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1. Khai niém vé ky thuat 1ap trinh =~

s Ky thuat lap trinh:
Ky thuat lap trinh (Programming Techniques) Ia ky thuat thwe thi mét gidi phap phan mém (cau tric
dir liéu + gidi thuat) dwa trén nén tang mét phwong phap luan (methodology) va mét hodc nhiéu
ngdn ng 1ap trinh phu hop véi yéu cau dac thu cta tng dung.
M6t s khai niém lién quan dén 1ap trinh:
- Chuwong trinh may tinh (Computer Program)
- Lap trinh (Programming)
- Ngbén ngir 1ap trinh (Programming Language)
- Giai thuat/thuat toan (Algorithm)
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1. Khai niem vé ky thuat lap trinh  *
% Khai niém chwong trinh may tinh:
Chwong trinh may tinh (Computer Program) |a mét tap hop nhirtng cau Iénh dwoc viét bang mot
ngdn ngr lap trinh theo mot trat tw xac dinh nham tw déng thwc hién moét s6 nhiém vu, chirc nang
hoac giai quyét mot bai toan cu thé nao dé. Cac cau lénh nay dwgc ma héa duw¢i dang day cac s
nhi phan (gém cac bit 0 hodc bit 1).

What is Computer Program ?

Cac s nhj phan nay duwoc lwu VAo bd  computer program:

, « KX , ~ A ~ N int main()
nho gidong nhw cac dr lieu thong thwong. « PROGRAM
[l Variable declaration HIGH LEVEL

Chwong trinh cling 1a mét loai di liéu va s piite e »

user

V4 r =D )Y X [ ~n scan"uu'lud a)’Ed“. &ﬂ.&b].
may tinh don gian la doc va thuwc thi mét s e b s dininevain CONVERTER
b [l to some vanable

cach tuan tw trén nhirng di liéu. sobisiodion ERTI 010001011000010101
e s MACHINE CODE 011000101010101010
PSR oG SR, 101010010111010001
return 0; SR 101001010100101000
/| End of program
} Binary Machine Code
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1. Khéi niém vé ky thuat lap trinh  ©
“ Lap trinh la gi?
Lap trinh (Programming) hay lap chwong trinh may tinh (Computer Programming) la mét “nghé
thuat” cai dat mot hoac nhiéu thuat toan troru twong co lién quan v&i nhau béng moOt ngén nglr l1ap
trinh dé tao ra mét chwong trinh may tinh.
Lap trinh may tinh con dwoc hiéu nhw 1a mét tap hop nhirng hwéng dan dwoc viét ra ma may tinh
s& thwe hién. Nhirng hwéng dan nay cé thé dwoc viét bang nhiéu ngén nglr khac nhau hodc chi
don gidn |a cach sap xép cac Iénh va chudi ky tw khac nhau. Méi ngdn ngir 1ap trinh khac nhau
thwong dwoe sir dung dé tao ra nhirng loai phan mém nhat dinh.
Hién nay, nganh céng nghiép, cong nghé dwa vao lap trinh may tinh dé tao ra cac rng dung moi
sang tao cho may tinh. Cac linh vwec dét pha nhw hoc may va tri tué nhan tao phu thuéc nhiéu vao

lap trinh may tinh.
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2. Ngon ngir lap trinh




l 2. Ngon ngir lap trinh

Ngon ngr lap trinh (Programming Language) la ngén nglr dwec lap trinh vién (Programmer) ]V,
 dung dé viét chwong trinh cho may tinh. Nhirng cau I&énh ctia mbi ngdn ng 1ap trinh déu cé

nhirng quy tac, cu phap, cac luat do ngdn nglr dé quy dinh. Chwong trinh sau khi viét bang ngén

ng( 1ap trinh dwoc goi 1a ma ngudn (source code). May tinh khdng thé chay ma nguén nay duwoc

ma can duoc dich ra ma may (machine code) dé chay. Cé rat nhiéu ngdn ngi¥ 1ap trinh khac nhau,

chung dwoc chia thanh hai loai:

> Ngbn ng 1ap trinh cap thap.

> Ngbn ngi¥ 1ap trinh cép cao.

