u cdu tric



<+ Ngay
= Khai bao kiéu dir liéu ngay (NGAY)
= Nhap/Xuat ngay (ngay, thang, nam)
= Kiém tra nam nhuan
= Tinh s0 thU tu’ ngay trong nam
= Tinh s6 th tu ngay ké tur ngay 1/1/1
= Tim ngay trucc do, sau do k ngay
= Tinh khoang cach gilra hai ngay
= So sanh hai ngay

D{r liéu ki€u cdu tric



<»Mang phan so
= Nhap/Xuat n phan s6
= Rut gon moi phan s6
= bém so lugng phan s6 am/ducng trong mang
= Tim phan s6 dudng dau tién trong mang
= Tim phan s6 nho nhat/IGn nhat trong mang
= Sap Xxép mang tang dan/gidam dan

D{r liéu ki€u cdu tric



< Mang diém
= Nhap/Xuat n diém
= DEm sb lugng diém co hoanh dd ducng
= DEm sb lugng diém khdng trung véi cac diém
khac trong mang
= Tim diém ¢4 hoanh dd I6n nhat/nho nhat
= Tim diém gan gdc toa do nhat

D{r liéu ki€u cdu tric



Trudng Dai hoc Khoa hoc Tu' nhién
Khoa Cong nghé thong tin
@ BO mon Tin hoc cg sd

NHAP MON LAP TRINH

Dang Binh Phuadng
dbphuong@fit.hcmus.edu.vn

CAC KY THUAT
THAO TAC TREN BIT




TN cictointiioge
TN cictoinuraicntit
O cicimgauns D

'l I Bai tap I

Cac ky thuat thao tac trén bit



o= Dan vi do théng tin

< Hai trang thai tat-0 va maé-1 (nhi phan).
<Ky so nhi phan (Binary Digit) — bit

< bit - Ban vi chira thong tin nho nhat.
»Cac daon vi do thong tin I6n hon:

Tén goi Ky hiéu Gia tri

Byte B 8 bit

KiloByte KB 210 B = 1024 Byte
MegaByte MB 210 KB = 220 Byte
GigaByte GB 210 MB = 230 Byte
TeraByte TB 210 GB = 240 Byte

PentaByte PB 210 TB = 2°0 Byte

Cac ky thuat thao tac trén bit
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Biéu dién thong tin trong MTDT

< Dac diém
= Pugc luu trong cac thanh ghi hoac trong cac 6

nhG. Thanh ghi hoac 6 nhé cd kich thudc 1
byte (8 bit) hoac 1 word (16 bit).
= Biéu dién s6 nguyén khdng dau, s6 nguyén cé
dau, so thuc va ky tu.
“+Hai loai bit dac biét
= msb (most significant bit): bit nang nhat (bit n)
= [sb (least significant bit): bit nhe nhat (bit 0)

Cac ky thuat thao tac trén bit



Bi€u dién s6 nguyén khdng dau

< Dac diém
= Bi€u dién cac dai luang ludn ducng.
= Vi du: chiéu cao, can nang, ma ASCII...
= T4t ca bit dugc st dung dé bi€u dién gia tri.

= SO0 nguyén khong dau 1 byte I6n nhat la
1111 1111, = 28 — 1 = 255,,,.

= SO nguyén khong dau 1 word IGn nhat la
111111111111 1111, = 216—-1 = 65535,,.

= TUy nhu cau co thé str dung sd 2, 3... word.
= |[sb = 1 thi sO do la soO do la so le.

Cac ky thuat thao tac trén bit



Bi€u dién s6 nguyén cd dau

< Dac diém
= Luu cac so0 dudng hoac am.
= Bit msb dung dé biéu dién dau
e msb = 0 biéu dién s6 duong. VD: 0101 0011
e msb = 1 biéu dién s6 4m. VD: 1101 0011

* Trong may tinh, s6 &m dudc biéu dién & dang
sO bu 2.

Cac ky thuat thao tac trén bit



S6 bu 1 va so bu 2

565 (byte) |oJojofjofofijo]1
sébutcia5 Jifil1fzl2)of1]o)

+ 1

sébu2cias fifif1f1f1fof1]1]
+s65 Jojojojofofifo]:
kétqua|1jofoJoJofofofofo.

