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a EX 1 (s As o 0aM) WwT A 3
WA 3xg) 3x+ 2y =7

W= A3C) X - 2x, H0x, x, C

WA (B0 2 2
B p T

NonLinear (g)‘+ 2x, -3x,

g,_IKaEI-XB N3F b

b pF /iB
(B Sx+y pz §2 weAs

(@) (sinZ ) - 4x, = WA

C—-:FDY
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(b s H<c4OFC AW

b Ac 406 b Wi &
S KBVENBRE HORE

X, +2x%=4 (2,1) 3cie =2, %=1
A X =4-2X
A Xo=l Xx=4- 2

(4-2¢ HltX RYor {(§2-%9|sX R} | B-H-A:-IOF -

(X, %)=(4,0+1#-2,1)=(0,2) + 1,
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» & system ofn linear equationsnim variables:
anXy t apX, T tap A
Xyt GpX to tay X !

QX T GpX T tq,, X, :‘é?n
» Consistentawyd Hh B
b-c @V bk Y pHd K WY Tb AR EMwm awyd BhB  F X
» InconsistentawyH,bhB p 1O
b-c:' “p=Y WA FOF- 'Y b b F /1B OF
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A EX3 (s A3 O3pPp) /1B wWdABT bc
X + y =3 x + vy =3 x + y =3
X - y =1 2x + 2y =¢ x + y =1
A-T-J-Af4b B T B A HCHBM:-
RN
I__
Z 1 1 &+ N TR
exagtly enessolution infinite numiber no solution
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» Ex4: (Y= A'dls O Pl AL wAet) bec O KT M1 bHIOF

X - 2y =05 (1)
y = 2 (2
Sol: By substitutingy= -2 into (1), you @btain

x - 2( -2 =5
X = 1

P=T: G- Mmabe W T-Ax¥AE =42 pF /1B OF wdAB T IO
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a EXDB:
X - 2y +3z =9 (1)
y + 3z =05 (2
zZ = 2 (3)
Sol: Substitutez= 2 into (2)
y + 3(2) = 5
y = 1

and substitutg’= -1 andz= 2 into (1)
x - 2(-1) +3(2 =

x = 1
P=T: C~M=sbe/WT-A3:HE]L “=bh ¥=/2B IOF wdAB T IO
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» Equivalent sX-T:F b b FOF
B FcAOF o iy K IMBLD B EY oK LA DY UHOR D fF b AB

» Notes—S$>U1'C bl B
WE T f>b Bl W Al Bp-p! Ab JwWABtllghXT W

Areh FOpLEIIB A T
LY HBIOR S p-KA P A B232B p p-

0 P13 Ye WHOp-F AB='pdOwm- M b pF J
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» EX 6: Solve assystemiof Ilnear equatiqass- Bbh)B wWAB T

X - 2y +32 =09 (1)
-xX + 3y = 4- (2
2x - Sy + 5z =17 (3)

b c:tOF (1)+(2) - (2)
X - 2y +3& =9
y + 3z =5 (4
2x - Sy + 5z =17

(1)*(-2) B) (3)

X - 2y +3F =9
y + 3z = 5
-y -z =1- (5)
MU-EPP-FM-005 Issue date 17November2025 issue no:1 - _hA

https://manara.edu.sy &



X - 2y + X =
Z

(6)
(6)°
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» EX 7: Solve assystem af; Imear‘equanc(@LL'bb B>)pTO wdAB T
X, - 33X, + X =1 (1)
2X, - X, - 2X; = 2 (2
X, + 2%, - 3X; = 1- (3
Sol: ()3 ( -2) @) ¢(2)
(H(-1) B) (3)
X, - 33X + Xx; =1
5, - 4x; = 0 (4
5%, - 4x; = 2 (5
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(4)° ( -1) ) (5)
X, - 33X + x3; =1
ox, - 4; = 0
0O = 2 (a falsesstatement)

b-c. T ¥l A B (gninsonsigtem: $ystdm). ¢ FOF b FOF 9 ™m
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» EX 8: Solve assystemiafilinearnequatidbsm e MR <lg B>) WT F N X
X, - Xy =0 (1)
X - 3x; = kL (2
-Xx,  + 3X, =1 (3)
b c oK1 2 (2)
X, - 33X, = k (1)
X, - X3 =0 (2
-X,  + 3X, =1 (3)
(1)+(@3) - (3)
X - 3x; = &
X, - X3 =0
3x, - 3 = 0 (4)
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(2)3( -3) ) ¢4
X, - 3Xx; =k
X, - X3 =0
O = O (VP X4 B)

