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☺An easy way to learn MATLAB is
to sit down at a computer and
follow along with the examples
given in this tutorial.
☺MATrix LABoratory =MATLAB
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☺âx̄|â˜x̀ŸËÕÖy§àyÝ"ÙÓyȬ|Àà˜̀ Ïðà̆y̌ |)̀
☺˘x˜yŠÅâ"ÙÔÅ¿Ûàx̃¿â˜yfi˘xBrowseÜ¿y×§̨x`åŠÅÚ
`¦|˘xâ"ÙÔÅ¿Make New FolderÜ¿y×§̨x`åŠÅ)
☺âx̄|â x̄fixÖy§àyÝ"ÙÓyȬ|Ûàx̃¿â˜yfix̃Ûàx̃¿¿Û…Öyƒ
˜x̄Á`åÝ¿)
☺`åÕxÛƒ"äÓ˘xâÛŠÓÍ àyð˘xÙŠà̇ÊSet PathÛàx̃¿

Öy§àyÝ"ÙÓyȬ|x̃Ù|¯å̌ÓMatlabÙðyøx`åŠÅ)
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☺˘xâÛŠÓÍ àyðâ"ÙŠà̇Êpreferences`åÕxÛƒ"äÓ
⁄ yÔå±ŠƒÙ„×º˜yÅ¿Û…x̃Ñå±Šƒ`åŠÅ)

☺y|ÙfiÛƒÙ|ÒàxÙÅ¥ ÕÛðâx̄|—˘ÛÓl˙à̃äÓ`ªy|"y|
z y‰§Õx¥ ÕÛðÖlx̃¯åå²ƒ`åÝ¿)
☺Öy|̆äˇ àÛÕ"ÙÓyȬ|Matlab`ŠÕyÓJavaÙ|⁄ ˜Ûº

interpreted¥ ˛x)âx̄|x̄fix¹ …Ù|¹ …x̄fix
¿Ûª"äÓ)
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☺ÒàxÖy|̆autocomplete¥ ˛x)äŠ¦ày|¡ àyƒ
ä§Ô̌Á˘x˜Û§̨¿ÚÜ¿y×§̨x˘x`åÏÅtabÖxÛƒ"äÓ˜Û§̨¿
¿̃ÛÓ¯±Õx̃z y‰§ÕxÚÍ ÓyÅ¿ÛÔÕ)
☺¼|xÛƒx̃¿̃ÒàxÖy|̆Ù|Ú¿©à̄¬ScriptÚ

FunctionÖxÛƒ"äÓ¥ ªÛÕ)
edit test1.m
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☺˘xÒåÎÚx¹ …FunctionÖxÛƒ"äÓâx̄|− à̄¦ƒ
help¼|yƒÜ¿y×§̨x¿̄Å)
☺âyÝ̄å²§Ó− à̄¦ƒǛª¿̃ScriptÍ …x¿ǕflŠ¢

MatlabÍ |yÁä˛¯§̨¿`Š§̌ÝäÎÚyÝ̄å²§Óâ
FunctionÍ …x¿ǕflŠ¢MatlabÍ |yÁä˛¯§̨¿yà

¯åå²ƒ`Š§̌åÕ)
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Prompt

Files in current 
directory

Command 
History
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☺¿̃Òàx˜ẋðx"Ì ¯ÕyÝ̄å²§ÓÙ|⁄ ˜Ûº˜x¿̄ |ªy|"äÓ`Š)
☺âx̄|â x̄fix¯Ý˜Û§̨¿äðyÅ¥ ˛x˝ ¢˘x¡ àyƒÖl`åÏÅ

EnterÜ¿̆¿Ûª)
☺âx̄|− à̄¦ƒâyÝ̃x¿̄ |â¯µ̨¯å²§Óy|¥ Óî ÷ÙªÚ̄Å˘y|
ÚÙ§̌|ÚÒ§ªÛÕ¿x̀÷xÍ …x¿Öl− à̄¦ƒ¿Ûª"äÓ)

a = [1 2 3 4 5]
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☺âx̄|x̀fiÖ¿̄ÅâyÝÛœ÷Àà˜x¿̄ |â¯µ̨xÛƒ"äÓÖ˘x
yÓyÅ˙åÕÜ¿y×§̨x¿̄Å)

a = [1, 2, 3, 4, 5]
☺âx̄|x̀fiÖ¿̄ÅâyÝÛœ÷Àà˜x¿̄ |â¯µ̨xÛƒ"äÓÖ˘x
yÓyÅÚÙÏºyð˙åÕÜ¿y×§̨x¿̄Å)

a = [1 2, 3 4, 5]
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☺âx̄|− à̄¦ƒ˜x¿̄ |äÕÛ§̨Òå|yÝÛœ÷˘xî ÷¥ Ó
ÖÛÏÅ"äǪ̂Ü¿y×§̨x¿Ûª"äÓ)

a = [1; 2; 3; 4; 5]
☺âx̄|− à̄¦ƒ˝ à̄ƒyÓâyÝÛœ÷Àà¯µ̨y|ÅyÓyyàÙÏºyð
x̀fi`ÕÛª"äÓÚâyÝ̄ µ̨˝ à̄ƒyÓy|ÖÛÏÅ"äǪ̂x˘ÑÝx̀fi

`ÕÛª"äÓ)
a = [1 2 3; 4 5 6; 7 8 9]
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☺ÒàxÌ ¯Õ˜ẋðxcase-sensitive¥ ˛xäŠ¦àå²§Ó¯
y|® ¯‚À‡ÛÅÚ¯å²§Óy|® ¯‚Ç˜̇ |y|ÑÝ³ ¯ð`Õ̃x¿)

a = [1 2 3]
A
??? Undefined function or variable 'A'.

13
Alimohammad Latif & MohammadReza 
DehghaniMahmoudAbadi, Yazd University 9/12/2018



9/12/2018
Alimohammad Latif & MohammadReza 
DehghaniMahmoudAbadi, Yazd University

☺¯Êx¿̃âyŸ§ÕxÀà˜Û§̨¿ÖÛÏÅ"äǪ̂Ñà̃x̂ËÕâ"Ùflå§Õ
⁄ y}̨ y„ÓǛà¿L¿Ûª"äÓäÎÚ¯ÊxÖÛÏÅ"äǪ̂Ë|Ñà̃x̂⁄ yåÏÔ÷
Ì yflÕx¿Ûª"äÓäÎÚâ"Ùflå§Õ⁄ y}̨ y„ÓǛà¿äÔÕ¿Ûª")

>> a = 2+3-5
a =

0
>> a = 2+3-5;
>>
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☺âx̄|− à̄¦ƒÀà˝ à̄ƒyÓy|Ö¿̆EnterÖxÛƒ"äÓ
yÝ"̄µ̨x̃˘xÑÝx̀fi¿̄Å)