Cac ky thuat thao tac trén bit




Bi€u dién s6 nguyén cd dau

<+ Nhan xet
= SO bu 2 cua x cdng vdi x la mot day toan bit 0
(khong tinh bit 1 cao nhat do vugt qua pham
vi luu trir). Do do so bu 2 cua x chinh la gia
tri am cua x hay — x.
= DOi s6 thap phan am =5 sang nhi phan?
= Pdi 5 sang nhi phén roi 18y s6 bu 2 cua nd.
= Thuc hién phép toan a — b?
= a-b =a+ (-b) => Cong véi s6 bu 2 cua b.

Cac ky thuat thao tac trén bit



e Tinh gid tri c6 ddu va khéng dau

< Tinh gia tri khdng dau va c6 dau cua 1 s6?
= Vi du so0 word (16 bit): 1100 1100 1111 0000
= SO nguyén khong dau ?
e T4t ca 16 bit luu gia tri.
=> gia tri la 52464.
= SO nguyén co dau ?
e Bit msb = 1 do do so nay la s am.
=> d0 I6n la gia tri cua sb bu 2.
eSO bu2=00110011 0001 0000 = 13072.
=> gia tri la —13072.

Cac ky thuat thao tac trén bit



e Tinh gid tri c6 ddu va khéng dau

<*Bang gia tri so khong dau/co dau (byte & word)

=0

msb

msb = 1

A

> €

HEX Khong dau Co dau HEX Khong dau Co dau

00 0 0 0000 0 0
01 1 1 0001 1 1
02 > > 0002 ) 5
7E 126 126 JFFE 32766 32766
7F 127 127 JFFF 32767 32767
80 128 ~128 8000 32768  —32768
81 129 _127 8001 32769  —32767
FE 254 -2 FEFE 65534 -2
FF 255 -1 FFFF 65535 -1

Cac ky thuat thao tac trén bit



e Tinh gid tri c6 ddu va khéng dau

<+ Nhan xet
= msb=0 =» gia tri c6 dau bang gia tri khong dau.
= msb=1 => thi gia tri cd6 ddu bang gia tri khong
dau tru 28=256 (byte) hay 216=65536 (word).
< Tinh gia tri khong dau va c6 dau cua 1 so?
= Vi du s& word (16 bit): 1100 1100 1111 0000
= Gia tri khong dau la 52464.
= Gia tri co dau: vi bit msb = 1 nén gia tri co dau
bang 52464 — 65536 = —13072.

Cac ky thuat thao tac trén bit



Cac toan tur trén bit

< Toan tu & (and)

& 0 1
0 0 0
1 0 1

Vi du

intx =2912,y=1706,z=x&Yy;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

nlCCCECBANEBICEED

lofofof ofof 11 JoJ:fof 1 Jof 1fof 1] 0
Lololofofofof 1 joJofof 1 Jofofofofo

Cac ky thuat thao tac trén bit
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Cac toan tur trén bit

< Toan tu | (or)

| 0 1
0 0 1
1 1 1

Vi du

intx =2912,y=1706,z=x|vy;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

—jododododifol i Jop i g o dopoofo
oJoJoJoJof 1f:joJifof:jofijofifo

Cac ky thuat thao tac trén bit



Cac toan tur trén bit

< Toan tu ~ (xor)

A 0 1
0 0 1
1 1 0

Vi du

intx = 2912,y =1706,z=x"Yy;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

—yepopofol i fodits fodi fijofodofodo
ofofofofoJ: JiJoJiJoJifof 1]of 1o

353 of of of of 1f sfof 1 Jsf 1fofof 1fof 10
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¥ Cac todn tur trén bit

< Toan tU ~ (not)

Vi du

= ntx = 2912, z = ~X;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

~JoJojofof ifof:f:Jof 1] ifofofofof o

ffipafofsfojofifofof ifafsfeft
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¥ Cac todn tur trén bit

< Toan tir << n (shift left)

= Dich cac bit sang trai n vi tri.

