A0 A jal) sl agle aud 3l Jalaill g daa ) s

2D <8 siaal)
MATRICES 2D

MATLAB z<b_» .8 MATRIX <\ siaall i3 3k

columns s34 s rows < sina JS5 o CSI( paael) will) o6V (10 e sane o 4 sboadl

i1 Qg ... Qp
Az1 Q... dAzp
aml amz amn

mxn

Bt 22e n ¢ agiall oo Jiam dus
—r Ml IS g6 D0 gand) 5l Lpiiall Cilgaiall JLaaY 5 jilall 48 Hhll aadiu 48 shias JlaaY
>>a=[123;456;7 8 9]

Or
>>a=[1,2,3;4,5,6,7,8,9]
Or
>>a=[1 2 3¢
45 64
7 8 9]
q=

1 2 3
4 5 6
7 8 9

: Cld ghiaall Jo Wyl ) Sar Al cllaal)
: A ghuaall jualic (1 (pra paic slodiad Y gl
A By | e il 3 5 3 sanll Qi Caal)
>>a=[123;4 56,7 89]
a:

N
[0 IRV, I \9)
O O\ W

¢ Culll) 3 gandl (ya gal.“d\ —dall gé painll glediul o
>>a(2,3)
ans =
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

dlay) 48 shaal) (pa duija 48 ghaa [45A)] 48 giaall palic ﬁﬁw@u:\sw Laaile
s 4l daal) asdid (
A(start row: step : end row ,start column : step : end column)

s gall sl 4—] \—r saac ) Hlial

(SUI 3 gard) g GEN 5 J oY) Cauall ot a5 Euag g A ghiaall (e b Buas A8 ghiaa LAY JUa

Sl 4
>>b=a(1:2:3,2:3)
b=
2 3
8 9

JoY) dganl) s g SN 3 ganl) (e a0 Baas W) pran g GGl g ALY Clual) slo i @
>>c=a(2:3,3:-1:1)

c=
6 5 4
9 8 7
(SE) aall saac) JK) saae V) area 5 SU Caall paail : Baas) aran LIS @
>>d=a(2,:)
d=
4 5 6
S a5 ¥ 3 garll (e il 3aac V) Ll ghiall aaea 0a 1 ghial) aan LA @
>>e=a(:,1:2)
e =
1 2
4 5
7 8
BaasYl g i shall aan LIS @
>> f=a(:,:)
1 23
4 56
7 89

SAY) 3ganl) (pa i ghaal) aran JLTA) o
>> g=a(:,end)
g=
3
6
9
daasY) aran g Al cial) JLIA) e
>> h=a(end,:)
h=
7 8 9
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

s 48 ghaal) palic N jais Jlasic) o) d8ll.: Ll
LN 48 gaddl palic ) jaic daleaY

>>a=[123
256
7 89]
q=
2 3
5 6
7 8 9
A el 22al) Judis o5 48 ghiaall sl 23a (ua &) 3 gaal) g GG Caall A 20 80 AdLDY e
Slel A jlea¥] cilai baal | aaal) dad o5 3] el AaBle 5 (1 ppra (a8 (gm0 pua gy A58l
Baana dadd Led Cad Al alacY)

o=

>>a(3,5)=20
o=

2 0
5 0

8 20

@V aseall palic 111,13, 15 Hl,Y) ddlal Sie 48 simdll I jalic s2c 4Ll o
>>a=[123;45 6,78 9]

1 3 0
4 6 0
7 9 0

a=
1 2 3
4 5 6
7 8 9

>>a(;4)=[11 13 15]

a=
1 2 3 11
4 5 6 13
7 9 8 15

_;:\:\S\ﬂ\a:\é)é..aaﬂsaﬁ&ﬁﬁawﬁu‘jcq}é‘aﬂ\dﬁjdwﬁﬁ\ °
>>a=[15329 7]

q=
1 5 3
2 9 7

>>a(:,end+1)=5

Or

>>a(:,4)=5

q =

1 5 3 5

1 9 7 5
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

s s A Ay 48 ghaal) palic G palic Bi g) pais add Jlasiu).; W
3wl s CIE Couall 3 3 gm sl yomial) JIniod ; 8 ghomall 3 yomic Gad i3 @

e daglly J5Y)

