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An Introduction to Algorithms
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aG³ÂB﹞1﹋ «¨︻ ² «FÃ`³﹍©0

ALGORITHM AND COMPUTER SCIENCE
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¿±0aÃ0 «¨︻ ﹉Ã «FÃ`³﹍©0

 ¿﹞b`0³Z©0 Ė ªcÃ`³Z©0 Ė «hÃ`³Z©0 Ė«FÃ`³﹍©0
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«FÃ`³﹍©0 ¿Ã0]F?0 ︿Ãa︺G
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﹝1Jل

SORTING PROBLEM

¾b1i =Ga﹞ ¾ ·¨Æh﹞

عدد  دنباله اي از  :ورودي

  يک جايگشت از دنباله ی ورودي به صورت : خروجي
.به طوري که

الگـوريتم مرتب سـازي، . داده شده اسـت براي مثال، دنباله ی ورودي 
خروجي را به صورت دنباله ی 

.وديک چنين دنباله ی ورودي، نمونه اي از مسئله ی مرتب سازي خوانده مي ش. بر مي گرداند



7الگورىتم ها تـحلىلطراحی و 

E
d
it
io
n

rd
3

| 
2
0
2
5
  

S
p
ri
n
g
 

P
re
p
a
re
d
 b
y
 K
a
z
im

 F
o
u
la
d
i  
| 
  

«FÃ`³﹍©0 ︿Ãa︺G

 0` Áq1[ ف]½ ċ\³m 0aO0 ² 1ل>±\ a﹎0 ·﹋ Ei1½ ﹏¬︺©0`³Fi\ b0 À\²]V﹞ ¾ ·︻³¬N﹞ ċ«FÃ`³﹍©0 ﹉Ã
]°﹋ Á﹞ ¶\`²2a? ĊEi0 aÃb \`0³﹞ ﹏﹞1m «FÃ`³﹍©0 ﹉Ã ċÁG`1>︻ ·?č

 À\²`²Input
•«FÃ`³﹍©0 À\²`² ®0³°︻ ·? EÂ¬﹋ ]°S 1Ã QÂ½

ÁO²a[Output
•ÁO²a[ ®0³°︻ ·? EÂ¬﹋ ﹉Ã ﹏﹇0]W

EÂ︺x﹇Definiteness

•]°m1? ª1¼?0 ]﹇1﹁ ² Uu0² Ø﹑﹞1﹋ ]Ã1? D0`³Fi\Ċ
 ®\³? Á½1°F﹞Finiteness

•]?1Ã ·¬G1[ À\²]V﹞ ﹏W0a﹞ Áy b0 gC ]Ã1? «FÃ`³﹍©0Ċ
ÁÃ2`1﹋Effectiveness

•]m1? aÃ_C ª1N±0 ]Ã1? `³Fi\ a½Ċ
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·Ã1C D1W﹑xq0

ª³¼﹀﹞︿Ãa︺G
«ÂFh½ ®2 Yi1C 1ل>±\ ·? ·﹋ Ei0 ÁliaCĊ

i0 ¶]l± ¶\0\ E>h± ®2 ·? ÁpZl﹞ `0]﹆﹞ ·¨Æh﹞ D`³q `\ ·﹋ ÁÃ1½aÂ︽F﹞E  Ċ

]Ã2 Á﹞ Ei]? ·¨Æh﹞ ®2 aF﹞0`1C ·? `0]﹆﹞ ﹉Ã ®\0\ E>h± 1? ·﹋ À0 ·¨Æh﹞Ċ

Ei0 ¶]m ·Fi0³[ ·¨Æh﹞ `\ ·﹋ ÁliaC ·? Yi1CĊ

]°﹋ Á﹞ ﹏W 0` ·¨Æh﹞ ·﹋ À]±²`Ċ
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1½ «FÃ`³﹍©0 ¾ ·xÂW `\ ·︺©1x﹞ \`³﹞ ¾1½ ·°Â﹞b

•1½ «FÃ`³﹍©0 ÁW0ay À1½ j²` ﹏﹞1m

•1½ «FÃ`³﹍©0 ÁFi`\ D1>K0 ﹏﹞1m

• b1Â± \`³﹞ À0aO0 ®1﹞b ċb1Â± \`³﹞ À1t﹁ z1V© b0
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·F﹁1Ã E[1i ¾1½ «FÃ`³﹍©0