= Cac bit vugt qua pham vi luu trir s€ mat.
= Tu dong thém bit 0 vao cudi day bit.
% Vi du

“intx =2912,z=Xx<< 2;

15 14 13 12 11 10 9 8

EEEEEIEI.EIIEEEEG

Cac ky thuat thao tac trén bit



¥ Cac todn tur trén bit

< Toan t >> n (shift right)
= Dich cac bit sang phai n vi tri.
= Cac bit vugt qua pham vi luu trir s€ mat. —
= Gilr lai bit nang nhat (msb) < dau cua so
Vi du

=ntx=2912,z=Xx>> 2;

15 14 13 12 11 10 9 8

y AnNal
A
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¥ CAc todn tu trén bit

“Luuy
= Khong dudc nham lan cac cac toan tur trén bit
(&, |, ~) vGi cac toan tor két hop (&&, ||, 1)
= Cac toan tUr gop: &= |= M= <<= >>=
= May tinh lam viéc trén bit nén cac thao tac
trén hé nhi phan sé nhanh hon rat nhiéu so
vGi hé khac.

= Phai ludn nhé do dai cua day bit dang lam
viéc (8bit, 16bit, 32bit, 64bit, ...)

Cac ky thuat thao tac trén bit



= Ung dung trén s6 nguyén

+Ung dung cla cac toan tor &, |, »~, ~

&a C. L3y gia tri cua bit th(r i cla bién n (getbit)
&2 0. Gan gia tri 0 cho bién n (setzero)

Ung dung clia cac toan tur dich bit << va >>
han n véi 21 (mul2pow)

nia n vai 2! (div2pow)

Cac ky thuat thao tac trén bit



Bat bit th( i cua bién n

15 14 13 12 11 10 9 8 7 6 5 4¥3 2 1 O

void onbit(int &n, int i)
{

}

n=n|(0xl1<<i);

Cac ky thuat thao tac trén bit



Tat bit th(' i clia bién n

15 14 13 12 11 10 9 8 7 6 5 4¥3 2 1 O

void offbit(int &n, int i)
{

}

n= n&(~0x1<<i)),

Cac ky thuat thao tac trén bit



Lay gia tri bit thd' i cia bién n

=9
!

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

fooooaoBIcaRCan.
CEECGEDRIEEEREAE

int getbit(int n, int i)
{

}

return (n >> i) & 0x1;

Cac ky thuat thao tac trén bit



Gan gia tri 0 cho bién n

15 14 13 12 11 10 9 8 7 6 5 4¥3 2 1 O

Nl N, n

10
N Nn{d Noll Ns In-1 n-1 n=I n.l n=§ n-f N, n
10 9 8 7 6 5 4 3 2 1 0

void setzero(int &n)

{
¥

nN=n~"n;

Cac ky thuat thao tac trén bit



G v

< Dac diém toan tir <<
= n=3(n2) vdij e [0, k] (k la chi sO bit msb)
= Dich trai i bit = s0 miu moi ky so tang thém |
=D n<<i=Z(n2*Y) =2%(n2) = 2In
= Vay, dich trai i bit <> nhan vgi 2

int mul2powi(int n, int i)

{
¥

return n << i;

Cac ky thuat thao tac trén bit



G chonviz

< Dac diém toan to >>
= n=3(n2) vdij e [0, k] (k la chi sO bit msb)
= Dich phai i bit = s6 mi mdi ky s6 giam di i
=D n<<i=3Zn2T) =273(n2) =2"n=n/2
= Vay, dich phai i bit & chia cho 2

int div2powi(int n, int i)

{
¥

return n >> i;

Cac ky thuat thao tac trén bit



< Bai 1: Viét ham thuc hién cac thao tac trén bit.

< Bai 2: Viét bitcount dém so6 lugng bit 1 cia mot
sO nguyén duang n.

< Bai 3: Cho mang a gdm n s6 nguyén khac nhau.
Viét ham liét ké cac td hop 1, 2, ..., n phan tu
cua sO nguyén do (khong can theo thu tu)
Vidu, n =3, mang a =1, 2, 3}
>{1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}

< Bai 4: Gidng bai 3 nhung chi liét ké cac td hap k
phantlr (1 £k <n)

Cac ky thuat thao tac trén bit



< Bai 5: Viet ham RotatelLeft(n, i) thuc hién thao
tac “xoay” cac bit cua n (ko dau) sang trai i vi tri
va cac bit bi mat sé dugc dua vao cuodi day bit.
Vi du:
= intn =291282; n = RotateLeft(n 2);

15 14 13 12 11 10 9 8

EIIIEEE.IIEEEEIG

<+ Bai 6: Tuong tu bai 2 nhung viét ham
RotateRight(n, i) d€ xoay bit sang phai.