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

☺¥ Á¿`åŠÅ˝ Å̀Šàx˜x¿̄ |Ú˝ à̄ƒyÓ˘xÀàªÞÚ̄
¿Ûª"äÓ)
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☺¯ÊxÀà¯µ̨äÕíÛ¬`ªy|ÖxÛƒ"äÓy|ªx̂ÊÒ§Ų̀ÙµÂÕ
ÙÓx¿x˜Û§̨¿x̃¿̃¯µ̨`¦|¥ ªÛÕ)

g = [1 2 3 …
4 5; 6 7 8 9 10;11 …
1 2 13 14 15]
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☺`¦|˘x− à̄¦ƒÀà¯å²§ÓÖxÛƒ"äÓÒàxå²§Ó¯x̃—¯§̌Ê
¿x¿)¯ºyŠ÷− à̄¦ƒǛŁÕy|˜x̀ÂÓ¯×º¯¢ª"äÓ¿Û)

g(4,1) = 16
☺âx̄|äÝ¿̃x̀ÂÓÙ|Àà¯æŠ÷˝ à̄ƒyÓÙ|˜Ûº⁄¯à̆

Í Ô÷¿Ûª"äÓ)
g(4, 2) =15

☺¯Å̂ƒ5˘xÙªÚ̄ÅÜ¿y×§̨x`åŠÃÕ)
17
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☺âx̄|− à̄¦ƒÀàÜ¿Ú̀„Ó˘x¿x̀÷xÙ|Ì ¯ð¯à̆Í Ô÷
¿Ûª"äÓ)

e = 1:5
p = 1:2:10
q = 10:0
e = 100:-10:50
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☺¥ Á¿`åŠÅy|˜x̄ÁÖ¿x¿˜x̀ÂÓ`à̀fi¿̃Ààå²§Ó¯x̃̀ÂÓ
äÏ}ÁÄy¢`ÝxÛ…`ª)
☺¥ Á¿`åŠÅ¿̃Àà¹ …ÖxÛƒ"äÓÒà̀Š‡ÖyÓ̄ðx̃y|ÑÝ
x̄fix¿̄Å)¹ ÂðäðyÅ¥ ˛xyÝ"ÖyÓ̄ðx̃y|yÓyÅyà|yÒÏÃåǪ̂
˘xÑÝx̀fi¿̄Å)
☺¥ Á¿`åŠÅÜyÊ̄Ýâ"Ùflå§Õ⁄ y}̨ y„Ó¿̃å²§Óâ¯˜x̄ÁÜ¿x¿

K¿ÛŁÕÙflå§Õ¿̃¯å²§Óans˜x̄Á¿̄ åÊ"äÓ)
19



☺âx̄|ä˛ ¯§̨¿Ù|ÀàÛœ÷˝ à̄ƒyÓy|ŁÓŒ‰Ö¿̄Å
¯µ̨ÚÖÛ§̨ÖxÛƒ"äÓÙ|ÖlÛœ÷ä˛¯§̨¿¢x̀å¿̄Å)

t = g(2, 3)
☺¯Å̂ƒ5¿̃âyÝ"ÙÓyȬ|äàx̀§|xÙÅÖyàÛflŁÕx¿Ó`Š̌àÛÕ"ä˘x
ÙªÚ̄ÅÜ¿y×§̨x`ŠŠÅ"äÓÚ' ÷y|¿yflàxyµ…ª"äÓ¿Û)
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☺âx̄|ä˛ ¯§̨¿Àà¯æŠ÷˝ à̄ƒyÓ˘x˝ Å̀Šàxâ˜x̂Ê"Àà
â`¦|˙åÕÖxÛƒ"äÓÜ¿y×§̨x¿̄Å)˝ Å̀ŠàxÙ|º⁄ ˜ÛäÕÛ§̨
Ü¿̄Ôª¿Ûª"äÓ)

t = g(7)
☺¯Êx˝ Å̀Šàx‹ ˜y…˘x› Õ̃Ù¬Û|̄ Ó`ªy|y|Ö¿x¿¢KÌ yåÜy}§ªx

Ù¬Û|̄ ÓÌ î ÷x¿Ûª"äÓ)
t = g(4,1)
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☺˘x¥ Óî ÷5âx̄|z y‰§ÕxÌ yÔƒ¯µ̨yàÌ yÔƒ˛ÖÛ§
Ü¿y×§̨x¿Ûª"äÓ)

c = a(:, 3)
b = a(1:3, 3)
r = a(2, :)
t = a(1:2, 1:3)
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☺âx̄|Äy¢Ö¿̄Åâ"Ù„×ºÆàyÔÕ˘x˜Û§̨¿clcÜ¿y×§̨x
¿Ûª"äÓ)
☺âx̄|® ˆ‚Ö¿̄ÅÀà¯å²§Ó˘x˜Û§̨¿clearÙ|Üx̄ÔÝ
Ì yÕ¯å²§ÓyàyÝ̄å²§ÓÜ¿y×§̨x¿Ûª"äÓ)
☺âx̄|® ˆ‚â"ÙÔÝyÝ̄å²§Ó˘x˜Û§̨¿clear all

Ü¿y×§̨x¿Ûª"äÓ)
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☺âx̄|â"ǛÝyŁÓâ"ÙåÏÅâyÝ̄å²§Ó− à̄¦ƒǛª˘x˜Û§̨¿
whoÜ¿y×§̨x¿Ûª"äÓ)
☺âx̄|â"ǛÝyŁÓäƒy÷î ¬x¿̃¿̃ÛÓÀà¯å²§ÓÙ|⁄ ˜Ûº
¯à̆Í Ô÷¿Ûª"äÓ)

whos Ñ̨ x¯å²§Ó
whos a, c
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☺˘xâyÝ̀åÏÅâyÔÕ"¥ Ÿfií y|ÚÒåày¢ÖxÛƒ"äÓ¿⁄ x̃Û§̨
â`¦|ÚäÏ}Áx̃¿̃Úl)
☺¯Êx¯|âÚ̃Àà˜Û§̨¿¿̃¥ Ô̌ÁHistoryÀåÏÅ`åŠÅ
Öl˜Û§̨¿x¿̀ flÓx̄fix¿Ûª"äÓ)
☺âx̄|−ÁÛƒâx̄fixÀàÙÓyȬ|ÖxÛƒ"äÓ˘xåÏÅ`ä}åÅ̄ƒ

CTRL+Cyà¿̃äœ¦|yÝ̄ƒÛå£ÓyÅ˘xCTRL+BREAKÜ¿y×§̨x
¿̄Å)
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☺âx̄|Ü¿y×§̨xâyŸ§ÕxÀà¯å²§Ó˘xendÜ¿y×§̨x¿Ûª"äÓ)
g(3, 2: end)

☺âx̄|Œ‰ŁÓÖ¿̄Å¯µ̨yàÖÛ§̨äºy…˘xªÜ̃yÔÖl
Ù|Ì ¯ð¯à̆Ü¿y×§̨x¿Ûª"äÓ)

h = g(:, [1 3 2 4 5])
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☺ÖyÔÝ˜Û¬ÙÅÙ±‚î Ó¿Ûª"äÓ{ åƒ̄ƒz y‰§Õxx̃˙åÕÙ|
ÜxÛ‰Î¿ÖxÛƒ"äÓÒåå¦ƒ¿ÛÔÕ)
☺¿̃Òàx˜ẋðx"Ì ¯ÕÖxÛƒ"äÓ¿y¦|xÀà˝ à̄ƒyÓx̃Ê—¯§̌
¿x¿)

a = [1 2 3; 4 5 6]
b = [a; 7 8 9]
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m = []
for i = 1:10
m = [m; i]
end