STRUCTURED ALGORITHM

\³m Á﹞ ︿Ãa︺G aÃb \`0³﹞ f1i0 a? ċ·F﹁1Ã E[1i «FÃ`³﹍©0č

۱Á©aF°﹋ À1½ ﹏﹊m b0 ¶\1﹀Fi0 1? «FÃ`³﹍©0 À1½`1F[1i Á>G0a﹞ ·¨h¨i ÁW0ay  ¶\1i
`0a﹊G ² <1ZF±0 ċ=ÂGaG ﹏J﹞

۲Á©aF°﹋ À1½`1F[1i b0 ¶\1﹀Fi0 1? «FÃ`³﹍©0 Á>G0a﹞ ·¨h¨i ÁW0ay kÃ1¬±
۳1¼±2 Á﹊ÃcÂ﹁ =ÂGaG D`³q ·? 1½`³Fi\ À0aO0
Ã 1? 1½`³Fi\ b0 ÁÃ1½ ¶²a﹎ b0 ¶\1﹀Fi0﹉ ½[ف%
'Àai0ai À1½aÂ︽F﹞ b0 ¶\1﹀Fi0 ª]︻ ² Á¨V﹞ À1½aÂ︽F﹞ b0 ¶\1﹀Fi0
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`0a﹊G ċ«Â¬pG ċ=ÂGaG

Order

•`³Fi\
•=﹋a﹞ `³Fi\

Decision

• ¿yam `³Fi\if-then

•¿yam `³Fi\ if-then-else

Repeat

•`³Fi\  `0a﹊Gfor

• `0a﹊G `³Fi\while-do

• `0a﹊G `³Fi\do-while

• `0a﹊G `³Fi\repeat-until

﹞ ®1Â? ﹏?1﹇ `0a﹊G ² «Â¬pG ċ=ÂGaG `1F[1i ·i b0 ¶\1﹀Fi0 1? ċ«FÃ`³﹍©0 a½ ·﹋ \³m Á﹞ E?1K]m1? ÁĊ
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`³Fi\

STATEMENT

 1? 0` `³Fi\S «Â½\ Á﹞ kÃ1¬± ĊEi0 Á¬FÃ`³﹍©0 ]W0² ¯ÃaF﹊S³﹋ ċ`³Fi\ ﹉ÃĊ
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=﹋a﹞ `³Fi\

COMPOUND STATEMENT

\`0\ ª1± =﹋a﹞ `³Fi\ ċ`³Fi\ ]°S 1Ã ²\ b0 À0 ·©1>±\  Ċ
\`0\ ª1± =﹋a﹞ `³Fi\ ·﹋ Ei0 `³Fi\ ﹉Ã cÂ± `³Fi\ ]°S ¾ ·©1>±\ a﹍Ã\ D`1>︻ ·?Ċ
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¿yam `³Fi\

IF-THEN STATEMENT

 a﹎0C  ² vam ﹉ÃS  ċEi0 `³Fi\ ﹉Ã cÂ± aÃb `1F[1i ċ]m1? `³Fi\ ﹉Ã
\³m Á﹞ 0aO0 `³Fi\ ċ]m1? Ei`\ vam a﹎0 ·﹋ À`³y ·?č



16الگورىتم ها تـحلىلطراحی و 

E
d
it
io
n

rd
3

| 
2
0
2
5
  

S
p
ri
n
g
 

P
re
p
a
re
d
 b
y
 K
a
z
im

 F
o
u
la
d
i  
| 
  

¿yam `³Fi\

IF-THEN-ELSE STATEMENT

 a﹎0C  ² vam ﹉Ã1S  ²2S  a﹎0 ·﹋ À`³y ·? ċEi0 `³Fi\ ﹉Ã cÂ± aÃb `1F[1i ċ]m1? `³Fi\
 `³Fi\ ċ]m1? Ei`\ vam1S  `³Fi\ ċ]m1? Ei`\1± vam a﹎0 ²2S \³m Á﹞ 0aO0Ċ
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¶\1i `0a﹊G `³Fi\