Cac ky thuat thao tac trén bit
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0 Cac tham sé ctia ham mair-

Ham c6 déi s6 mac dinh -

'I I Ham néi tuyén (inline) I

Ham nang cao (phan 1)



Cac doi sO cua chuang trinh

»Cac doi sO cua chuadng trinh

= Ham main la ham nén cling c6 tham so.

= Chudng trinh tu dong thuc hién ham main ma
khong can I0i goi ham.
=>» Lam sao truyén doi so?
=>» Khi thutc thi tap tin chuong trinh (.exe), ta
truyén kem doi s6. Tat nhién, ham main ciing
phai dinh nghia cac tham s6 dé cé thé nhan
cac doi sO nay.

Ham nang cao (phan 1)



v Cac tham sO clia ham main

¢ Cac tham sO cua ham main

void main(int argc, char *argv[])

{

}

= Trong do

e argc la sb lugng doi so (tinh ludn tén tap tin
chucng trinh)

e argv la mang chlra cdc déi sd (dang chudi)

Ham nang cao (phan 1)



v Cac tham sO clia ham main

Vi du
= Viét chudng trinh co tén Cong, nhan 2 doi so
X va y va xuat ra gia tri x +v.

argv = {"Cong.EXE”, “2912", “1706"}:

argc = 3

Ham nang cao (phan 1)



v C3c tham sO cua ham main

Vi du
= Viét chuong trinh co tén Cong, nhan 2 doi so
X va y va xuat ra gia tri x + .
#include <stdio.h>
#include <stdlib.h> // atoi
void main (int argc, char *argv[]) {
if (argc == 3) {
int x = atoi(argv[1l])
int y = atoi(argv([2]);
printf (“%d + %d = %d”, x, y, x+y);
}

else
printf (“Sai! VD: Cong 2912 1706") ;

Ham nang cao (phan 1)



v Cac tham sO clia ham main

Vi du
= Viét chudng trinh co tén test nhan dir liéu tu
tap tin input.txt, x' ly va xuat két qua ra tap
tin output.txt.

argv = {"test”, “input.txt”, “output.txt”};

argc = 3

Ham nang cao (phan 1)



v C3c tham sO cua ham main

Vi du
= Viét chudng trinh co tén test nhan dir liéu tu
tap tin input.txt, x' ly va xuat két qua ra tap
tin output.txt.

#include <stdio.h>
void main (int argc, char *argv[]) {
if (argc == 3) {
// Nhdp di& liéu tu tdp tin argv[1l]
// Xt ly
// Xudt két qua ra tap tin argv[2]
}
else
printf (“"Sai! VD: test in.txt out.txt”);

Ham nang cao (phan 1)



Ham co doi sO mac dinh

Vi du
= Viét ham Tong dé tinh tong 4 s6 x, v, z, t

int Tong(int x, int y, int z, int t)

{
return x + y + z + t;

}
= Tinh tong 4 s6 2912, 1706, 1506, 1904
Tong(2912, 1706, 1506, 1904);

= Néu chi mudn tinh tong 2 s6 2912, 1706
Tong(2912, 1706,0,0); //z=0,t=0

Ham nang cao (phan 1)



Ham co db6i sO mac dinh

< Khai niém
= Ham co do6i s6 mac dinh la ham cd mot hay
nhiéu tham so hinh thdc dudc gan gia tri.
= Tham sO nay nhan gia tri mac dinh d6 néu
khong co doi so truyén vao cho tham so do.
= Phai dudc don vé tan cung bén phai.
Vi du

int Tong(int x, int y, int z = 0, int t = 0)
{

return x + y + z + t;
}

Ham nang cao (phan 1)



Ham co doi sO mac dinh

“Luuy
= Muon truyén doi s6 khac thay cho doi sO mac

dinh, phai truyén doi so thay cho cac doi so
mac dinh truGc no.

int Tong(int X, inty =0, int z = 0);

o

Tong(1, 5);

Tong(1, 0, 5);

Ham nang cao (phan 1)



Ham co db6i sO mac dinh

Vi du
= In thong tin SV trong I6p gom: ho tén, phai,
I6p, nam sinh

void XuatThongTin (char *hoten, char phai = 0,
char *lop = “THO7”, int namsinh = 1989)
{
puts (hoten) ;
printf (phai == 0? “Nam\n” : “Nu\n”);
puts (lop) ;
printf (“%d”, namsinh) ;

Ham nang cao (phan 1)