☺¿̃ÒàxÈy«Ó˝ à̄ƒyÓmx̀§|xäÎy…¥ ˛xÚ˝ £̨¿̃
â"ÙÂÏ‚forÒàx˝ à̄ƒyÓ¯ƒ"Ç˜̇ |¿Ûª"äÓ)
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☺âx̄|Í à̀}ƒÀà˝ à̄ƒyÓÙ|Àà˜x¿̄ |y|xÜ¿y×§̨˘x5
ÖxÛƒ"äÓÒàxÍ Ô÷x̃Ù|⁄ ˜Ûº¯à̆Ì yflÕx¿x¿)

b = a(:)
☺¿̃Òàx¥ Îy‚¯ºyŠ÷˝ à̄ƒyÓÙ|⁄ ˜ÛºÕÛ§̨äÚ˘x

ÖÛ§̨ÈÚxÙ|`¦|¥ Ł¢¯˛ÑÝ˜x̄Á`ȬåÊ"äÓ)Ù|äƒ̃y}÷
¿̃Àà˝ à̄ƒyÓy|r−à¿̃ÚcÖÛ§̨¯æŠ÷a(i, j)¿̃

a(i+r(j-1))˜x̄Á¿̄ åÊ"äÓ)
29



☺¿̃ÒàxÌ ¯Õ˜ẋðxÒà̀Š‡¯å²§Ó¯¢Ü¿y×§̨x|Ù⁄ ˜ÛºÙÔÏÅ
â`åÏÅ− à̄¦ƒǛª¥ ˛x)Ì yÕÒàx¯å²§ÓÙ|ÝÒåÔ⁄ ˜Ûº
`ày|Ü¿y×§̨x¿Ûª)

const = [pi, j, inf, NaN]
NaN : Not a Number

☺˘xiÚjÖxÛƒ"äÓÙ|ÖxÛŠ÷Àà¯å²§Ó˙åÕ§̨xÜ¿y×¿̄Å)
i = 5
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☺¯Êxâx̄|iÚjâ˜x̀ÂÓ− à̄¦ƒ¿ÛŁÕ¿̀÷äÓÛÝÛÓ
`ªy|"äÓ)

clear i
☺Ì í̆Ù|¯Ǻ¥ ˛x¯å²§ÓäÓÛÝÛÓ˙åÕÙÕyÊx̀fiÁÍ |y

− à̄¦ƒ¥ ˛x)
ii = sqrt(-1)
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☺âx̄|Ö̀ à¿˜x̀ÂÓÀà¯å²§ÓäðyÅ¥ ˛xÑ̨ xÓ¯å²§x̃
¥ ªÛÕ

i
☺âx̄|− à̄¦ƒÀà¯å²§ÓÙ|⁄ ˜Ûº¯à̆Í Ô÷Ó¿Ûª"ä)

num = 25
z = 2+3i
z = [1+2i 7-3i 3+4i; 6-2i 9i 4+7i ]
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☺âx̄|âyÝ̄å²§Óâ¿̀÷1/¥ å|Úâx̄|âyÝ̄å²§Ó
â¯§Åx̃yÅ,1¥ å|Ü¿y×§̨x¿Ûª"äÓ)

s = ‘Hello World ’
☺âx̄|Ì yÕ¯å²§ÓÒåÎÚx¯§Åx̄Å`ày|® ¯‚y|`ª)
☺ä¦˛`åŠÅ˘x⁄ yÔÏÅÚ̃̆ ˜ǛªÜ¿y×§̨xŠÃÕ`å)
☺¼|yƒiskeywordâx̄|À‡Ö¿̄Å⁄ yÔÏÅÚ̃̆ ˜`ªÜ

Ü¿y×§̨x¿Ûª"äÓ)
33



☺˘x¥ Óî ÷‘âx̄|Ü¿yŸÕx̄ƒÖ¿̄ÅÚ‹Ú¿̇ÓÖ¿̄Å§̨xÜ¿y×
¿Ûª"äÓÚ˘x¥ Óî ÷.’âx̄|Ü¿yŸÕx̄ƒÜ¿y×§̨xÛª"äÓ¿)

z.’
☺ÒàxÍ Ô÷y|˜Û§̨¿transpose˙åÕÍ |yÁx̄fix¥ ˛x)
☺âx̄|ÒàxÙÅ˜ẋðx"Ì ¯Õy|Àà¹ …Ù|⁄ ˜Ûºƒ⁄ y„åøÛ
˜y§ð̃`ŠÅäðyÅ¥ ˛xÛÏfiÖl¹ …˘x¥ Óî ÷"§̨xÜ¿y×¿Ûª)
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☺⁄ yåÏÔ÷äÏºxÙÅ¿̃ÒàxÌ ¯Õ˜ẋðxÍ «Óày̨¯âyÝ"Öy|̆
äˇ àÛÕ"ÙÓyȬ|Ì yflÕx¿Ûª"äÓ)

c = (-2+2^5)/(3*2)
☺äÓ"yÝ̃ẋðx"Ì ¯Õ"̄ ày̨ "̀ ŠÕyÓ"yÝ̃Ûƒx̄¢x"âyÝ"¥ àÛÎÚx`ªy|"  )
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☺ÒàxÌ ¯Õ˜ẋðxâx̄|z ¯øÚ¿¯ËÔ÷¿̃x¿)äÃàøz ¯
äÎÛÔ¦Ó*Úâ¯Ëà¿z ¯ø¯å±ÕÙ|¯å±ÕÚy|Óî ÷¥.*
☺¿̃z ¯øäÎÛÔ¦Ó`ày|¥ Á¿¿ÛÔÕy|ÙfiÛƒÙ|˛¯µÚ

ÖÛ§̨˝ à̄ƒyÓz ¯ø¯à̂¢"ÖyÃÓx`ªy|)
☺¿̃z ¯ø¯å±ÕÙ|¯å±Õ`ày|¥ Á¿¿ÛÔÕ¿y¦|x¿Ú˝ à̄ƒyÓ
y|ÑÝâÚy̌Ó`ªy|)
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a = [1 2; 3 4];
b = [5 6 7; 8 9 10];
c = a*a
c = a.*a
c = a*b

☺¿"̀ ÝxÛ…"yµ…"Ì yå¢"̀ ªy}Õ"̄ à̂¢"ÖyÃÓx"z ¯ø"̄ Êx¿x)
c = b*a
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☺¼ÔfiÚ©à̄×ƒyÝ"̋ à̄ƒyÓ©|yµÓÈÛÔ¦ÓÌ yflÕxÓ¿Ûª"ä)
a = [1 2 3];
b = [4 5 6];
c = a+b;
d = a-b;
e = 2*a+3*b;
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☺ÒàxÌ ¯Õ˜ẋðxÀàâ¯ËÏÔ÷Ù|⁄ ˜Ûº\˙åÕ¿̃x¿)
d = 4\2

☺Òàx˜Û§̨¿¿̃¿̃ÛÓyÝ"̋ à̄ƒyÓÙ|⁄ ˜ÛºäÓÚ¿¿̃
¸ ÛÃ¦ÓäÎÚxÜ¿y×§̨x¿Ûª"äÓ)

39
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☺Ì í̆Ù|¯Ǻ¥ ˛xy|Ñå̌ÂƒÖxÛƒ"äÓË§̨¿Üy`Š‡ÙÎ¿y¦Ó
`Š‡ÈÛŸflÓx̃Í ‚¿ÛÔÕ)

