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Operationawith Matrices “Csp=T Y R”rbOF n AK 9Yfry Ar 1IOF

» Matrix “wFm Y HB HOF
ea, a, ...

: A,
\ e «
aeg g, 5% @ S0

(el eni eni eni O |

e .
@ml amz @nn
Kyt p CNTHRor @K H iM.r(RF wy Yy Y| OFM, ST Wy BHIOOF 9 F
(/, )- O3 § tOF O-FF rHOF bsH)r 71 FOF 61! mOF
» Kth row vegator
rn=[a, a, - & ] rowmatrix uTDF-H wTHY s
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» J-th columnvector
ec,;
ec o
C—e P K= WT HY hB
é -

» Squarematrix =Wl Pp-B IOF=y T m Y HbB HOF
» Diagonalimatniy ¥ AHOF  wT ™ yegbs

/

) O O

A =diag@,,d,,---,d, = M (K)
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» Trace pP'X uy F

it A=ga; g Then Tr(A) =a, *a, + g  a=4

/=1

» EX 1.
el 23g rne g .
A_g4568_f23 Hle g 2 3 g, 4gd 6
A_é,123g - . Yc_leﬂ 2 e g 3
gseft ol T A Tug 5 g%y 6

i Conmmlexmatr‘ices Wil OF  wT mY HB HOF
-1/ o [ i 1. el o 1¢ 1
SS 2/ g\/é/' H /g 1-/
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» Equalmatrix —9Ysp=F'm ¥HB OF p MF bbh
If A=g, g, B =hg . MEC B3 K LEMwm BYTM"IF Mwoml j¢n

» Ex 2: (Equélmatiix)

el 2 g _aeb
ATgay”® Ty

If A=B Thena=1, b=2,c=3,d=4
» Matrix addition -9 =P m¥:HoB IOF B T
mA:?’/ rﬂn’ B :qgm% Then A+ B :?/] ;ﬂn -lq'gmsng % gy-l_m;q
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» EX 3: (Matrix addition —9:p=F'm-yY dbB IOF B T
&1 2g 23 _gl &2 3 _®5
60 1-£2 HoO-§ 12 ~ H 3
¢lo -2 ol-B O
3w+ ¥ H3-8+ 0
é ., u U
205 & g2 & O
» Scalarmuliiplication -p P A T MY B Up Y
it A=g; g , cscalar-pK Them cA=ga;, g

» Matrix subtractiord\fs<l=m Y BB OF up A

A-B A + 1B
E@
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x EX4:
é,12 4@ % 00
A:gso J:,BB =¢ 4 3
8§21 2 - 32
b-¢: FOF
(4 é,12 4g)
3/4:32-30 13
é2 1 20
b
(D) e 2 OOg-B; 0
-B { Y€1 4-3Y £ -4
1 3 24 & -3
e u
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=6 3 64-& 32 | 780 4

» Matrix multiplication <@ =P M Y4+bs IOF U p Y
AB=g@, @ be &G Emcdse g. B =48 FMO
[ — V. P

&ycq/ :aa/(g/:%? +/aZp + /'/ﬁnjl
k=1

ORsi0)
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Paﬂ qz et 1| e,
: : ' b b U z:
@aml amz é;nn g)nl & B i H ml
» Qp-Ic(b) B+ B= B+ A, (2) ABl BA
» Ex5: (AB WY
A=é4 20 B z, 9
g5 04y J

€-1(-3) B)( 9 ( 1I{2) D)o
Sol: AB = e(4)( -3) ¢ (4 (412 ( *2)(})“

& (5)(- 3) HO)( 4)
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» Matrix form of assystem ofiineagquations.upi A3=HDE. Qlipepafl A8 OF WA B
? anxta,x +- &% [
{321)(1"'5’22)(2 "’ f, X & muy-F3- wkOp F N8B
Jfaml)q-l_amz)é o 8 X &
b

R . \
ea, a, .. a, oxe @

e Uy €

T % A = Ax= b

e . . . p [\J @ u
@aml amz * an QXI?@ @m
[ |l 1
A X b
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Propertiesof MatrixOperations— 4 sf<F u;é’“iF-pMQE »nNnAK dfFy dAr TKOF JF
» Threethasicrmatrixoperators:9 =k MYy b HOF.lk-n AK w1 B BuF d9F -
(1) matrixaddition .o~ Y THY r OF WUr t
(2) scalamultiplication = “p.C A= WTHY A U IY
(3) matrix multiplication < :<9F T Y Fir OF U DY

« Zeromatrixiy 79 ¥ HtO® . wT M MebsitaRitixoforderyT p ¢ -F-MIOF  wT 1
» Properties)ofimatrix@additiomandascataiimultiplication:
If A B, Cl M_ (K) then

(1) A+ B=B+A (4) 1A= A
(2) A+(B+C)=A+B)+C (5) c(A+ B) = cA+ cB
(3) (cd A= c(dA) (6) (c+ d)A=cA+ dA
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» Properties of zermatrices'-uj+p: ¥ kblOR 2 wyT MY B IOF J F M3
i Al M_, (K), c scalarithen