Ham co db6i sO mac dinh

Vi du
= In thong tin SV trong I6p gom: ho tén, phai,
I6p, nam sinh

void main ()

{
XuatThongTin (“Nguyen Van A”) ;
XuatThongTin (“Tran Thi B”, 1);
XuatThongTin (“Hoang Van C”, 0, “THOO0") ;
XuatThongTin(“Le D”, 1, “THO7”, 1988);

Ham nang cao (phan 1)



Ham co db6i sO mac dinh

<+ Nhan xet

= X = a thudng xuyén xay ra thi nén chuyén x
thanh tham so c6 doi s6 mac dinh la a.
Vi du, hau hét phai = 0 (nam), lop = “TH07"
va namsinh = 1989,

= X =avay = b thudng xuyén xay ra nhung
y = b thuong xuyén han thi nén dat tham so
mac dinh x trudc y.

Vi du, lop = “THO07"” xay ra nhiéu han
phai = 0 nén dat lop sau phai.

Ham nang cao (phan 1)



o= Chi thij tién x ly #define

< Dinh nghia hang ky hiéu
= Chi thi #define <name> <value>
= Moi chd xuét hién <name> trong chuang
trinh ngudn dugc thay thé bang <value> dé
tao ra chuong trinh tién xu' ly.
= Vidu
e #define MAX 1000

o #define PI 3.14
e #define message “Hello World\n"

Ham nang cao (phan 1)



o= Chi thij tién x ly #define

< Dinh nghia cac macro (Iénh gop - Iénh tat)
= #define <name>(<param-list>) <expression>

= Moi cho xuét hién clia <name> vdi lugng tham
sO dua vao phu hgp sé dugc thay thé boi
<expression> (tham s6 dugc thay thé tucng
ng)
= Vi du
e #define showmsg(msg) printf(msg)
e =>showmsg( ' Hello™); < printf(“Hello");

Ham nang cao (phan 1)



Ham noi tuyén (inline)

Vi du

= Xéet 2 cach sau
#define PI 3.14159
float addPi (float s)
{

return s + PI;

}
void main ()
{
float s = 0;
for (int i = 1; i<=100000; i++)
s = s + PI; // Cach 1 (0.7s)
s = addPi (s) ; // Cach 2 (1.4s)

Ham nang cao (phan 1)



Ham noi tuyén (inline)

<+ Nhan xet
= Sr dung ham gilip chuong trinh dé hi€u nhung
lai ton chi phi cho IGi goi ham.

<+ Khac p
= SU C

uC
ung ham noi tuyén (inline) bang cach thém

tur k
=>1n

< Khai ni
= 5a0

noa inline truGc prototype cua ham.

line float addPi(float s) {return s + PI;}
ém

chép than ham dén bat c nao nao ham

dudc goi = két qua giong hét cach 1.

Ham nang cao (phan 1)



Ham noi tuyén (inline)

“Luuy

= Giam thdi gian thuc hién ham (goi va két thuc).

= Giam khong gian bo nhd do cac ham con chi€ém
dung khi ham dugc goi.

= Khong cho phép cac ham noi tuyén de quy.

= Phan I16n khong cho phep thuc hién noi tuyén
cac ham st dung vong lap while.

= Chi inline cac ham nho, inline cac ham I6n sé gay
phan tac dung (bo nhé cho ham inline chiém gitr
s€ lau giai phong han).

Ham nang cao (phan 1)



Ham tra vé tham chiéu

Vi du
= Ham chi tra vé gia tri. Vi du, x = f();
= Vay, g() = x hgp 1€ hay khong?
= =» Hdp lé khi g(x) tra vé tham chi€u dén mot
bién (C++)
< CU phap

<kiéu tra vé> &<tén ham> ([<ds tham sé>])
{

return <bién>:

}

Ham nang cao (phan 1)



Ham tra vé tham chiéu

Vi du
#include <stdio.h>
int x;

int &getx()
{

return x;

}

void main ()

{
getx() =5; // ® x =5
}

Ham nang cao (phan 1)



Ham tra vé tham chiéu

% Ung dung
= Chi s6 cia mang trong C/C++ bat tir 0
=>Khong quen thuoc lam.
= Viét ham dé khi mudn truy cap dén phan tu
th(r' i cua mang a ta st dung V(i) thay vi a[i-1]

int a[100];
int &V (int 1i)
{

return a[i-1];

}

9(1) = 2912; // & a[0] = 2912;