High

Low

High
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N
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Readability
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Execution
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Perl, Python, Shell, il
Javascript Scripting / Interpreted Language
C, G+ High / Middle Level Language
[ What Most Malware is written )
Intel X86 etc. Assembly Language
( First Layer of Human Readable Code )

Hexadecimal representation of the Binary Code Read Machine Language

By The Operating System

Binary code read by hardware But Not Human Readable Binary Code

Machine Code - Lowest Level
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2. Ngon ngir l1ap trinh : s
> Ngon ngir 1ap trinh bac thap:
- Hop nglr (assembly language) ra d&i tir nam 1950.
- Trinh hop dich (assembler) dé dich cac chwong trinh hop ngir.
- Phu thuéc vao tirng dong may cu thé, khéng twong thich véi cac may tinh khac.
- Téc d6 thwe thi chwong trinh nhanh.
- Ngén nglr nay dwoc dung dé 1ap trinh thao tac truwc tiép véi phan clrng may tinh hodc lam
cac cdng viéc khéng thuwérng xuyén nhw trinh diéu khién thiét bj (driver), cac hé nhung bac thap,

cac hé thong thdi gian thue, ...
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2. Ngon ngir l1ap trinh : s
» Ngoén ngtr lap trinh bac cao:

- Ngén nglr rat gan véi ngdén nglr tw nhién va ngdén nglr toan hoc, con dwoc goi la ngén ngilr
thuat toan.

- Thuwdng st dung hé thong ky hiéu phong phu véi cac ky hiéu so, cac ky hiéu chir, cac ky
hiéu toan hoc va nhiéu ky hiéu théng dung khéc, cung v&i cac tir khda Tiéng Anh don gian, cac
cau truc 1énh chat ché, rd rang va mang y nghia thuec té.

- D& hoc, dé doc, dé viét va hiéu chinh chwong trinh, cho phép thé hién chinh xac cac thuat
toan, co tinh déc 1ap cao, it phu thudc vao phan ctrng may tinh.

- Cac chwong trinh mudn may tinh thwe thi dwoc thi can phai dwoce dich sang ma may nho
cac chuwong trinh bién dich (compiler).

- Mot sb ngdn nglr lap trinh théng dung: Python, C/C++, Java, PHP, C#, ...
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2. Ngon ngir l1ap trinh : =

» Phan loai ngén ngir lap trinh bac cao:

Phan loai ngon nglr Iap trinh theo phwong phap xay dwng, thwc hién chwong trinh nhw sau:

- Ngén ngi 1ap trinh hwéng cau tric: Chwong trinh dwoc chia nhé thanh nhirng chwong trinh con,
moi phén thwe hién mot cong viéc xac dinh. Chwong trinh chinh sé goi chwong trinh con theo mét
giai thuat, mot cau truc dwoc xac dinh. Ngén ngi 1ap trinh hwéng cau truc phd bién 1a Pascal va C.
- Ngén ng¥ 1ap trinh huwdng dbi twong: Phwong phap 1ap trinh 1ay dbi twong lam nén tang dé xay

dwng gidi thuat va chwong trinh. Ngén ngi 1ap trinh hwéng dbi twong phd bién nhw: Python, C#,

C++, JAVA, , ...
B S
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> Qua trinh bién dich chwong trinh may tinh:

#include stdio.h

ifa<b
(Lib Ref)
Do while
C=(b-a);
(Lib Ref )

10010010100
=> | 00010101010
01010011010
Linker Adds All
Library File References
10010010100 To Object File
00010101010 +
(Lib Ref )
11101010010 10010010100
00111101010 00010101010
(Lib Ref ) 00110101010 ’r:'::':“ “"'_':::lh
11101010010 s
Compiler Output 00111101010 T
’"’""“0""‘":""' 11001010111
— @ Linker Output
Program Machine Code =3
Executable File
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3. Thuat toan




i 3. Thuat toan :
iﬂ Thuat toan (Algorithms) la mét day hiru han céc thao tac, cac phép toan co thé thye hién dwoc theo

. moét trinh tw xac dinh trén mét sé dbi twong dir liéu ndo d6 dé dat dwoc két qua mong mudn.

Thuat toan phai ddm bao 5 tinh chat sau:

- Tinh chinh xac: qua trinh tinh toan hay cac thao tac may
tinh thwe hién la chinh xac.

- Tinh r& rang: cac cau lénh minh bach dwoc sap xép theo
ther tw nhat dinh.

- Tinh khach quan: dwoc viét béi nhieu ngudi trén may tinh
nhwng két qua phai nhw nhau.

- Tinh phc“3 dung: co thé ap dung cho mét I&p cac bai toan co
dau vao twong tw nhau.

- Tinh két thuc: hiru han cac bwéc tinh toan.