A*X = B X = A\B
X*A = B X = B/A

☺Ñå̌Âƒ˘x¥ ˛ x̃Ù|⁄ ˜Ûº¯à̆− à̄¦ƒª"äÓ¿Û)
B/A = (A’\B’)’
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☺ÀàäÊ̊àÚÑŸÓÒàxK̃ẋðx"Ì ¯Õâ˜x¿̄ |Ö¿Û|Òàx
˜ẋðx"Ì ¯Õ¥ ˛x)

t = 0:10;
x = cos(2*t);
y = t.*cos(t);
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☺¥ Á¿`åŠÅÒàx⁄ x̃Û§̨¿x̃¿̃ÀàÖy|̆ÓyȬ|äˇ àÛÕ"Ù
¯Ëà¿`ày|Ù|⁄ ˜Ûº¯à̆¥ ªÛÕ)

for k = 1:10
x(k) = cos(k);
y(k) = t*cos(k);
end
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☺âx̄|¥ ðyà̃¿â¿Ú̃Ú˘x˜Û§̨¿inputÙ|Ì ¯ð¯à̆
Ü¿y×§̨x¿Ûª"äÓ)

t = input(‘Input the value of T: ’)
☺¿̃Òàx¥ Îy‚ÖxÛƒ"äÓK̄ÎyĄ̃x˜x¿̄ |ÚyàÅx̃yÅ¯§¥ ðyà̃¿
¿̄Å)
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☺âx̄|‹ Ú̄…˘xÒàxx̃̇ðx"Ì ¯Õ⁄ ˜y}÷exitx̃¿̃¹ …
ÖyÓ̄ð¡ àyƒ`åŠÅ)
☺Í }Á˘x‹ Ú̄…ÖxÛƒ"äÓâyÝ̄å²§ÓÜ¿y×§̨xǛªx̃¿̃Àà

Í àyðǕå…́¿̄ÅÚÙ¦ð¿`¦|ÒàxyÝ̄å²§Óx̃˜y|Õ¿ÛÔ)
save Myfile Ñ̨ xyÝ̄å²§Ó
load Ñ̨ xÍ àyð
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ÈŲ̂˜Ì ¯Åx$Ø#ǛÝyŁÓ¿̄ÅÙÅ¿̃K̀fľÓÚ¿˝ ÏflÓÍ åÃŁƒªǛK¥ ˛x
äÃà˝ ÏflÓÑÏ÷ÙÅ¿̃Öl˘x® ỹ¦ÓäÓî ˛x' „|¿Ûª"äÓÚ¿â¯Ëà

˝ ÏflÓy÷¿ÙÅ¿̃Ölx̀…x̃`ŠÕxÛ…"äÓ)ÈŲ̂˜Ì ¯Åx¿ÛÓ̄ð5Òàx¯Ý¿Ú
˝ ÏflÓz Û…Ú¿̃ÛÓÙÁî ÷âÒÓ¥ ˛x)ÖlÜÚ̄Êy÷¿`ŠŠÅ"äÓÚàxÒ
ÜÚ̄Ê¸ ¿̃`ŠÕxÛ…"äÓÚ¸ ¿̃K̀ŠàÛÊ"äÓäÎÚÜÚ̄ÊäÔÏ÷¯ƒ̄|Ú¯ƒí y|˘x
ÜÚ̄Êy÷¿`Š§̌ÝÚÒÓ˘x® ¯¬˜yÊ¿̃Ú̄¢âx̄|ÑåÏ¦ƒKÌ ¿̄Ó}Ó¤ Û¦Ǜª
Ì x)˝ £̨ÈŲ̂˜Ì ¯Åx$Ø#Ù|ÜÚ̄ÊÒåÔUÏ¦ÓÚÒåÏUæ„Óå¢¥ ˛ÛÚy|

ÖyÕl¿̃˝ ÏflÓÑÏ÷¥ ˇŁÕ)
¼}ŠÓ5K̃y„|`Ïfi,Ø K1/

46



� ���"����"��

��"������
������"�"��"�������



☺˜ẋðx"Ì ¯ÕMatlabâ¿x̀¦ƒ¼|yƒäøyà̃Ü¿yÓl¿̃x¿ÅÙ
âx̄|äð̄¦ÓyÝ"Öl˘x˜Û§̨¿¯à̆Ü¿y×§̨x`åŠÅ)

help elfun
☺y|¡ àyƒ˜Û§̨¿³ Ûðâ"ÙåÏÅâyÝ"¼|yƒøyà̃äÙåÎÚxy|¯æ§‰Ó

ä„åøÛƒÙvx̃x¿Ûª"äÓ)

48
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☺¼|xÛƒäƒy«Ï«ÓÍ «ÓĶ ÛŠą̊¸ ÛŠå̌ÅK)))ÙÅâx̄|Ù}̨ y„Ó
¥ Îy‚ ¿̃Öyà¿x̃Ü¿y×§̨x`ÕÛª"äÓ)

توضیح تابع

¸ ÛŠą̊äƒy«Ï«Ó sin
"̧ ÛŠą̊$fĩ¿"{ ˇ ‚"̄ |"ÖyÓÛỄlÙ# sind

ÀåÎÛ|̄ £åÝ"̧ ÛŠą̊ sinh
Ä l̃¸ ÛŠą̊ asin

"ä˛ÛŠą̊"Ä l̃$Ùfĩ¿# asind
Ä l̃ÀåÎÛ|̄ £åÝ"̧ ÛŠą̊ asinh
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☺¼|yƒhypot
☺¼|xÛƒäàyÔÕ
☺¼|xÛƒÑ§à̃yËÎ
☺¼|xÛƒ¿x̀÷x¹ Ï§‰Ó
☺¼|xÛƒ¿̄ÊÖ¿̄Å
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• åøÛƒ ¼|yƒ

˜̂ fi⁄ y¦|̄ Ó"ÞÛÔflÓ hypot

¼|yƒäàyÔÕ exp

Àà"âyŸŠÓ"äàyÔÕ"¼|yƒ expm1

Òà̄£Õ"Ñ§à̃yËÎ log

¿̀ ÷"Ñ§à̃yËÎÀà"Ùðyøx"Ù| log1p

Ü¿"âyŠ}Ó"Ñ§à̃yËÎ log10

Ñ§à̃yËÎÚ¿"âyŠ}Ó log2

¿̀ ÷"Àà"ÖxÛƒ"Ù|"Ú¿ pow2
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• åøÛƒ ¼|yƒ

¿̀÷"Àà"̃ ˆfi sqrt
¿̀ ÷"Àà"ÙŁà̃ nthroot

Ú¿"̆ x"äÕxÛƒ"Òà̄ƒ"Àà¿̇Õ nextpow2
©ÏµÓ̃̀Á abs
ÙàÚx̆ angle

¹ Ï§‰Ó"¿̀÷"Àà"¥ …y̨ complex
äÓÛÝÛÓ"¥ Ô̌Á image
äÂåÂ‚"¥ Ô̌Á real

M¥ ˛x"äÂåÂ‚"¿̀ ÷"yàl isreal

9/12/2018
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⁄ y„åøÛƒ ¼|yƒ

`ŠÅ"äÓ"¿̄Ê"̄ ×º"¥ Ǫ̂"Ù|"x̃"¿̀ ÷) fix
`ŠÅ"äÓ"¿̄Ê"¥ àyŸŠå|"âyŸŠÓ"¥ Ǫ̂"Ù|"x̃"¿̀ ÷) floor

¥ Ǫ̂"Ù|"x̃"¿̀ ÷`ŠÅ"äÓ"¿̄Ê"¥ àyŸŠå|"¥ }«Ó ceil
`ŠÅ"äÓ"¿̄Ê"• å„º"¿̀ ÷"Òà̄ƒ"Àà¿̇Õ"¥ Ǫ̂"Ù|"x̃"¿̀ ÷) round