Ham nang cao (phan 1)



Ham tra vé tham chiéu

% Chi y

= Trong trudng hgp sau, bién x phai la bién
toan cuc = khéng nén su dung!

int x; // bién toan cuc

int &getx()
{

return x;

}

void main ()

{
getx () = 2912;
}

Ham nang cao (phan 1)



Ham tra vé tham chiéu

*Chuy

= Néu khong muon st dung bién toan cuc, phai
truyén x ¢ dang tham chiéu.

int &getx(int x) { // SAI'! x 1la tham tri = ban sao
return x;

}

int &getx () {

int x; // SAI! x la bién cuc bé
return x;

}

int &getx(int &x) { // DPUNG! x la tham chiéu
return x;

} Ham nang cao (phan 1)



Ham tra vé tham chiéu

VI du
#include <stdio.h>

int &V (int a[], int i)
{

return al[i-1];

}

void main ()
{
int a[l100];
for (int 1 = 1; 1
V(a, i) = 0;

<= 100; i++)
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< Bai 1: Viét chuong trinh co tén TinhToan sao
cho khi go: TinhToan 2912 — 1706 sé xuat ra
man hinh 1206 (c6 thé thay bang +, *, /)

< Bai 2: Viét chudng trinh quan ly thong tin sinh
vién (st dung ham co doi s6 mac dinh), bao
gom nhap, sap x€p tang dan theo tén va xuat
danh sach sinh vién.

< Bai 3: Chuyén cac ham nhd ham ndi tuyén.

< Bai 4: Nhap mang, sap xép mang tang dan va
xuat mang su dung ham tra vé tham chiéu.
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@@ romss

Khai bao

<kiéu tra vé> <tén ham> (<dsts biét trudc>, ..)
{

}

%Y nghia
= Ham co s0 lugng tham s khong biet trudc va
thudng cung kiéu (khong dudc la char,
unsigned char, float).
= Phai co it nhat 1 tham so biét trudc.

= Tham s0 ... dat & cudi cung.
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L)

Vi du
void XuatTongl (char *msg, int n, ..)

{
// Cac lénh & day
}

void XuatTong2 (char *msg, ..)

{
// Cac lénh & day

}

int Tong(int a, ..)

{
// Cac lénh & day

}
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o= Truy xudt danh sach tham s& ...

S dung kiéu va cac macro sau (stdarg.h)

= va_list : kiéu di liéu ch(ra cac tham s6 cd
trong ...

= va_start(va_list ap, lastfix) : macro thiét lap
ap chi dén tham s6 dau tién trong ... vGi
lastfix la tén tham s6 co dinh cudi cung.

= type va_arg(va_list ap, type) : macro tra ve
tham so co kiéu type tieép theo.

= va_end(va_list ap) : macro giup cho ham tra
V€ gia tri mot cach “binh thuéng”.
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L)

Vi du

#include <stdarg.h>
void XuatTongl (char *msg, int n, ..)

{

va list ap;

va start(ap, n); // ts cbé dinh cudi cung

int value, s = 0;
for (int i=0; i<n; i++)
{

value = va_arg(ap, int)
s = s + value;

}

va_end(ap) ;

printf (“%s %d”, msg, s);

°
14
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L)

Vi du

#include <stdarg.h>
void XuatTong2 (char *msg, ..)

{
va list ap;
va start(ap, msg); // ts cd dinh cudi

int value, s = 0;
while ((value = va arg(ap, int)) != 0)
{

s = s + value;

}
va_end(ap) ;
printf (“%s %d”, msg, s);
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L)

Vi du

#include <stdarg.h>
int Tong(int a, ..)
{
va list ap;
va start(ap, n); // ts cbé dinh cudi cung

int value, s = a;
while ((value = va arg(ap, int)) != 0)
{

s = s + value;

}
va_end(ap) ;
return s;
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@< Khudn mau ham

< Viét ham tim s0 nho nhat trong 2 so

= Viét cdc ham khac nhau dé tim min 2 sd int, 2
sO long, 2 so float, 2 so double, 2 phan so...