>>b=[1372:3461:7984]
b=

1 3 7 2

3 4 6 1

7 9 8 4
>>b(3.,1)=0
b=

1 3 7 2

3 4 6 1

0 9 8 4

5 13, glasa Lpmsan Cllill Cauall o Jal - AL, i o i o

>>b(3,:)=5

1 3 7 2

3 4 6 1

S 5 5 5

11 2 4 shse Lomsan (A 2 ganll o Jral : 4l d5ac o8 jpi @
>>b=[1372;3461;7984]

b=
1 3 7 2
3 4 6 1
7 9 8 4
>>b(:,2)=11
b=
1 11 7 2
11 6 1
7 11 8 4
((Ada sl 5 il gy in) Bnn JA0) iy ALl gac o iily
b=
1 11 7 2
3 11 6 1
7 11 8 4
>>b(:,3)=[4;5;77]
b=
1 11 4 2
3 11 5 1
7 11 77 4
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

+ 10 2321l J5¥) Caall b (G (5 53) Gl 5 O (gl Cpanad) Jlagiad
>>c=[137;246,789]
C =

>>c(1,[13])=10 % c(1,1:2:3)=10
C:

10 3 10

2 4 6

7 8 9

: 10 23321 o sieall gand (SN (G 52) G 5 J5¥) 03 sanll 8 alae Y Jlariad
>>c=[137;246;789]
c=
1 3 7
2 4 6
7 8 9
>>c(:,[1 3])=10
c=
10 3 10
10 4 10
10 8 10
Aailly N ) O gW) e 1800 (403 sanll s G W Y (e 2SR il 8 paamlinl) s
L
>>b(1:3,1:2)=0

4
5

S oo T
S O O

2

1

77 4
s ] Arapall Gul g8 aladinly Cild ghiaal) (o palis Bis g) paic dida ; lal

L aal g peaic Cada Sy

>>b=[1372:3461;7984]

b=
1 3 7 2
3 4 6 1
7 9 8 4

>>b(1,1)=]
77?7 Indexed empty matrix assignment is not allowed.
(i) 3 gaal) Cida ia) JalS 3 sae 5) JalS Cia Cada (S
>>b(:,3)=(]
b=
1 3 2
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

3 4 1
7 9 4
(3% (1) pay call g Hhaull o8 ) s are Coia il ) G Caall Cads )
>>b(3,:)=]
b=
1 3 7 2
3 4 6 1

s (size )( A sianl) aaa) 43 shiaall day) 48 ma -3 Lusald

>>a=[1234;5678]
q=

1 2 3 4

5 6 7 8
>>gize(a)

ans =

& T
8 siuall e sac ) e

>>gize(a,l) Ladd Ca giuall 2ac 48 pral
ans =
2
>>gize(a,2) dasd 30ac W) dac 48 yadl
ans =
4
slength ¥ aladiuly ¢ 48 ghaal) & ,S¥) daial) Joh 4 mal - Ll

>>q=[12;34;56]

q=
1 2
3 4
5 6
>>size(q)
ans =
3 2
>>]ength(q)
ans =
3
() Opidalatial) (pilalil) addiead <) g 3 gas JSEn 48 ghaal) palic JS Ll -: blu
>>q(:)
ans =
1
3
5
2
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

4
6

‘numel Y alddiuly G g ¢ 48 ghuaal) palic dac 48 mal -; Ll

>>numel(q)
ans =
6
Or
>>]ength(q(:))
ans =
6
el o) ua ) gagand) Axial) Jygadl o) BaasY) Ju cighuall pabis ot bl
:&M\@M‘Aﬂ.}(')ﬁdﬂg&l—)ﬁ‘h% @b\%rﬂﬂj