 `0_﹎ gÃ]±0 ¾ ·︻³¬N﹞ ﹉Ã  a﹎0Ě·Fhh﹎ ² =Ga﹞ ¾ ·︻³¬N﹞ ę ċ]m1?
 `³Fi\ ·﹋ Ei0 `³Fi\ ﹉Ã aÃb `1F[1iS  a½ À0b0 ·? 0` ]°﹋ Á﹞ 0aO0Ċ

FOR STATEMENT
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¿yam `0a﹊G `³Fi\

WHILE-DO STATEMENT

 a﹎0C  ² vam ﹉ÃS  ċEi0 `³Fi\ ﹉Ã cÂ± aÃb `1F[1i ċ]m1? `³Fi\ ﹉Ã
\³m Á﹞ 0aO0 `³Fi\ ċ]m1? Ei`\ vam ·﹋ ÁF﹇² 1G ·﹋ À`³y ·?Ċ

Ě\³m Á﹞ Ái`a? vam 0]F?0ę
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¿yam `0a﹊G `³Fi\

DO-WHILE STATEMENT

 a﹎0C  ² vam ﹉ÃS  ċEi0 `³Fi\ ﹉Ã cÂ± aÃb `1F[1i ċ]m1? `³Fi\ ﹉Ã
\³m Á﹞ 0aO0 `³Fi\ ċ]m1? Ei`\ vam ·﹋ ÁF﹇² 1G ·﹋ À`³y ·?Ċ

Ě\³m Á﹞ Ái`a? vam 1¼F±0ę
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¿yam `0a﹊G `³Fi\

REPEAT-UNTIL STATEMENT

 a﹎0C ² vam ﹉Ã S  ċEi0 `³Fi\ ﹉Ã cÂ± aÃb `1F[1i ċ]m1? `³Fi\ ﹉Ã
 vam ·﹋ ÁF﹇² 1G ·﹋ À`³y ·? Ei`\1± \³m Á﹞ 0aO0 `³Fi\ ċ]m1?

Ě\³m Á﹞ Ái`a? vam 1¼F±0ę

S C S C
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Ĉ·F﹁1Ã E[1i ¾1½ «FÃ`³﹍©0 0aS

 ċEi0 aG ®1i2 1¼±2 ﹏Â¨VG ·﹋ Ei0 ¯Ã0 ·F﹁1Ã E[1i À1½ «FÃ`³﹍©0 a? ]Â﹋1G E¨︻
Â± aÃ_C ®1﹊﹞0 Ø﹑¬︻ ² Ei0 `0³m\ `1Âh? ċ·F﹁1Ã E[1iaÂ︾ «FÃ`³﹍©0 ﹉Ã ﹏Â¨VG ·﹋ Á©1W `\Eh  Ċ

\³m Á﹞ ﹏q1W aÃb MÃ1F± ċ·F﹁1Ã E[1i «FÃ`³﹍©0 ︿Ãa︺G ·? ·O³G 1?č
• ]°±1﹞ ċjaC D0`³Fi\ b0 ¶\1﹀Fi0gotoEhÂ± b1N﹞ ċĊ
• ]°±1﹞ ÁG0`³Fi\ b0 1½ ·﹆¨W `\ ]Ã1>± ®1﹊﹞﹐0 ÁFWbreak ċcontinue  ²exit \a﹋ ¶\1﹀Fi0Ċ
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1½ «FÃ`³﹍©0 kÃ1¬±

Pseudo-codeFlowchartBlock diagram

TEST(n)
i ← 1
while i ≤ n do

x ← x + 1
i ← i + 1
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1½ «FÃ`³﹍©0 kÃ1¬±
﹝1Jل

Pseudo-code

Flowchart

Block diagram

EST

x ← x + 1
i ← i + 1

i ← 1
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﹝1J﹞ č¿O`\ ¾b1i =Gaل
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﹝1J﹞ č¿O`\ ¾b1i =Gaل
0aO0 ¾ ·±³¬±
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︹Oa﹞

T.H. Cormen, C.E. Leiserson, R.L. Rivest, C. Stein,

Introduction to Algorithms,

4th Edition, MIT Press, 2022.

Chapter 1
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︹Oa﹞

R.E. Neapolitan,

Foundations of Algorithms,

5th Edition, Jones and Bartlett Publishers, 2015.

Chapter 1
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︹Oa﹞

E. Horowitz, S. Sahni, S. Rajasekaran,

Computer Algorithms,

2nd Edition, Silicon Pr, 2007

Chapter 1