Nguén: Géc hoc IT Chuwong 1: TONG QUAN VE KY
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3. Thuat toan : e

= =
Ngoai ra thuat toan dwoc danh gia bang tinh hiéu qua cta né. Tiéu chuan danh gia tinh hiéu qua

cua thuat toan:
- Thoi gian thwe hién thuat toan (s6 lan thwe hién méi budc)
- Kich thwéc bé nhé thuat toan sir dung
- Mrc d6 don gian va gon gan cua thuat toan

Vi du: Bai toan dbi chd, cho 2 cbc nuéc: Thuat toan déi chd:

- Budc 1: lay thém coc C

, - Buée 2: d6 tir coc A sang coc C
- Coc B dwng nwée chanh - Bwéc 3: db tir cbc B sang coc A
- Buwore 4: d6 tr cde C sang coe B

- Coc A dwng nwdc cam

Trinh bay cac budc cia thuat toan dé:

- Céc A dwng nwdc chanh
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| - Cac phwong phap biéu dién thuat toan:

> S dung ngdn ngl tw nhién: St dung ngdn nglr giao tiép hang ngay dé dién dat cac budc thuc
hién cua thuat toan.

> St dung lwu doé (flow chart): Lwu d6 dwoc st dung dé trinh bay cac bwdc gidi quyét van dé qua

cac hinh khdi khac nhau. Mot s6 qui wée ky hiéu lwu do:

Begin Input / Output Variables Control Looping

Deciae Cwme
Output ' Assign Call < For

Do 7
Comment G Breakpoint
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3. Thuat toan . =
Vi du 1: Biéu dién thuat toan gidi phwong trinh bac nhat ax + b = 0 (a, b thuéc R), st dung ngén
ng tw nhién.
Bwéc 1: Nhan gia tri clia cac thamsd avab
Budc 2: Kiém tra gia trj cla a c6 bang 0 hay khong?
Néu a bang 0 thi thwe hién bwdc 3, néu a khac khdng thi thwe hién budc 4.
Budc 3: (a bang 0) Néu b bang 0 thi ta két ludn phwong trinh vé s6 nghiém, néu b khac 0 thi ta két
luan phwong trinh vé nghiém.

Budc 4: (a khac 0) Ta két luan phwong trinh c¢6 nghiém x = -b/a

H

—
=
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Vi du 2: Biéu dién thuat toan gidi phwong trinh bac nhat ax + b = 0 (a, b thudc R), sir dung Iwu do

(flow chart).
Bat dau
/ Nhip2sb a.b /

[~

Tinh: x = -b/a

Xuat Xuat _ Xuat
nghiém x nghiém x nghigmx  /




4. Cac bwéc xay dwng chwong trinh may tinh




i

-
, y ~ ~ r ,
4. Cac bwoc xay dwng chwong trinh may tinh
M6t trong nhirng chirc ndng co ban nhat clia may tinh 1a xt& ly théng tin theo chwong trinh may tinh
da dwoc 1ap trinh san. Dé cé thé giai quyét mét van dé hoac bai toan bang may tinh thi can phai

xay dwng mot chuwong trinh may tinh twong (rng. Cac bwéc xay dwng chuwong trinh may tinh:

Xac dinh bai toan

Tl van dé/bai toan da dat ra trwdce tién can phai xac dinh div \

lieu dau vao (input) va dau ra (output) cla bai toan.
Xaydwng thuat toan : (input) (output)

- Input: di liéu, gia thiét, sb liéu da co, ...

- Output: két qua can tim, két luan, ...

Bwéc nay cwe ky quan trong, b&i nhiéu treérng hop xac dinh sai

chucyng trinh >
\ sva. -/
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Blen dich 1 van dé dan dén viéc tdn rat nhiéu thdi gian cdng sirc dé chinh




4. Cac bwoc xay dwng chwong trinh may tinh

Xac dinh bai toan
s
Xay ding thuat toan . .
N ‘ J Trinh bay cach x ly di¥ liéu dau vao va dau ra nhw da xac dinh
G ) & budc 1 bang ngdn nglr tw nhién hodc bang lwu dd.
Viét chwong trinh ) . ]
\ ‘ J M6t thuat toan tot thi phai rd rang, chinh xac, thé hién chi tiét
i Bién dich trng bwée va thr tw thwee hién.
| chwong trinh K /

Thyec thi
chwong trinh
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4. Cac bwoc xay dwng chwong trinh may tinh

Ve

-

Xac dinh bai toan

~

J

<

s

-

Xay dwng thuat toan

~

J

g

Viét chwong trinh

~

J

)

Bién dich
chwong trinh

|

g

|

Thyec thi
chwong trinh

a

St dung ngbén ngir 1ap trinh va céng cu lap trinh chuyén dung dé\
nhap ndi dung chwong trinh. Trong bwéc nay can ap dung céac
ky thuat trong |1ap trinh dé viét chwong trinh véi cau tric div liéu
nén gon nhe va dap rng dwoc viéc lwu trir dir liéu cua bai toan.