(1)A+0,,, #A
(2)A+( A) Cp,
(3)cA=0,.. Yc D orA & .
» Notes:
(1) O, mxn ~a't,ceRkF-~nB~ F TMY BB IOF ppFTC
2) TAA WITMYHB A NBTIOF EmMbJ/B
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» Properiies)ofimatrixultiplication :p P H=3 —wT M ¥X:HB IOF U p Y JF M3
(1) A(BC) =(AB)C
(2 A(B+ O)=AB+ AC
(3) (A+ BC=AC+ BC

(4) ¢(AB) = (cAB= A(cB

» Properties)ofddentitynatrix w5 p: 6-MHOE: WT MY HbB KOF J F m>3
it Al M_. (K), then

(1) Al =A
(2)/ A=A
0RO
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If A= : EI M. (K)
Ann “
& Fp1| 9
T 2 G0 &
Then A 2 A M, K
&), G| U
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» EX L1 (WF OF-bhIOFE 2Y9pplcllOF>saB bbb ¢cT wTmYHHBIKF b
& el 2 3 0 1
(@Azgs (HDA=€&4 5 6 (9A=& 4
& 8 9 21 -1
Sol: (9 A= N4 @ 8
st F
el 2 3¢ led 7
() A=€&4 5 6UYA” =265 38
& 8 9 Y 366 9
0 1o .
9a=0 auwa £ 2 %
€ -1 U gl )
e u
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy T



Py

MANARS, USMIYERST

» Properties ofransposes:wyF-M ¥<tbB b MU XB J F M3
D A =A
2 A+B)Y A" B’
(3) (cA)Y =c(A")
(4) AB)Y =B'A’
» Symmetiicmainix : e AFowb:B OF  wyT m Y HB HOF
A squarenmatrid is symmetiicif A" = A

» Skewsymmetricmadrix
A squaremairix is skewsymmetiicit A" =7'A

[EicsE
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy ; :



[

doola
» EX2:
el 2 3
I A=€& 4 5 abc-UBDF wx:l0F- 6yl -Ct'mY WIOAF 3 98B
& c 6
Sol:
el 2 3¢ lea b
A= 4 5 UA =2¢e4 ¢ A=A" Ya 2, b 38 c F
gb C 6H 385 6
» EX3:
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0 3 IS askewsymmetric,findg b, ¢?
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e 1 2g k-a b
A=6 03U -4 =¢-0 ¢
 c 0 g £ 30

» Note: AAT is symmetric

. Real (Complex)numberab= ba ( € A™=p3BHLUPp YIOF pFpKuto w
» Matrix oA p g Ex=l®0 dF TMY bB IOF Up Y

mXnnxp
, Ei=E
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x EX4:
07T mABNWMBA aprthO ' MY-HbB OF oY XUYc h
A:gzl :i and B:g ;
Sol:
AB:é,l 3?2é,'1 :?ﬂ é
&2 -1HE 2 ¢ &
pa=® -lole 3 0 ¢
€0 2 H2E-1 @ R

» Note: AB BA

ORsi0)
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& Matrix:

AC=BC, C O
() A=B “MJPMK) HUAMYMAAHO- WA F U wTmMYHWBBKOF 49XfF b F

(2) If C U renlAl: B
x» EXS: (ke bB B=pl FlO = 05p) bb> b F wWHKF c A K bFf ¥B
ShowthatAC = BC

el 3 g

= 5 284 _ 12
O 1Y 283" 1 82

0RO
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Sol:
@1H82 H-1 & 2 3fE 2 {1 &

S0 AC=BCbutAl: B

Thelnverse-of:Matrix “wb«H-¥ahe U H AUYB
» Inversemadrix:
ConsiderAl M, (K)
If thereexistsa matrix B1 M, (K) suchthatAB= BA= /,
Then () Ais invertible AN (dt@ongjsgBac-Mp | p 1 O
(2) Bis theinverse-4:m 61 4 Fheinverseof4 is denotedhbyq ' A4
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\ 8D BN RO T Fp & BN BBY F T
A |/ Y% & |A"  Gausslordan Elimination

» Ex 1 (g T Yahis s Y

el 4
. &1 3
N 5 ,’(1) ,-( 4) N 4
el 4: 10g g 122 1le0: - 3 -4
&1 3:014 ©°7 0§1: 1 1
A / / Al
ORsi0)
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» EX 2: (Find the inverseof the following maidiix)
el -1 O
A=é 1 0 -1
g6 2 3
el-1 0: 100
Sol eA:/ gél1l 0 -1: 010
&6 2 3: 001
Y @1-1 0: 100 r© €l -1 0:
Vol €0 1-1: 110 A% @ 1-1:
&6 2 3: 001 e - -
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» el -1 0: 100 A el -1 0: 1 0 O
L5 & 1-1: 110 Bis- 60 1-1: -1 1 0
g 0-1: 241 @ 0 1:-2 -4 1
@y e -10: 1 0 O /(1) ?1005'2 -3 1 .
¥a & 10:-3 3 1 A 0 10:-3 3 1=g/:4"
O 01:-2 4 1 gol:-2-4 1
e2 3 1
So thermatrix4 is invertible,-andtsinverseis A*=é¢3 3 1
&2 4 1
» Check AA=A"A 4
_ Ei=E
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