>>a=[123:456:789]

a:

NCR NG
co W N
O O\ W

>>q'

o
=
7

W N =
- Y. N
O 00

: 48 ghuaall iyl JhaBl) ualic slay)-:10
- i) e A ghoadll il L alie Sy diag A oS o
>>a=[123:456:7809]

1 2 3
4 5 6
7 8 9
>> b=diag(a)

JSEIL Baalgll Adghaall alic aaal sum V) At Adghiaal) alic zaa 11
O i

>>a=[1234:4567;789 10]
-

1 2 3 4
4 5 6 7
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

7 8 9 10
>> slzsum(a) e IS A8 ghiadll saae | palic ﬁs g Jala alal

3da

sl =
12 15 18 21
or
>> gl=sum(a,l) odi Ao Jpaall 4l as, )l
daail
sl =
12 15 18 21
>> s2=sum(a,2)s> e IS4 hiadl (htia palic ?5'3 & Jala ol
s2 =
10
22
34
>> s3=sum(sum(a)) s palic piaa aan Juals A
28 gindl
s3 =
66
or
>> s3=sum(a(:))
s3 =
66
4 ghaaall ol kil jalic aea Juals dasY
>> bl=sum(diag(a))
bl= 15
-1 A8 ghaal) palic ad cpa Juals Al 112
Qi dly Cusy A shiad) palic ad @ pal productielSl Laidl a5 prod Al aading
Lal | e daie JU0 e AU 5585 80a e JS A8 jhiad) Baee ) (e 250 IS jualic

- 2 ALy
>>a=[123;456;789]
a=

1 2 3

4 5 6

7 8 9
>>pl=prod(a) 3aa e JS48 siaall 3aee ) palic (1 jia Juals ol
pl=
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

28 80 162
or
>> pl=prod(a,l) Aol daml) iy e Jpaslldnlide jha
pl=
28 80 162
>> p2=prod(a,2) wle JS i sl i giun ualic (s jun dusla da

PACN

504
>> p3=prod(prod(a)) 4 hiadl palic aiea G pia Juala alay)
p3 =
362880
or
>>p3=prod(a(:)) Al Al Gt Jle J panll 40045 )l
p3 =
362880
A siadl ool Hhadll pualie G ja Juala AlagY
>>b2=prod(diag(a))
b2 =
45

_: A8 ghaall L& ,uSY) paisl) o) -13

Cuaydas o S48 giiaall saac) (e dgee JS jualind HSY) jaiall alayY max Alall aadius

D AUl ABGY) JaaY (2 see IS (e S a8 1) 40 Sia daie gl () S
>>a=[123:456;789]

q=
1 2 3
4 5 6
7 8 9
>>ml=max(a) stadl A Jo K 2se JKHSY) paiall dad Ay
ml =
7 8 9
or
>> ml=max(a[],1) Blad) Anil) s Lo pemall 253 2 e
ml =
7 8 9
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AU A yal)

sl agle and @) Jlail) g daa ) jiida

>>m2=max(a,[],2)
m2 =

3

6

9

>>m3=max(max(a))

m3 =

9
or
>>m3=max(a(:))
m3 =

9

48 iadll Ao e S coa IS SV paiall dad Ay

2 gheaall ualic muaal HSY) jeaiall dad Sasy

Rl il o e pemall 45 821

—: Adghanll B aaY) yaisd) Mol -14

e dgee S jpal¥) palell J\;.J\g(minimumuﬁ)ha'j';\ 235) min PRIRN| PRENI
(29ae IS (e a8 ) 4dd) dia daatiae U G &S G Baa e JS A8 ghiaall Baac)

- A ALY JaaY

>>a=[123:456,789]

9=
1 2 3
4 5 6
7 8 9
>> nl=min(a)
YEPEIEN|
nl =
1 2 3
or

>>nl=min(a,[],1)
aalul)
nl =

1 2 3
>>n2=min(a,[],2)
48 siendl)
n2 =

1

4

7
>> n3=min(min(a))