Sau dé lwu tép chwong trinh (tép ma ngudn - source code) v&i

\phén mao rong phu hop véi ngdn ngly 1ap trinh dwoc sty dung. /
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4. Cac bwoc xay dwng chwong trinh may tinh

Vs

-

Xac dinh bai toan

J

<

s

-

~

Xay dwng thuat toan

J

g

Vs

&

Viét chwong trinh

J

)

|

Bién dich
chwong trinh

g

Thyec thi

chwong trinh 1

Qdung trinh bién dich (compiler) thich hop dé bién dichQ

chwong trinh ngudn sang t&p ma may twong &ng (tép doi
twong hay object code). Néu chwong trinh ngudn cé mét so 16i

nao dé vé mat cu phap thi trinh bién dich sé thdng bao danh

sach tat ca cac 16i, khi dé can quay lai buwédc 1, st dung céng cu
lap trinh dé chinh sra chwong trinh nguén.

Khi tép dbi twong da dwoc tao, bd lién két (linker) sé thwe hién

viéc lién két cac doi twong thanh phan v&i nhau va tao ra tép
thiee thi (executable code) cho chwong trinh /

Chuong 1: TONG QUAN VE KY THUAT LAP TRINH —
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4. Cac bwoc xay dwng chwong trinh may tinh

Ve

-

Xac dinh bai toan

~

J

<

s

-

Xay dwng thuat toan

~

J

g

Viét chwong trinh

~

J

)

Bién dich
chwong trinh

|

g

|

Thyec thi
chwong trinh

a

- n

Thuwe thi chwong trinh (chay tép thwe thi), nhap cac di liéu dau
vao (cac di¥ liéu mau dung dé kiém tra) va kiém tra cac két qua

dwoc dwa ra. Néu két qua thu dwoc khdng dang hodc ¢ 16i khi

thwe thi chwong trinh thi can kiém tra, chinh stra lai thuat toan,

roi quay lai buwdc 1 dé chinh stra lai chwong trinh.
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5. Cong cu lap trinh




T

1. Cong cu Flowgorithm |a céng cu dwoc sir dung dé ;/é lu d6 thuat toan. Flowgorithm la sy két hop cla

Flow (lwu d6 hay so do) va Algorithm (thuat toan), né gitp chung ta tao nén mét lwu dé chwong trinh hoan

chinh tr nhirng khdi don gian két ndi v&i nhau. Flowgorithm 1a mét free software (http://www.flowgorithm.org/).

ﬁ vd1_so_chan_le - Flowgorithm

File Edit Program Appearance Tools Help

=a=~H A RN s

‘Mainv %@QE}HJ%%

Main

L

@

Integer a, b

v . v

QOutput "So chan” /

"
| 5 P |
Lt

End

Integer a, b, tong

'

Input b

tong = a+b

.

L

Integer a

False True
(al=0)

Y

/ Output "Sé khéng" / False

/ Output tong /

<

File was opened at 12:50 PM.

EN
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A v

/ Output "Sé chan" /

v
)
F s
\
o
=
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2. C6ng cu lap trinh Dev-C++:

Vo

INPUT
Program Source Code

N
|

A 4
« g

#include stdio.h
ifa<b

(Lib Ref )

Do while
C=(b-a);
(Lib Ref )

1

10010010100
00010101010
(Lib Ref)
11101010010
00111101010
( Lib Ref)

Compiler Output
Program Object Code

t
~ Gogm®

10010010100
00010101010

01010011010

Linker Adds All
Library File References
To Object File

v

10010010100
00010101010
00110101010
11101010010
00111101010
11001010111

a—

-

¥

Linker Output

- .
Program Execution
Program Executable File

)

Program Machine Code =2
Executable File

Chuong 1: TONG QUAN \
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5. Cong cu lap trinh . .

