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deola
TheDeterminant-of:Matrix “yFH¥-hB p Cj B
detM, K )- K ;A detd )=4| bBIIOF D PpdlBi-BF b K L
K(RorC) wtpCK wWwWKHT T B

» The determinantiof 2x 2 matrix2 x 2 “WAph p 8B40k~ B WT MY HB pp

a dp
A= [ } = det(A) = |4 = a,,2,, —a,a,,

dy dyp
» EX. 1.
: _‘:2(2)—1(—3)=4+3=7 |0 3|:0(4)—2(3):0—6=—6
12 2 4
a DY biM Yoale IOR: oé vy o RNl bIB M bT |
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« Mimor of the entryg: -pHby-A4+OF  p T HoB
W M Y Hbp -MDB 1A dO% TBHIIM- Ky T hrTOormEDRHb EC )|

&, G, .. gy Qg .. 4,

o= Gz o Gy Py €y
Ui a

1 w2 .. Gy G oyry e @y

a, a, ... gy Gy ... &,

» Cofactarofg:b ¢ plpsHF IOF X TF p B IOF
C, =( -D)"M,
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a» EX 2:

Y C, = ( '1)2+1M21 =M,
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My, =

4, ag
a31 aS;S

sz = ( '1)2+2M22 Mzz
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» Ex 3: Find all therminersandhcefactors Af
W B DB HOR- ol YTokp B OF M dF p Mbee®R2 WYTF b pt MY

A=€3 12
. 0 1
Sol: (1) All the miners.ofA 34
-1 3 3 -
Mll — 0 i — 1‘, M12 — A ﬁ = 5-, M13 = 4 01‘ =
2 _10 A 0
MZl_O]:‘:Z’ M22_4}‘_4" M23_4i:8
2 0 0O 2
M31__1j :5’ M32_3j :3-’ MSSZ‘B_Jj :6
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(2) All the cofactorf A

c, =( V"M,

-1 3 3 -
c-fil e a-fls a-fde
2 0 0
C,, = 'O}‘ =2, C,, = 4411 =4, Cyy = -4ﬂ 8
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4 T heerenm:

BB UOR.aRTiy /- TBMOFHbE: HOF

(a) det(A) |'4| :a // 4, C;l A pz et A 7’?
(p-A''BIOFR /XhTrcnw, iIp1l 2€ei0R)

or
(0) det(A) = |’4| _aa// i %@ @-g et g 75:
(p-mB:J] @Hhcduﬁm /1) 2 1OF)
[ E
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» EX4: 3 ~a'ted@bsxaB WT MY HB
_ é,all 4, 43
A= Qazl dyy  Gys
ga31 a32 a33
Y det(/4 ) = allcll +312612 -H_I.S Cl3
= a21621 +a22 CZZ -aZB C:23
= aSlc?)l +a32 CSZ -a33 633
= a116‘11 +321621 -a31 Q’;l
=a,C0, 18,0, 8,0,
= 313613 +323 CZ3 -5336‘3
MU-EPP-FM-005 Issue date 17November2025

ppcs

1ssue no:1

https://manara.edu.sy

I



[

ojliaJl

» EX 5: The determinantiof amatrix of @nder

€ 2 1 Ch= 16, s C; #
A= 23 1 2 FromEx3: C,= 2, C,, =4-C, 8
¢ 01 C,, =5 C,, =3, C, =6
Sol:
Y detd)=a,Cyy +2,C,, 8:G; @) 1)- QE)HD(H 14 =
=a, 0, ta,0,, 6305 3 - ( H -9 (A(9 + 1
> a31631 +332632 -533633 (49(5) (O)'(@ (:D(-l_ 6 -14 =
= allcll +321621 -BSIC;%l (@( 1) - (3)(+ g (4( 5+ 14
= alZCJZ i 322622 +332632 @)(5) (+ ])(_ LD _( O( 3- 14
=a30,; tasCy 8,0, (B4 (29 (I(+ § -14 =
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» EX 6: The determinant fof amatrix of @ndeér
0 2 1o
A=€ 1 2 UXetd) =
G -4 1]
Sol:
Cu=( 075 ] 7 Cpy = -1)“23ﬂ £ 9- &
1 — -4 12 4 ~
3|3 -
Cis = ( '1)134 _i‘ =3