`Õx¿̄Ê"äÓ̄|"x̃"Ì Ú¿"¿̀ ÷"Ù|"ÈÚx"¿̀ ÷"̀ Ó) mod
`Õx¿̄Ê"äÓ̄|"x̃"¿̀ ÷"Ú¿"Ñå̌Âƒ"ǛÕyÓ"äÁy| rem

`Õx¿̄Ê"äÓ̄|"x̃"¿̀ ÷"¥ Óî ÷) sign

9/12/2018
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☺ÒàxÖy|̆â¿x̀¦ƒ¼|yƒÙåÎÚxßÛ|̄ ÓÙ|à̄ƒyÓyÝ"̋¿̃x¿ÙÅ
¥ ˇåÎÒàx¼|xÛƒy|˜Û§̨¿¯à̆Í |yÁ`ÝyŁÓÜ¥ ˛x)

help elmat
☺¢"Ú"Ø y…"âyÝ"̋ à̄ƒyÓ"̀ åÎÛƒ"¿̃ÛÓ"̃ ¿"yÝ"¼|yƒ"Òàx"¿̄ |̃ yÅ"̄

`ªy|"äÓ)
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⁄ y„åøÛƒ ¼|yƒ
Ó"̀ åÎÛƒ"̄ ×º"̆ x"̄ ¢"̋ à̄ƒyÓ"Àà`ŠÅ"ä) zeros
äÓ"̀ åÎÛƒ"Àà"̆ x"̄ ¢"̋ à̄ƒyÓ"Àà`ŠÅ") ones

˝ à̄ƒyÓ"Àà`ŠÅ"äÓ"̀ åÎÛƒ"̀ ‚xÚ) eye
`ŠÅ"äÓ"̃ x̄Ãƒ"x̃"̋ à̄ƒyÓ"Àà repmat
˛x"¥ …xÛŠÃà"äð¿yæƒ"̋ à̄ƒyÓ¿̃x̀Õy§ rand
Õy§̨x"ÈyÓ̄Õ"äð¿yæƒ"̋ à̄ƒyÓ¿̃x̀ randn
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• åøÛƒ ¼|yƒ

Öy̌Ãà"Í ºxÛð"y|"¿x̀÷x"̀ åÎÛƒ linspace
ÙÃ}ª"Àà"̀ åÎÛƒ meshgrid
¯å²§Ó"Àà"¿y¦|x size
¯å²§Ó"Àà"ÈÛ¬ length
`¦|"¿x̀¦ƒ ndims
¯ºyŠ÷"¿x̀¦ƒ numel
ÆàyÔÕ"âx̄| display

M¥ ˛x"äÎy…"̄ å²§Ó"yàl isempty
M¥ ˛x"âÚy̌Ó"̄ å²§Ó"yàl isequal
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• åøÛƒ ¼|yƒ

Ö̀Õy}̌ ‡ cat

Í Ãª"̄ åå²ƒ reshape

â¯µÁ diag

ä«Ï«Ó"Òåày¢ tril

ä«Ï«Ó"í y| trilu

¥ ˛ x̃"Ú"¡ ‡"Æ…̄‡ fliplr

Òåày¢"Ú"í y|"Æ…̄‡ flipud

`¦|"Àà"ÈÛ‚"Æ…̄‡ flipdim

"Æ…̄‡4+Ùfĩ¿ rot90

9/12/2018
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• åøÛƒ ¼|yƒ

¯×º"̄ å¾"̄ ºyŠ÷"Ò§ðyà"âx̄| find
Öyày¢ end

âx"Ǖàx¿"Æ…̄‡ circshift
ÖÛÏå̌¢x eps

äÂåÂ‚"¿̀ ÷"Òà̄§Ễ̇ | realmax
äÂåÂ‚"¿̀ ÷"Òà̄§Ễ̇ | realmin
¿̃yÓx¿yÝ"̋ à̄ƒyÓ"̀ åÎÛƒ hadamard
äàÚ¿yfi"̋ à̄ƒyÓ"̀ åÎÛƒ magic
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☺Èy«Ó"̀ Š‡5
rho = (1+sqrt(5))/2
a = abs(3+4i)
a = 5*ones(3,3)
z = zeros(3,4)
i = ones(3)
n = round(10*rand(1,10))
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r = randn(3)
x = -5:0.1:5
y = randn(1000,1)

☺¯à̆"⁄ ˜Ûº"Ù|"ÖxÛƒ"äÓ"Ì x̄ÊÛ§̌åÝ"Ñ̨ "̃â x̄|¿̄Å"Í Ô÷)
hist(y,x)

☺¥ ˛x"¼à̆Ûƒ"¼|yƒ"ǛŠÝ¿"ÖyŁÕ"Ì x̄ÊÛ§̌åÝ)
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b = [1 2; 3 4]
c = [b b, b+4 b-1]

☺âx̄|® ˆ‚Ö¿̄Å¯ºyŠ÷˝ à̄ƒyÓÖxÛƒ"äÓÙ|ðÌ ¯¯à̆
Í Ô÷¿ÛÔÕ)

c(:,2) = []
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c = [b, b; b+4 b-1]
c(1:3:4, :) = []
c(:, 1:3:4) = []
c = [b  b; b+4 b-1]
c(1:2:16) = []
a = rand(3) 
b = [a, zeros(3,2); zeros(2,3), eye(2)]
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n = (0:10)’
pows = [n, n.^2, 2.^n]
x = (1:0.1:2)’
logs = [x, log10(x)]
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☺˜ẋðx""Ì ¯ÕMatlabâx̄|Ñ̨ ˜yÝ̃x¿ÛÔÕ⁄ yÕyÃÓx|Û…ä
¿̃x¿)
☺⁄ x̃Û§̨¿Ñ̨ ˜äŠ„ŠÓÙ|⁄ ˜Ûº¯à̆ªy|"äÓ`Š)

plot
xlabel
ylabel
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title
grid
axis
stem
subplot
hold on
hold off
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t = -pi:0.1:pi;
y = cos(t);
plot(t, y)
z = sin(t);
plot(t, y, t, z)
plot(t, y, ’--’)
plot (t, y, ’+.’)
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plot(t, y,’s’)
plot(t, y,’.-g’)

☺`Š‡äŠ„ŠÓx̃y|ÑÝÖxÛƒ"äÓÑ̨ ˜¿̄Å)
☺ÞÛÕÑ̨ ˜ÚÉ Õ̃äŠ„ŠÓx̃ÖxÛƒ"äÓÑå±ŠƒÔÕ¿Û)
☺y|Ü¿y×§̨x˘x˜Û§̨¿K̄à̆⁄ yæ‰ŁÓÍ ÓyÅàxÒ˜Û§̨¿x̃

ä˛ ˜̄ |¿̄Å)
help plot
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☺`¦|˘xÑ̨ ˜äŠ„ŠÓÖxÛƒ"äÓâx̄|˜Û„ÓäÂðxÚâ¿ÛÔ÷
äŠ„ŠÓ{ ˇ ‡̄|¿̆Úâx̄|äŠ„ŠÓÀàÖxÛŠ÷§Õxz y‰¿̄Å)

xlabel({'first line';'second line'})
ylabel('George''s

Popularity','fontsize',12,'fontweight','b')
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☺"äˇ àÛÕ"ÈÛÓ̄ð"̆ x"ÖxÛƒ"äÓ"â˜x̂Ê"{ ˇ ‡̄|"̃ ¿tex"̇ åÕ
¿̄Å"Ü¿y×§̨x  )

xlabel('\it{\omega_N = e^{(-
2\pii)/N}}')