B e S 3gae IS il eaiall dad dauy

Al i e ) pemal] A5 2o

‘;J:E.A;‘_Ac &M&MY\M\MJMY
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

n3 =
1
or
>> nd=min(a(:)) Aglall Al st e J paall Al A4 Hla
n4 =
1
+ Lalal) il ghaal
S sne Cagiiall 2xe Lo O oS ) 48 ghiadll a5 -:Square Matrix 4a sl 4 giaal) |

e Y dael
>>a=[123;456,789]
q=
I 2 3
4 5 6
7 8 9

Dlial el palic o x5 giad Al 48 ghiadll a5 -:Zero Matrixa_iall 48 shaal) |
- allll Luall zeros AlA pladiuly La sL3) (San g

z=zeros(m,n) or z=zeros([m n])
L daee Y 22e ) ¢ o siall e m¢ Z\AM\R‘“Z‘L&;
dapall pladiul (Sad (Baae Y 2o (5 s Cosbiall dae) day o 4y Hiia Ad ghias e J pasll
-+ aalul) atiay) L; daagalg¢ z=zeros(n) Al

>>7eros(3,4)
ans =

0O 0 0 O
0O 0 0 O
0O 0 0 O
>>7eros(3)
ans =

0O 0 O

0O 0 O

0O 0 O

e W yalic ad aies (g gind il 48 sl a5 -:Ones Matrix &laY) 48 5iaal) |
: L) (e LS gmies Al alaxiuly b 5La3l (e ¢ muaall 2l )

O=ones(m,n) or O=ones([m n])
c3e ) dae ¢ s ghall dae me A8 shaal) sl O s
Alasin) S (Baee ) 22e (g gl B giiall 2ae) day pe dalal) A8 sian Ao J gand) Ba )l 1)
-+ aadlal) ALiaYy) ‘_g daagadlg¢ Ozones(n) Al dsruall
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

>>ones(3,4)
ans =

1 1 1 1
1 1 1 1
1 1 1 1
>>ones(2)
ans =

1 1

1 1

Jiaganl g a8 5 1, 0wl (e (5S35 48 siinn 4 5 -2 Identity Matrix dulaal) 48 siaal) 4
Ge gl 1 L&Y 5 ¢ lial (5 AY) W jealic 8L Lo ¢ Ll o )l il jealic auen
eye PRIRY] PRE 8 sl

e=eye(m,n) or e=eye([mn])
c3e ) dae ¢ s ghall dae me A8 shaal) anl @ Cus
Alaxin) (e (B2ee Y] 20 (5 b Chsiaall 330 ) day je Bulae A giian e J geanll Lo 13
-+ audlal) ALY uﬁ daagalg¢ e=eye(n) Al dsuall

>>eye(2,3)
ans =

1 0 O
0O 1 O
>>eye(2)

ans =

1 0

0 1

(Kars 4l gdic W palic ad 48 diae a5 -:Random Matrix 43 gdal) adll 4bgias 5
JM\L_QLASLM\M‘UALO u.u'&J}\aMu‘)m\_m-a.\ﬁujs.a}rand:d\ﬂ\e\mbu}m;\
. L;Ld\

r=rand(m,n) or r=rand([m n])
. 3dacYl 2e ¢ b giiall dae me A8 ghiaal) anl r dua
OSadd (e dxe (5 sbun 8 ghiall 2ac) Ay pe A e A8 shan e J panll Ba ) 1)
-+ aadlal) ALY <t daagdlg¢ r=rand(n) LUl Aapall aladsia)
>>rand(2,3)
ans =
0.8913 0.4565 0.8214
0.7621 0.0185 0.4447
>>rand(2)
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

ans =
0.6154 09218
0.7919 0.7382

s ¢ ol sde (KA day pe A siae LY aadiud s - Magic Matrix 4 sl ddgiaal) |
ralic ¢ gana s b s gas JS jualic e sana (g sl Ciua S jualic ol e (o) el S0
dapall A LS 4 shiadl J sl a0 G s sl a5l (03 ) seana lgal (55 5 i Il hadll