< Nhugc diém
= Ham ban chéat giéng nhau nhung khac kiéu
dir liéu nén phai viét nhiéu ham giébng nhau.
= SUa 1 ham phai sta nhirng ham con |lai.
= Khéng thé viét di cac ham cho moi truGng
hdp do con nhiéu kiéu dir lieu khac.
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@< Khudn mau ham

< Khai niém
= Viét m6t ham duy nhat nhung c6 thé st dung
cho nhiéu kiéu dir lieu khac nhau.
<+ CU phap
= tempate <ds mau tham s6> <khai bao ham>
Vi du

template <class T> <khai bao ham>
hoac
template <class T1l, class T2> <khai bao ham>
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¢ Khudn mau ham

Vi du

template <class T>
T min(T a, T b)
{
if (a < b)
return a;
return b;

}

void main ()

{
int a = 2912, b = 1706;
int m = min<int>(a, b);
printf (“So nho nhat la %d”, m);
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< Khudn mau ham

% Lgi ich cua viéc str dung khuén mau ham

= Dé viét, do chi cAn viét ham téng qué nhét.

= Dé hiéu, do chi quan tAm dén kiéu tong quat
nhat.

= CO kiéu an toan do trinh bién dich kiém tra
ki€u luc bién dich chucng trinh.

= Khi phoi hdp voi su’ qua tai ham, qua tai toan
tUr hoac con tro ham ta co thé viét dugc cac
chuong trinh rat hay, ngan gon, linh dong va
co tinh tién hoa cao.
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¢ Nap chong ham

<*Nhu cau
= Thuc hién mot cong viéc vdi nhiéu cach khac
nhau. Néu cac ham khac tén sé khd quan ly.
< Khai niém nap chong/qua tai (overload) ham
= Ham cung tén nhung c6 tham so dau vao
hoac dau ra khac nhau.
= Nguyén mau ham (prototype) khi bé tén tham
sO phai khac nhau.
= Cho phep ngu@i dung chon phugng phap
thuan Igi nhat dé thuc hién cong viéc.
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Nap chong ham

Vi du

= Nhap mang theo nhiéu cach

void Nhap (int a[], int é&n)
{

// Nhdp n réi nhap mang a
}
void Nhap(int a[], int n)

{

// Nhap mang a theo n truyén vao

}
int Nhap(int a[])

{
// Nhap n, nhdp mang a réi tra n vé

}
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o= Nap chdng ham

Vi du
= Gan gia tri cho PHANSO

void Gan (PHANSO &ps, int tu, int mau)

{
ps.tu = tu;
pPsS.mau = mau;

}

void Gan (PHANSO &ps, int tu)

{
ps.tu = tu;
ps.mau = 1;
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Nap chong ham

*Chuy

= Cac ham sau day la nhu nhau

int Tong(int
{

return

}
int Tong(int

{

return

}
int Tong(int

{

return

}

a, int b)

// int Tong(int, int)

// int Tong(int, int)

// int Tong(int, int)
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Nap chong ham

< Su nhap nhang, mo ho (ambiguity)
= Do su’ tu chuyén doi kiéu

float f(float x) { return x / 2; }
double f (double x) { return x / 2; }

void main ()

{

float x = 29.12;
double y = 17.06;

printf (“%.2£f\n”, £(x)); // float
printf (*%.21£f\n”, £(y));// double
printf (“%.2£7, £(10)); // 222
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o= Nap chdng ham

< Su’ nhap nhang, mo ho (ambiguity)
= Do su’ tu chuyén doi kiéu

void f (unsigned char c)

{
printf (“%d”, c);
}
void f (char c)
{
printf (“%c”, c);
}
void main ()
{
£('A"); // char
£ (65) ; // ??°
}
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o= Nap chdng ham

< Su’ nhap nhang, mo ho (ambiguity)

= Do viéc st dung tham chiéu

int £(int a, int b)
{

return a + b;

}
int £(int a, int &b)
{

return a + b;

}

void main ()

{
intx=1, y = 2;
printf (“%d”, £(x, y)); // ?2??
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o= Nap chdng ham

< Su’ nhap nhang, mo ho (ambiguity)

= Do viéc su’ dung tham so0 mac dinh
int f£(int a)

{
return a*a;
}
int £(int a, int b = 0)
{
return a*b;
}
void main ()
{

printf (“%d\n”, £(2912, 1706));
printf (“%d\n”, £(2912)); [/?2°

Ham nang cao (phan 2)



¢ Nap chong toan tcr

< Khai niém
= Gibng nhu qua tai ham.
= CO mot s6 quy dinh khac vé tham so.
= Tao thém ham toan tir (operator function) dé
nap chong toan tu.