Y detd)=a,C);, +a,C, #€,C;,
=(0)(7) €29 A § 2
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x Note:

p1F=Y hibth-BOK3pb @ MHOF Bv HORS KDL e KDB. 1 E5-HBICRHB B T Y

» EX 7: The determinantfof aamatrix of @ndéer

el -2(3|0 g
€1 1|0|2 U,
A=¢g uY det@d) ="
20 203 ¢
e u
63 4|02
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Sol: o
detid)= B)C.,) +0)C) #)(Cx) (B(C.) 3,
-1 1 2
=3( -)*40 2 3
3 4 -2
2+11 2 2e|-1 2 23 -1
-3go( -9 3 @ 3 E eI F
=3[0 420 4 (3% ¥% -
= (313
=39



_ €a;, 4, a;
A= &y dy Ay

@31 332 a33

26 BE) Fojp M HOF 1 B T

Y det@d)= |A| <,,8,,d;3 8,838, #;4,4,
- 858,85 - &34, -85, ¢

» EX 8:
i4 0 ©
A= Y detd)=]4] 0 6 12
(-4 8 6 2
O 16 112
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« Upper tiiangulamatrix ;4 ‘GAFOFE-JwT X X 8 IOF wT MY HB OF
JpF YelBY i RT-Cp ORI GG AYOF d9c b w/lUF MIOF p HoF

» Lower triangulammatriXH Y hdOF ety T X AX B OF wWT m Y HB HOF

pip-Y. WY ¢/ BT CpOF p AYIOF o&mMT p HbF X J1IOF
» Diagonalmadtrix; “ups p AMIIOF  WwyT m Y HB OF
JPF YoY sl BT G pAOF oA IOF PMTwmM Y9cbh wlUF mIOF

1~
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& b
x EX:
&, a, 4a, ez, 0 O ea, 0 O
20 &y G gazl a, 0 go a, 0
éo 0 &g &y & ay éo 0 a
upperittiangular lower triangular diagonal
» Theotem:

Ift A is an mxntriangularmaitrix (uppertriangular,lower triangular,or diagonal),
C-hr §- BOBF - xR{p-{ ' BviIKBE Y- Toufr kK K Aol A Hapblp x K
det(A) = |’4| 1,185,833 G
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» EX:
el 000 O
e2 0 0 O 20 300 O
@ A=8% 2990 (B B=¢0020 0
o €000 0-2
Ol
@ JAl=@)(@(2)(1)?3) =112
(D) |8 =(1)(3)((4)(i2) =48
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Evaluatiorof a determinant usingl elementary operations

» Theorem: (4E=p/p c-B/IIOF MYIptAB F nAK wtOmMyuF dfF 1 dB
Let A and Bbe squarenatrices . a4-1-bfl:2x»p.B AT hHhT MY HB

(@ B=r,(A Y det(B) = detd) (ielr, A ‘) |-
(D) B=r¥(A) Y det(B) = detd) (el A KA
(0 B=rP(A Y detB) =detd) (el A) A
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a EX:
el 2 3 g
A=é0 1 4 g det@) =
gl 21y
4 8 12 g Oel 4 g 1 e2 3
Alzeo 1 4 p A, =1e2 3, A, = 2-é3- 2
@1 2 1@ 1@2 1 g 1 gz 1
A =r?(A) Y det@,) =de(;? A )) 4deq ) 4£) 2) €

A =r,(A) Y det@d,) =de(, 4 ) =ded ) £2) 2
A, =rp7(A) Y detd;) dei;,” A)) eq ) 2
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» Notes:

det(;, (A))= detd) Y ded ) = detf A
et () =k detd) ¥ ded )=, det(®) A

det(;” (A)=detd) Y dell )=detf” A
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» EX:
e -3 10 g
A=€el 2 2p detd) =
O 1 -3¢
Sol:
2 -3 10, |1 2 -2.2]1 2
detd)=1 2 2 =2 3-1 g -7 1
O 1 - 0O 1 - 0 1
1
At g 12 -9 |12 20 1 2
=(-D(—=)|0 1 (/01 2- (4 H}OC1 |
7 0 1 - O O - O O
=N -D(I(dI ==
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Detenminanis and elementanyl column operations

» Thearem: ( =9k p-cVB IOFRIW' cUWp'B Ku F nAK w1t Omuy F

Let A and Bbe squarenatrices . a-7-b-fA<2p.B 4T bT MY B

(@ B=c(A Y det(B) = det@) (el A) #A-

(D) B=d(A Y det(B) =kdet@) (el A)) #A

(0 B=d(A Y det(B) =det@d) (e’ A) M
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x» EX:
e 1 -39
A=é4 0 1 p detd) = &