☺`¦|˘xÑ̨ ˜äŠ„ŠÓÖxÛƒ"äÓäŠ„ŠÓx̃ÙÃ}ªâ`Š|"¿̄Å)
grid
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☺`¦|˘xÑ̨ ˜äŠ„ŠÓy|˜Û§̨¿axisÖxÛƒ"äÓ› Õ̃⁄ x̄åå²ƒ
äŠ„ŠÓx̃Ñå±Šƒ¿ÛÔÕ)

axsis([-2, 2, 1, 10])
☺˘xÖyÓ̄ðstemâx̄|Ñ̨ ˜âyÝ̃x¿ÛÔÕÙ§̌ˇ Ê

Ü¿y×§̨x¿Ûª"äÓ)
y=1:10
stem(y)
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☺˘xÖyÓ̄ðsubplotâx̄|Ñ̨ ˜ÖyÓ̆"ÑÝ`Š‡äŠ„ŠÓ
ÖxÛƒ"äÓÜ¿y×§̨x¿̄Å)

t = 1:10;
z = cos(t)
y = t.^2;
subplot(211)
plot(t, z)
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subplot(212)
plot(t, y)

☺ÖxÛƒ"äÓÙ„×ºx̃Ù|˜yŸ‡¥ Ô̌ÁÍ à̀}ƒ¿̄ÅÚ¿̃¯Ý
¥ Ô̌ÁäŠ„ŠÓx̃Ñ̨ ˜¿̄Å)

subplot(221),……, subplot(222),….
subplot(223),……., subplot(224)
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☺`¦|˘xÑ̨ ˜ÀàäŠ„ŠÓ¯ÊxÑåÝxÛ‰|äŠ„ŠÓ|â`¦âÚ̃
ÒåÔÝyÝ̃Û„ÓÑ̨ ˜¿ÛªäðyÅ¥ ˛x`¦|˘xÑ̨ ˜ÎÚxÒå
äŠ„ŠÓ˘xÖyÓ̄ðhold onÜ¿y×§̨x¿̄Å)
☺ÜyÊ̄ÝÑåÝxÛ‰|˘xÒàxäÊ̊àÚ¯Ëà¿Ü¿y×§̨xÃÕÑåŠ`ày|˘x

ÖyÓ̄ðhold offÜ¿y×§̨x¿̄Å)
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☺ˇ åÎ"Ü¿x¿"ÑŸÓ"¼|xÛƒ"̀ åŠÅ"¡ àyƒ"x̃"̄ à̆"¼|yƒ`ÕÛª"äÓ"¥ )"̃ ¿
`ª"̀ ŠÝxÛ…"ä˛ ˜̄ |"¼|xÛƒ"Òàx"ÙÓx¿x)

help datafun
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• åøÛƒ ¼|yƒ
ÑÔà̇ÅyÓ max
ÑÔåŠåÓ min
¹ ˛Û§Ó mean
ÙÕyåÓ median

˜yå¦Ó"® x̄„Õx std
˝ Õyà̃xÚ var
Ö¿̄Å"{ ƒ̄Ó sort
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• åøÛƒ ¼|yƒ

¯ºyŠ÷"¼Ôfi sum
¯ºyŠ÷"z ¯ø prod
Ì x̄ÊÛ§̌åÝ hist
ä¦Ôflƒ"¼à̆Ûƒ cumsum

ä|̄ ø"ä¦Ôflƒ"¼à̆Ûƒ cumprod
©§ŁÓ diff

äË§̌}ÔÝ"{ à̄ø corrcoef
˝ Õyà̃xÚÛÅ cov
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☺Èy«Ó"̀ Š‡5
b = [5 1 2;3 9 4;7 6 8]
index = find(b == 6)
[r,c] = find(b == 6)
m = max(b)
m = max(max(b))
[v,r] = max(b)
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min(b)
s = size(b)
d = b(2,:)
s = size(d)
l = length(d)
max(size(d))
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n = ndims(b)
length(size(b))
p = numel(b)

☺"̃ ¿MATLABåÕ"â`¦|"Ų̀"âyÝ̃x¿̄ |"ÖxÛƒ"äÓ"̇
¿̄Å"− à̄¦ƒ)

a = [5 7 8;0 1 9; 4 3 6]
a(:,:,2) = [1 0 4;3 5 6; 9 8 7]
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a(:, :, 3) = 5
r = rand(4, 3, 2)
r(4, 1, 2)
r([1 3 4], 2 ,1)
r(3, :, 2)
s = size(r)
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☺âx̄|Ö̀ Õy}̌ ‡Ú¿˝ à̄ƒyÓÙ|ÑÝÚÍ åÃŁƒ˝ à̄ƒyÓ
`à̀fi˘x˜Û§̨¿catÜ¿y×§̨x¿Ûª"äÓ)

b = cat(3, [2,8; 0 5], [1 3; 7 9])
a = [1 2; 3 4]
b = [5 6;7 8]
c = cat(1, a, b)
[a; b]
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c = cat(2, a, b)
[a, b]

"̆ xcat(3,……..)`¦|"̃ ¿"̋ à̄ƒyÓ"Ö̀ Õy}̌ ‡"â x̄|"Ì Ų̂
¿Ûª"äÓ"Ü¿y×§̨x )"̃̄ àÚyæƒ"ÖxÛƒ"äÓ"̃ yÅ"Òàx"y|¥ …y̨"äËÕ)
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☺¿̃Òàx¥ Ô̌ÁÒà̀Š‡Èy«Ó¥ Ÿfiâ˜Úl¿yàÎyµÓ{
Ù§ªˆÊÙvx̃x¿Ûª"äÓ)

a = 1+2i
b = Real(a)
c = imag(a)
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abs(a)
angle(a)
conj(a)
complex(2,3)
pow2(5)
nextpow2(13)
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log10(10)
x = rand(1,10)
x(4:-1:2)
x = (0:0.1:1)*pi
linspace(0, pi, 11)
logspace(0, 2, 11)
linspace(0,10,11)
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☺˜Û§̨¿linespacey|Ų̀¯§Óx̃y¢Ü¿y×§̨xª"äÓ¿Û)Òå|
¯§Óx̃y¢ÈÚxÚÌ Ú¿Ù|Ü̆x̀Õx¯§Óx̃y¢Ì Ų̂ÙµÂÕàx¿yfl`ŠÅ"äÓ)
☺˜Û§̨¿logspacey|Ų̀¯§Óx̃y¢Ü¿y×§̨xª"äÓ¿Û)Òå|

Ñ§à̃yËÎ¯§Óx̃y¢ÈÚxÚÑ§à̃yËÎ¯§Óx̃y¢Ì Ú¿|ÙÜ̆x̀Õx¯§Óx̃y¢
Ì Ų̂ÙµÂÕ¿yflàx`ŠÅ"äÓ)
☺ı ¯ð"Æå¢¿x̀¦ƒßyÂÕlinespace¿̀ ÷,++Ú

logspace¿̀ ÷0+`ªy|"äÓ)
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linspace(0,50)
logspace(0,50)