;g

M=magic(n)
c3ee Y dde ¢ o gdiall dae m¢ Z\AM\H-"\M‘—‘:‘;
>> M=magic(3)

M =
8 1 6
3 5 7
4 9 2

8 shiaal) o duwbu) dualy ) cilleald)

O shian (5 AY) Cllead) Gy g (Aandior sl puac pen ) Clilee ol jal (8 el J8
saac Y 220 (i g m B sdall 2 (s (48 shiaall (5 OV MATLAB gl b yidy (fioae
8oke O sSew (8 ghianll g dleall 36 o Lale gcalar 33 jie 430 dad Laaoa) 555 o) 5ln

A,B 0l stadll Lo s ynin Gl Glleall sl | (m*n) Sl G L 48 shian e

>> A=[2 4,6 8;10 12] >>B=[13;57;9 11]

A= B=
2 4 1 3
6 8 5 7
10 12 9 11

>>D=[2468 10]

D:
2 4 6 8 10
>>F=[13579]
E:
1 3 5 7 9
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AL s yal 52 pgle aud

@) Jalail) g dgea l) juidaa

-: b shuaall - jhall g paal) didas

&bﬁuu@AaﬁMdj\J\J}oﬂ\wdj\}“u‘d\&)@ﬂ\@x@ﬂ\@m633
34 il o 1 Lo go go A 2 sicaall 1 3 panl) (30 S5V Ciall b il 5 B 2 ol
ok@b@DZ&MJJY\Hﬂ\@MeﬁL@UuM\@;M\MM\:\:\M\JSAJB

>> C=A+B
C=
3 7
11 15
19 23

>> F=D+E
F=
3 7 11 15 19

oz obl Adeal G 1%a 5 FAd seadll A

>> C=A-B
C=
1 1

palic (0 paie S50l lld o sS008 38 shian g 23 Lkl ) aead) dlee IS L)

AN ALeY) JanY ¢ 48 gieadll

>>b=[8 1 6,3 5 7;4 9 2]
b=
8 1 6
3 5 7
4 9 2
>>c=b-3
C=
5 -2 3
0 2 4
1 6 -1
P=9%b+3 Al Al il 2 /G
((Chleall i) Ble ) jo cang)*
>>p=9*b+3
P=

75 12 57
30 48 66




A0 A jal) sl agle aud 3l Jalaill g daa ) s

39 84 21
S ¢ s b i sheaall pen il 2a /e

[8 1 1
c=b-3 , b=13 5 7
4 9 2
>b=[8 1 63 5 7;4 9 2]
b=

8 1 6

3 5 7

4 9 2
>>c=b-3
c=

5 2 3

0 2 4

1 6 -1
>>a=b+c
q=

13 -1 9

3 7 11

5 15 1

OSN3 -2 * ¢ Al Aalaall &30 2 /JUa
8 1 6
b= [3 5 7} ,c=b-3
4 9 2

>>b =[816;357;4 92]
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

10 15 8

Q&M’gﬂ.z

D il gy Hhall (gaaly G el dilee &5 - il ghiaal) ol 3 Y g

4 shiaall 8 LlE Lo ae 5V A shiadl) jualic e paic (S ol s (A9Y) 4Gkl (A
e A ililaia Laa palic @i ol jall (8 ghiaall ¢ 685 o) g J oY) ol 8 3500

. scalar 338 4330 dad (41 shaall (gaa) () oS5 ) AU 5 Baee V) 5 B sl
- aalll) ALiay) aaly (*) «al e JE Dot(.) ddagil) Aadle Adlialy Alaall 28 (38aT
>>c=[5-23;02 4;1 6 -1]
C:
5 2 3
0O 2 4
1 6 -1
>>b=[8 1 6;3 57,49 2]