-

i

Dev-C++ [a mot mdi trwdng phat trién tich hop (Integrated Development Environment - IDE) c6 day
da tinh nang va trinh soan thdo ma ngudn cho ngén nglr 1ap trinh C/C ++ va cé tich hop trinh bién
dich (compiler). Ban dau Dev-C++ dwoc phat trién b&i mot 1ap trinh vién cé tén Ia Colin Laplace.

Dw an phat trién Dev-C++ duwoc lwu triv trén SourceForge.

Phién ban m@&i clia Dev-C++ |a Embarcadero Dev-C ++, day 1a mot phién ban mai va cai tién (dwoc

tai tro b&i Embarcadero) cua Bloodshed Dev-C ++ va Orwell Dev-C ++.

Embarcadero Dev-C ++ ciing ¢6 thé dwoc sir dung két hop véi Cygwin hodc bat ky trinh bién dich

dwa trén GCC nao khac.

Embarcadero Dev-C ++ ¢6 dung lwong nhe, pht hop may tinh cé cau hinh thap. Téi wu hoa dé bién

dich song song trén cac may tinh da |6i hién dai.

Nguén: https://sourceforge.net/projects/embarcadero-devcpp/ Chuwong 1: TONG QUAN VE KY THUAT LAP TRINH =
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- Giao dién cong cu 1ap trinh Dev-C++:

(B) Embarcadero Dev-C++ 6.3

File Edit Search View Project Execute Tools AStyle Window Help

ppnEROD| 8 &|8 8| « #|i 9 9] oifromecce20esbirelease

Vimome v x| o x]

VI

WELCOME

Version 6.3
View Documentation

Hotkeys
Open
Save
Zoom
Run
Compile

Clear

Sponsored by

@®mbarcadero

am Compiler () Resources ({]] Compile Log ./ Debug [Q Find Resuits [=] Console




- Giao dién cong cu Iap trinh Dev-C++:

Bién dich chwong trinh (F9)

0 EA\DH_GDVCode_C++\wd1.cpp - Embarcadero Dev-C++ 6.3
File Edit Search View Project Execute Tools AStyle Window Help

DE@ewmwe®E® &8 BE EE -~ @ 8|9 |[1oMecco206sbitreesse

-

TE-EEIRAEIr Y )
N

@@ @ (@b

o

Project Classes Debug

vdlepp = |

#include<iostream>
using namespace std;
// Write C++ code here

cout << "Hello world!";

1
2
2]
4
5G] int main() {
6
7
8 cout << "\nllelcome to Dev-C++";
9

16 return 0;

Chay chuwong trinh (F10) Bién dich va chay

chwong trinh (F11)

Vung soan thao chwong trinh (code)

= Compiler B Resouroes. B Compile Log ﬂ Debug @ Find Results . & Console. . Close

- BErrors: 0

- Warnings: 0

. |- output Filename: E:\DH GD\Code C++\vdl.exe
| - Output Size: 2.98854827880859 MiB

- Compilation Time: 1.02s

[] Shorten compiler pat

Thong tin sau khi bién dich chwong trinh

< I

Line: 12 Cal: 1 Sel:

0 Lines: 164 Insert

12 Length:

Done parsing in 0.016 seconds




- Giao dién cong cu 1ap trinh Dev-C++:

0 EADH_GD\Code_C++\vd1.cpp - Embarcadero Dev-C++ 6.3 X
File Edit Search View Project Execute  Tools AStyle Window Help
D E W W & |((B8 Compile ) @ @ © [TOMGCC9.2064bitRelease s mmoE|v x| aa
: ! . |3 Run F10 _ N
141 ‘;Iﬂ(gtahal_s_) B Compile & Run F11 ¥'| ”
Project Classes Debug E2 Rebuild All F12
iywnz:gh;:clmem File  Cril+F9 C 2 th 2 > d 2 h . = b A d h 2 h h
g 6 thé str dung cac chirc nang bién dich va chay chwong
View Makefile le < < n
& Geen L trinh tr menu Iénh Execute.
dh Profile Analysis
@ Delete Profiling Information
Goto Breakpoint F2
Toggle Breakpoint F4
«/ Debug F5
# Stop Execution =3

@ Compiler u Resouroes. | Cnrﬁpile Log “-._Dehug @ Find Results . . Console . . Close

Errors: 0

Warnings: 0

Output Filename: E:\DH_GD\Code C++\vdl.exe
Output Size: 2.98854827880859 MiB
Compilation Time: 1.02s

[] Shorten compiler pat

< I
Line: 12 Col: 1 Sel: 0 Lines: 12 Length: 164 Insert Done parsing in 0.016 seconds