O 0 2y
el 1 -39 1e2 -3 g 2 10
A= 0 1 p A =084 1, A, =4 k1
E0 0 2 ¢ 0g0 2 ¢ 0 &2

A=c2(4) Y det@d,) =dett? @) = dert ) %)( 8) 4

A, =c,(A) Y det@d,) =det¢,,A)) =dedl ) €8) 8
A =c2(A) Y detd,) =dettQ A)) e ) 8

I NI
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» Thearem: (Condlitionstthat yield aczerd d'[eterminant)
det(A) =0 M Cpw K- wF OhHHOE CAMpI<“HOF opcw d9Y

PUF=Y Y Ut BkAMH b b
L-T-T-Mf<hbbhB =0 pMBK MY

03 (|f-m)p A H+O-- PoKvpBYEB A3
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» EX:
1 2 3 1 4 1 1 1
0 0 g]=C 2 5|0|=C 2 2 2=
4 5 6 3 6 4 5 6‘
1| 4 1 2 3 1|8
11 512=¢ 4 5 6[=C 2 |10/| 9|= ¢
1| 6 2 4 6 3 |12
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» EX : (Evaluating-aldeterminant) &3 5 2
Sol: A 222 4 1
3 0 6
-3 5 2|23 5 4
_ 15 | e 1|0 - _
det(d)=12 4 % " |2 4-3 ( (-9, 34‘ ( 3= 13-
-3 0 6 -3 0 O
&
-3 5 2|5 3|5 2
detd)=|2 4 1 |=2/5| 0 I5
-3 0 6 3|0 6
_ wo|-2/5 3 3, .
O s T
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» EX : (Evaluating-aldeterminant) e2 0 1
&2 1 3
Sol: A=¢é1 0-1
é3 -1 2
el 1 3
2 0 1 3 - 2 1 3 -
-2 1 32 -1/ 2 32 1
det(d)=| 1 0 -1 2 = 4qg -12
3-1 24 -39 1 5 6
1 1 3 2 3 00 [
2 1 3 -
_ 22|11 -1 2 3
=MD" 5 6 -
3 0 0 1
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8 1 3-12 _
&olg - 8 1 3,w||0 0 &%
L8 12 3 gy oy g 1228 19
= © s 13 5 13 5 6
0 0 0 1 p
S -
—_ _1\L+3
(113 4
= ®)( -27)
= 435
[E)ici ]
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Propertiesof Determinants
» Theoren3.6: (“wF-mMX¥X HBB) FptT ppces

det(AB) = det(A) det(B)
» Notes

(1) det (EA) = det(E) det(A)

(2) det(A + B) I det(A) + det(B)

3| au a5, a3 4 4 4 | 4 &

a th, a, th, a, ¥, | & & 3 g &
Ay 27 A3 a4 & & | & &

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



doola
e
» EX:
el -2 2 g 2¢0 1
A=€Q 3 2UpB =0é61 2
&0 1 351 - 2
Find 4], |8, and AB
Sol:
1 -2 2 0 1
IAEI0 3 2 =7 |B||& 1-2 -1
1 O 3 1 -
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el -2 2 g2¢0 1
AB=€ 3 2 Upé-1 2
& 0 1Y3§1 -2
8 4 1
Y |AB|=|6 41 10 i
o 1 -1
CheckX:d ¢ b
|AB| = |A| |8
-77=-7x11
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B £
B Q-

5 &

1
10
-1
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» Thearem: (p-pil 3 wyImpyY B wWTMYHB ppcs
If A Is an/xn matrix andcis ascalar/then

det(cA) = ¢" det(A)

» EX 2:
€10 -20 404 1 -2
A=€30 0 5043 0 5= Find |4
£20 30 109 2 3
Sol:
el -2 4g¢g 1 -2
A=10€3 0 54| =16| 3 0 1000 )5 S0
&2 31 2 3-
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» Theorem: (M Ee e 2@ 72-Q) WT M Y Hos bpcs
det(4) 0 Ja'fF b ‘Mot bUYTwmwFMw AYAHAK wdASF LU w3

A EX3B o MVEAMEL DLWy MY BB IOF dXF b FMw FBTT pp
O 2 -1g¢g 0e2 -1
A=€ 2 1 UEB =3€ 2-1
= 2 -1 382 1
Sol:

IA|=0+ A ::Li(if M singular).
1B =-121 0+ B - W AYidis@ongifigdlar)L,
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» Thearem: (CwF-mYetbB<) U MAUYB ppcB

If Ais invertible, thendef " ¥ 1
det(@)

» Theerent (“uwFM ¥<HB<) bMUXB ppcB
If Ais a square matrix, then ddt( =) dét(

x EX:
(4 (D)
Sol:
0RO
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