Y x,=x;, x, =1 3

WY Z t B:i'A§ 40F <“wKHr t B8 pAaHblh
{(3t-1, ¢, DX R}

b:MA.c R g Bos W T ok < WABbH w1t A>3 HOI
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1.2 Gaussian Elimination and Galssdan-Elimination
» 11BN matirg: \
| éay, a, .. a,
2321 G2 - % mplA D

e :
@aml amz %n

» Notes /7|3 4 Sl

(1) Everyentry g; in a matrixiis:anumber
(2) A matrix with mrowsandncolumnsis saiditorbe ofize e -t C-HOF--<g B WT MY HoB

(3) If m= n, thenithe:matrix:is:called-wt p p-HOF sqmas0f eyd@rd.p B
(4) For a squaramaitrix wJ1-2prTHAY Hag, BDFE , g, Cc-h T (54 BHOBF x K
i
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» asystemof m equationdn 7 variables

aXy t GpX teee tap 4
DX T Xy T Ty Y =
amX t dpX% T tq,, X '-‘é?n
Matrix form: Ax= b
gail a5 &, 9 Xlg
u
A = éa21 a22 a)? u X = Xé
6 VR
@’Iml amz 5;77/7 lél Xﬂ@
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» Augmentedmatirix ig-fl<h i BHO¥ HB HOF

2311 & .. &, | B4 9
é6221 8.22 am Q U[A‘b]

V4

e .
éaml amz %7/7 137@1
iy

» Coefficientmatrix €6 B FuyiesMYRbHB

e :
@aml amz é;nn U
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» Elementaryrow operatiop-A YAl T IONF B4 B J1 HOF

(1) Interchange twoows a7 p-AF bT b b Iy R @ Rj

(2) Multiply a row by arnoenzeroonstant :p-p ¥l p-=1 O p/}sk}[ 6/() é?,A-‘Fa R oYy
. ' : ‘ Anhik - k - ~
(3) Add a multiple of-arow:toanotheswp=3 6. p-A BHO: ip-A 17//( P i }.?84_ @T E Y,C}IJ
» Row equiivalenty g-A BIOF b b IOF

W71 HOMAY S @ JaeHE-+B =K edp I§ Rdih 4.7 B §B m-ih-B vk kbbb
DEATFILISFK
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» EX 2: (Elementaryrow operationp-A YT KN FH B J1 HOF
e0 13 4 , el 2 0 3
€1 2 03 —2+|€0 1 3 4
82 -3 4 1 82 -3 4 1
e -4 6 -2 e el -2 3 -1
ee 3 -3 0 1, e 3 -3 0
& -2 1 2 g -2 1 2

¢l 2 -4 3 2 & 2 -4 3

I
@o 3 -2 1 £, & 3 -2 -1
© 1 5 -2 0 -3 13 -8
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» EX 3: Using elementaryrow operationdo solvea system
W AHF Y b p F /1 B IOF wlyhe:d-tOF wT miYRHe @T IOm u F
X - 2y + 3z ¢ &1 -2 3 g9 AR
-x + 3y 4 €1 3 0 4
2x - by +&5 =11 §2 -5 5 17

X - 2y +3 =¢ & -2 3 9
y +3 =5 & 13 5 ni(DR+R, - R
2x - By +5 =17 ¥ -5 5 17
X - 2y +3& =€ el -2 3 9
y +3 =5 @ 1 3 5n;%(-2R R -R
-y - z =1 0 -1 1 ¢
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Linear System Associated ~ Elementary
Augmented\Matrix Row Operation
X - 2y + & =C el -2 3 9
y + 3z =5 @ 135 QR +R, - R
2z = 4 0 0 2 4
X - 2y + & =€ el -2 3 9 4 1
y + 3z =5 © 1 3 5 R2(=)R- R,
z = 2 © 012 :
X = 1
i J% - 1
z = 2
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» EX 4. (Row-echelonform or reducedow-eche

row-echelon form

row-echelon form

onformwT m ¥

B HOWOF K

reduced row
echelon form

reduced row
echelon form