<kiéu tra vé> operator#(<ds tham sé&>)

{

// Cac thao tac céan thuc hién

}

= # la toan tur (trur . :: .* ?), <ds tham s0> phu
thudc vao toan tir dudc nap chong.
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o= Nap chdng todn tu

<+ Toan tu hai ngoi
= Toan tU gan (=), s6 hoc (+, —, *, /, %), quan
hé (<, <=, >, >=,1=,==), luan ly (&&, ||, 1
= GOm cod hai toan hang
= CO thé thay ddi toan hang V€ trai
= CO thé tra két qua vé cho phép toan tiép theo
< Toan tU mot ngoi
= Toan tUr tdng giam (++, — —), toan t& dao dau
(—)

= Chi c6 mot toan hang
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Nap chong toan tu

<+ Toan tu hai ngoi
= Toan tu + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

PHANSO operator+ (PHANSO psl, PHANSO ps2)

{
PHANSO ps;
ps.tu = psl.tu*ps2.mau + ps2.tu*psl.mau;

ps.mau = psl.mau*ps2.mau;
return ps;

}

PHANSO a = {1, 2}, b = {3, 4}, c¢c = {5, 6};
PHANSO d // @ d=a+ (b + c)

I
v}
+
o
+
e
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Nap chong toan tu

<+ Toan tu hai ngoi
= Toan tu + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

void operator+ (PHANSO &psl, PHANSO ps2)

{
PHANSO ps;
ps.tu = psl.tu*ps2.mau + ps2.tu*psl.mau;

ps.mau = psl.mau*ps2.mau;
psl = ps;
}

PHANSO a = {1, 2}, b = {3, 4}, c¢c = {5, 6};
PHANSO d 53
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Nap chong toan tu

<+ Toan tu hai ngoi
= Toan tu + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

PHANSO operator+ (PHANSO psl, int n)
{
PHANSO ps;
ps.tu = psl.tu + psl.mau*n;
ps.mau = psl.mau;
return ps;

}

PHANSO a = {1, 2},
PHANSO b = a + 2; // OK
PHANSO ¢ = 2 + a; // Léi sai thi tu toan hang
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o= Nap chdng todn tu

<+ Toan tu hai ngoi
= Toan t& == (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

int operator==(PHANSO psl, PHANSO ps2)
{
if (psl.tu*ps2.mau == ps2.tu*psl.mau)
return 1;
return O;

}

PHANSO a = {1, 2}, b = {2, 4};
if (a == b)
printf (“a bang b”) ;
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o= Nap chdng todn tu

< Toan tU mot ngoi
= Toan tU tang ++ (truGc)

typedef struct {int tu, mau;} PHANSO;

PHANSO operator++ (PHANSO &ps)
{

ps.tu = ps.tu + ps.mau;
return ps;

}

PHANSO al

= {1, 2}, a2 = {1, 2};
PHANSO cl = ++al;
PHANSO c2 = a2++; // OK nhung warning ++ sau
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o= Nap chdng todn tu

< Toan tU mot ngoi
= Toan tu tang ++ (sau)
typedef struct {int tu, mau;} PHANSO;

PHANSO operator++ (PHANSO &ps, int notused)
{

ps.tu = ps.tu + ps.mau;

return ps;

}

PHANSO a = {1, 2}, b = {3, 4};
PHANSO cl ++a; // operator++ (ps)
PHANSO c2 a++; // operator++(ps, 0)
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o= Nap chdng todn tu

<+ Toan tU mot ngoi
= Toan tu dao dau —
typedef struct {int tu, mau;} PHANSO;

PHANSO operator— (PHANSO ps)
{
ps.tu = —ps.tu;
return ps;

}

PHANSO a
PHANSO b

{1, 2};
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< Bai 1: Viét chuong trinh tinh tong cac s6 nguyén
truyén vao ham (co truyén thém so lugng).

% Bai 2: Sura lai bai 1 dé cho phép ngugi dung tinh
tong cac so co kieu bat ky dugc truyén vao ham
(co truyén thém so lugng)

< Bai 3: Viét chuang trinh sap xép mang tang dan.
Cac phan tU cua mang co kiéu bat ky (char, int,
long, float, double, phan s0, sinh vién ...)

< Bai 4: Stra lai bai 3 dé cho phép ngudi dung
thay doi quy luat sap x€p (tang, giam, am tang
ducng giam, ...)
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