☺¥ ŸfiÒ§ªx¿⁄ y„åøÛƒ˘x¥ Óî ÷"Ü¿y×§̨xÓ¿Ûª"ä)
"a = 50

☺âx̄|ÆàyÔÕ¿̀÷Ù|⁄ ˜Ûº¿yÔÕäÔÏ÷Ù|Ì ¯ð¯à̆
Í Ô÷`ŠÅ"äÓ)

x = 2e5
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b = [5:-1:1 3 8]
c = [b, 0]
d = [a(1:2:5) 1 0]
c, d
who
clear b c
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2^4
a = [1 2 3]
a.^2
a.^3
a = 2:3:8
size(a)
b = [a’ a’ a’]
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size(b)
c = b(1:2:3, 1:2:3)
size(c)
d = a+b(2, :)
size(d)
w = [zeros(1, 3) ones(3,1)’ 3:5’]
size(w)
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b([1, 3], 2) = b([3, 1], 2]
Size(b)
e = 1:-1:5
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☺âx̄|¯åå²ƒ¥ Ó̄ðÆàyÔÕ¿x̀÷x˘x˜Û§̨¿format
Ü¿y×§̨x¿Ûª"äÓ)

format short
☺¿x̀÷xx̃y|/ÑÁ̃˜yŁ÷xÖyŁÕ`Ý¿"äÓ$Ù|⁄ ˜Ûº

ı ¯ð"Æå¢#)
format long

☺¿x̀÷xx̃y|,/ÑÁ̃˜yŁ÷xÖyŁÕ`Ý¿"äÓ)
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format bank
☺¿x̀÷xx̃Ù|⁄ ˜Ûº-ÑÁ̃˜yŁ÷xÖyŁÕ`Ý¿"äÓ)

format rat
☺`Ý¿"äÓ"ÖyŁÕ"â¯ˇÅ"⁄ ˜Ûº"Ù|"x̃"¿x̀÷x)

pi
format bank
pi
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pi
format long
pi

☺˜Û§̨¿formatÆàyÔÕ¿x̀¦ƒ˜yŁ÷xx̃Ù|¥ Îy‚
ı ¯ð"Æå¢ÖlÍ à̀}ƒ`ŠÅ"äÓ)
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☺˜ẋðx"Ì ¯ÕMatlabäƒx̃Û§̨¿Ü̃y|̃ ¿⁄ yåÏÔ÷|x̃âx"Ùµ
¿̃x¿)¥ ˇåÎÒàx¼|xÛƒ¿̃˜Û§̨¿¯à̆¥ ˛xÙÅ¿̃ÙÓx¿xÒàx
¼|xÛƒä˛ ˜̄ |`ÕÛª"äÓ)

help relop
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⁄ y„åøÛƒ ¼|yƒ
¯ƒ"Ç˜̇ | >
¯ƒ"À‡ÛÅ <

âÚy̌Ó"yà"̄ ƒ"Ç˜̇ | 6>
âÚy̌Ó"yà"̄ ƒ"À‡ÛÅ 6<

âÚy̌Ó 66
− Îy‰Ó 6~

−µ÷"̃Ûƒx̄¢x &
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⁄ y„åøÛƒ ¼àyƒ

¼à̄˛"−µ÷ &&
äÏæð"̃Ûƒx̄¢x |

Í æð¼à̄˛ ||
ł åÂÕ ~

âyàâ ỹæ„Õx xor
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☺`Š‡Èy«Ó
tf = [30 40 50 60 70]>40
a = [2.5 6.7 9.2 inf 4.8 NaN];
b = isfinite(a)
c = islogical(a)
d = islogical(b)
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x = -3:3
tf = logical(x)
x = randperm(12)
x = reshape(x,3,4)
tf = (x<=5)
whos tf, x
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c = [true false]
a = [1 2 3;4 5 6;7 8 9];
b = rem(a,2) ~= 1
a(b)
clear
a = 0;
c = a&b
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c = a && b
☺¿̃MatlabÀàâ¯˛äàyÝ̃y§…y̨Ù|yŁÓày̨¯

âyÝ"Öy|̆äˇ àÛÕ"ÙÓyȬ|¿ÛfiÚ¿̃x¿)¥ ˇ åÎÍ ÓyÅxÒà¼|xÛƒ¿̃
¼|yƒ¯à̆`ªy|"äÓ)

help lang
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⁄ y„åøÛƒ ¼|yƒ

ä¬̄ª"¼|yƒ if

ä¬̄ª"¼|yƒ else

ä¬̄ª"¼|yƒ elseif

ÙÂÏ‚"Ú"ß¯ª"Öyày¢ end

ÙÂÏ‚ for

ÙÂÏ‚ while

ÙÂÏ‚"̆ x"‹ Ú̄… break
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if expression
statements

end

if  expression
statements

else
statements

end
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if expression
statements

elseif expression
statements

else
statements

end
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for variable = value1:value2
statement
…
statement

end
n=100;
for r = 1:n

for c = 1:n
a(r,c) = 1/(r+c-1);

end
end
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x = [];
for i = 1:10
x = [x, i^2];
end
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while expression
statements

end
switch switch_expr

case case_expr
statement, ..., statement

case {case_expr1, case_expr2, case_expr3,...}
statement, ..., statement

otherwise
statement, ..., statement

end
108



9/12/2018
Alimohammad Latif & MohammadReza 
DehghaniMahmoudAbadi, Yazd University

method = 'Bilinear';
switch lower(method)
case {'linear','bilinear'}

disp('Method is linear')
case 'cubic'

disp('Method is cubic')
case 'nearest'

disp('Method is nearest')
otherwise

disp('Unknown method.')
end
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for n=1:10
x(n)=sin(n*pi/10)
end

n=1:10;
y=sin(n*pi/10);
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☺ÜÛ„ÕÙ}̨ y„Óeps
num = 0;
eps = 1;
while (1+eps) > 1
eps = eps/2;
num = num+1;
end
eps = eps*2
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a=1; b=2; c=1;
if(b^2-4*a*c)<0
disp(‘This equation has two complex root.’)
elseif (b^2-4*a*c)==0
disp(‘This equation has two identical real roots.’)
else
disp(‘This equation has two distinct real roots.’)
end
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eps = 1;
for num = 1:1000
eps = eps/2;
if(1+eps) <= 1
eps = eps*2
break
end
end
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eps = 1;
for num = 1:1000
eps = eps/2;
if(1+eps)>1
continue
end
eps = eps*2;
break
end
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x = 2.7
units = ‘m’
switch units
case {‘inch’,’in’}
y = 2.54*x
case {‘feet’,’ft’}
y = 2.54*x/12
case {‘millimeter’,’mm’}
y = x
case{‘meter’,’cm’}
y = x/100
otherwise
disp(‘unkonwn Units!’)
y = NaN
end
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a = ones(4,2);
b = 5*eye(3);
try
c = a*b;
catch
errmsg = lasterr;
disp(errmsg)
end
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☺¼|yƒlower¯§Åx̃yÅâ¿Ú̃Úx̃Ù|¯§Åx̃yÅÀ‡ÛÅÍ à̀}ƒ
`ŠÅ"äÓ)

lower(‘A’)
☺¼|yƒupper¯§Åx̃yÅÀ‡ÛÅx̃Ù|Ç˜̇ |Í à̀}ƒ`ŠÅ"äÓ)

upper(‘a’)
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☺âx̄|Ö̀ à¿¥ ˇ åÎ⁄ yÔÏÅâ`åÏÅ˘xÖyÓ̄ð˘¯àÜ¿y×§̨x
¿Ûª"äÓ)

iskeyword
☺âx̄|À‡Ö¿ÛÔÕÒàxÙÅyàlÀà˜Û§̨¿˘xÔÏÅ⁄ yâ`åÏÅ

¥ ˛xyà¯å…˘xÖyÓ̄ð¯à̆Ü¿y×§̨x¿Ûª"äÓ)
tf=iskeyword(‘while’)
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☺âx̄|â ¯åÊ"Ü̆x̀Õx⁄ `ÓÖyÓ̆âx̄fixÀàÙÓyȬ|˘x¿Ú
˜Û§̨¿ticÚtocÜ¿y×§̨x¿Ûª"äÓ)

tic
ÙÓyȬ|¿̃ÛÓ¯±Õ

toc
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☺Èy«Ó5
tic
for i = 1:10^6
sin(i);
end
toc
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tic
i = 1:10^6;
sin(i);
toc