5 W oo T
* O DN =
[\S IR @)Y

>>¢.*b

ans =
40 -2 18
0 10 28
4 54 -2

>> w=2 *C

10 -4 6
0 4 8
2 12 -2

saac) 232 55y O 5 Lega i Ja e (3 ghima i Llee o) ja) die-:40AY 43, k1) (B
Sl yualie s puimg o yuiall Aglae T 5 ¢ A A ghocmall i 23x) (5 shaso 1 531 A el
i) i anl) o Al 8 ghondll o ) 3 sanll nlic go (oY) A sieadl o 5V
eaiall A Apilly Ul S 5330 8 il (30 (Y1 3 el 5 S5V Ciall 3) 5N
- M JSAN BaY (5 Y
- Qsdas b sa O padl
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

ai;1 Q2 Qg3 bi1 b1z bi3
a= [az1 Ay Ap3 , b=|byy byy by3
b3y b3y b33

31 Az Azz

a*b:

Q11 * b1 + Q12 * byy + g3 % b3y Qg1 * b1y + Aqp * byy +Aq3 % b3y Aqq * by + Aqp * by3 + a3 %
A1 * byg + gy * byy + g3 * b3y Apq * bip + Agp * byy + g3 * b3y Apq * by + Agp * byg + dp3 #
A31 * b1y + A3y * byy + 33 x b3y Q31 % b1y + A3y *byy + az3 % by aAgzq * by + Azp * byg + a3z *

2 *b (B siadl o un Juals 3a / e
5 =2 3 8 1 6
[0 ; 4], b=[3 ; 7]
1 6 -1 4 9 2

>>a=[5 2 3:0 2 4:1 6 -1]

5 -2 3
0O 2 4
1 6 -1
>>b=[8 1 6;3 57,49 2]
b=
8 1 6
3 5 7
4 9 2
>>a * b
ans =
46 22 22
22 46 22
22 22 46

_Méﬁw‘ﬁ&mm&gﬂ:uﬂﬂ
o

>>x=[8 1 6 153 5 7 54 9 2 6]

X:

N W oo
O W —
[\ TR B @)\
AN DN —
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

>>x N2

ans =

64 1 36 1

9 25 49 25

16 81 4 36
Y Gishall yualic sae Y oMol JUd) 8 4 siiadl by gl X2 aladiul (Say Yorddiadla
3 (8 4 gluie 4 ghiadll CilS 13 L) ox (e Yoy X, addiads ¢ Bae Y] jualic s g by
Oy @ pall Ay jla ddaaDle ae ddadill Adlial (93 (e X2 aladiul (Said Baac Y g S gl
;S JEal LaY Dot( . ) A alasind

>>x=[8 1 63 5 7:4 9 2]

X:

A W oo
O DN —
\O LN @)\

>>XND

ans =
91 67 67
67 91 67
67 67 91

clgatiall g ild ghaal) daud -3

scalar 83 e 4300 e Laalaal (5S35 O 5l Giars ya WIS W (5088 shian ( dandll o] jal (Say
alatin) oS LeSe el (I bl e Ganadl) Gl £1 Y slash (M) ") alatiul Sl () S ¢
(el e i) deid) Sl ) Gaaddl (e desdll dilee ¢} Y backslash (/")

Dot (. ) kil alaiuly olld 5 ; Ay La pa yuals JS 3yl (b shian yualic dacd (A

>> a=[4 6 :8 10]
a:
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A0 A jal) sl agle aud 3l Jalaill g daa ) s

4 5
>>c=a./b
C:

2 2

2 2

&-1)&&&0439&4.03 \u_a_)mdwbéscugs..ad \M%:g}‘&&g&m‘ dad *(B
alaiind ase oY) saslgsas S b A siiad) e aal g 5as S g 48 shiad) daud Alee 355 b
dot( . ) kil

>>c=al/b
C:

2 0
0 2
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