☺Ù±‚î Ó¿Ûª"äÓâ"ÙÓyȬ|Ì Ú¿ÖyÓ̆â¯ƒ"ÑÅx̃æÓ® ¯
Ü¿ÛÔÕ¥ ˛x)Òàx̄|yŠ|ÖyÃÓí x"ä§‚˘xÙÂÏ‚forÜ¿y×§̨x
`åŠÃÕ)
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☺âx̄|Ü¿y×§̨x˘xhelpÒàxx̃̇ðx"Ì ¯ÕÖxÛƒ"äÓÙ|
⁄ ˜Ûº¯à̆Í Ô÷¿̄Å)

help Ì yÕ˜Û§̨¿
help plot

☺¿̃Òàx¥ Îy‚⁄ y„åøÛƒâ`å×Ó¿̃¿̃ÛÓÒàx˛¿˜Û§Ü¿x¿
¿Ûª"äÓ)¯ÊxÑfl‚⁄ y÷î ¬x¿yà̆`ªy|ÚyÔªåÝxÛ‰|`Òàx
⁄ y÷î ¬xx̃Ù|⁄ ˜Ûºâx"Ù„×º`åŠå}|Ù|Ûº⁄ ˜¯à̆Í Ô÷

`åŠÅ)122
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more on
help plot

☺âx̄|¯å¾Èy¦ðÖ¿̄ÅÒàx˜Û§̨¿˘xmore off
Ü¿y×§̨x`åŠÅ)
☺˘x˜Û§̨¿help helpäƒy÷î ¬x¿̃¿̃ÛÓÜÛ„Õ×§̨xÜ¿y
˘xhelpÜ¿x¿¿Ûª"äÓ)
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☺y|Ü¿y×§̨x˘x˜Û§̨¿doc helpÖxÛƒ"äÓ˘x⁄ yÕyÃÓx
helpâyÝ"Ü¿y×§̨xâ¯Ëà¿¿ÛÔÕ)

doc help
help doc

☺˜Û§̨¿ÈÚx˘xhelpÙ|⁄ ˜ÛºhtmlÀàäƒy„åøÛƒ
`Ý¿"äÓÚ˜Û§̨¿Ì Ú¿help˜Û§̨¿docx̃¿̃ǕflŠ¢˜yÅ
ÖyŁÕ`Ý¿"äÓ)
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☺˘x˜Û§̨¿lookforÖxÛƒ"äÓ¯Ý⁄ y÷î ¬xâ`å×Óx̃
¿̃¿̃ÛÓÀàÍ Ô÷Ø y…Ûfl§̌fi¿̄Å)

lookfor string
☺¿̃Òàx˜Û§̨¿ÙåÏÅä¦|xÛƒÙÅy|string¯˛Ú˜yÅ`Õ̃x¿
x̃¥ ˇ åÎ`ŠÅ"äÓ)
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☺ÞxÛÕx¯àÛæƒ
grayscale images (gray level)
RGB images
index color images
BW images
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☺˘x˜Û§̨¿imtoolÖxÛ§åÓy|ÙfiÛƒÙ|¥ Å̄‚¸ ÛÓ
K⁄ yæ§‰ÓKäàyŠªÚ̃KÉ Õ̃ÞÛÕ¯àÛæƒx̃ǛÝyŁÓ¿̄Å)

imtool('board.tif')
☺Àà¯àÛæƒx̃y|˜ẋ|x¥ Å̄‚¸ ÛÓÆàyÔÕ`Ý¿"äÓ

[X,map] = imread('trees.tif');
imtool(X,map)

☺Àà¯àÛæƒ˝ Å̀Šàx˜x¿x̃ÆàyÔÕ`Ý̀åÓ

I = imread('cameraman.tif');
imtool(I)

☺ÖxÛƒ"äÓx̀§|x¯àÛæƒx̃¹ ˛Ûƒimread`ÕxÛ…Ú˝ £̨ÆàyÔÕ¿x¿)

h = imtool(I,[0 80]);
close(h)

☺âyÝ"Í ˇÃå¢Àà¯àÛæƒx̃ÙÅ¿̃Àà› Õ̃Œ‰ŁÓ˜x̄Á`Õ̃x¿ÆàyÔÕ`Ý¿"äÓÚ˝ £̨y|Ü¿y×§̨x˘x˜Û§̨¿closeÖlǕflŠ¢x̃¿̀ Š|"äÓ)
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☺y|Ü¿y×§̨x˘x˜Û§̨¿impixelÖxÛƒ"äÓy|Ö¿x¿
⁄ yæ§‰ÓÀà¯àÛæƒÉ Õ̃K̇Ó̄ÁK̇}̨ä|lƒ¯àÛæx̃‹ x̄‰§̨x

¿̄Å)
RGB = imread('peppers.png');

c = [12 146 410];
r = [104 156 129];
pixels = impixel(RGB,c,r)

☺¿̃äƒ̃ÛºÙÅÖyÓÛỄlÒàx¼|yƒÀà¯àÛæƒ˛¶Ûµ
â¯§̌Åy…`ªy|âyÝ"¥ Ô̌ÁK̇Ó̄ÁK̇}̨ä|lÓâÚy̌`ÝxÛ…

¿Û|)
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☺y|Ü¿y×§̨x˘x˜Û§̨¿imfinfoÖxÛƒ"äÓäƒy÷î ¬x¿̃
¿̃ÛÓÀà¯àÛæƒÙ|¥ ˛¿¿̃Úl)

imfinfo('cameraman.tif')
☺Òàx⁄ y÷î ¬x¿̃¿̃ÛÓÞÛÕK̄àÛæƒÈÛ¬K̄àÛæƒı ¯÷

K̄àÛæƒ©Ô÷K¥ å|˙ày̨Ú)))x̃Œ‰ŁÓ`ŠÅ"äÓ)Òàx
⁄ y÷î ¬x˘x˜̀ ÝÍ àyð¯àÛæƒǛÕxÛ…¿Ûª"äÓ)
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☺ÞxÛÕxyÝ"Ü¿x¿
Int8Àà¿̀÷3ä§å|Òå|ä×ŠÓ,-3yƒ,-2

Unit8Àà¿̀÷3ä§å|Òå|+yƒ-00
Int16Àà¿̀÷,1ä§å|$¥ }«ÓÚä×ŠÓ#

Uint16Àà¿̀÷,1ä§å|¥ }«Ó
Int32Àà¿̀÷. -ä§å|$¥ }«ÓÚä×ŠÓ#

Uint32Àà¿¿̀ ÷. -ä§å|¥ }«Ó
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doubleÀà¿̀÷äÂåÂ‚
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