CuppTer L SysTens oF Livear EquaTions
AuD MATRICES

{1 TNTRODUCTION TO Sysrems OF LINEAR
EaquATions

Exanele L. We 4ave To FiND ouT THE NUMBER OF
RED ALD THE NUMBER OF BLUE DALLOONS (N A BAG.

THERE PARE TWO MORE RED BALLOONS THAN THERE RRE BLUE
ONES.

TF THERE WOULD BE TWICE AS MAMY BLUE BALLOONS THES
THERE ARE pOW , THERE Would BE & BALLOONS b THE
BAG ALL TOGETHER.

R LINEAR EQUATION N N VARIABLES (WNKNOWNS)
X X, -nXn 15 AL EQUATION OF THE FORM:

a1x1+02x1+,_.+a“xv\\=‘]23
WHERE Q,,0,,...,0, AND b ARE PEAL NUMBERS.

ExanpLe2: 0) Zx,—5%, +X, = 1%

L) x +byz=qos2

) 3=5x-——2_“?£
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A SOLLTION OF THE EQUATION &, X td,X+. tdaX.=b
IS AN N-TUPLE OF NUMBERS (S1,Sz,--. Sw) THAT SATIS FlE

THE EQUATION WHEN WE SUBSTITUTE X=S X2=5,,
L Xn=5.

THE SET OF ALL OF THE SOLUTIONS OF THE EqUATION
(S CALLED THE SOLUTIOW SET.

EXAMPLE 3: 5,=2  B,=4 iS5 A S0LULTION OF 2x+y=8
BUT o (& 5=0 AND 5,=8. ({fz,qjam_/o,?)}
SySTEM OF I EQUATIONS N N UNKNONMS:

&'l\x\+&\zx2+---+&4n KV\=¢0« .
Oy, X4 O Xyt . A0y Xn= o, SOLUTION

" . w 11051 82 SETZ
Oy X+ Qg Xt -+ 0y X = by

ExaneLe 4: (L)th\‘ =8 b 2x+y=8 O Ix+y=8
AN SR s bx+2y=16

EVCR\) SYSTEM OF LINERR EQUATIONS HAS EiTHER
Emc:r(.y OME soumoau MO SOLUT(ONS ,0R. INFINT—

TELy Mawy SOLUT (ONS.,
SYSTEM WIiTH NO SOLUTIONS: INCONSISTENT-
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ProaLeM: How TO DETERMINE iF A LiNEAR SYsTEM HAS
SOLUTIONS AMD HOW TO FiMD THEM ©

ExamPLE S:

} XQ—ZXZ +X3=O
In 2 X, —¥X;= &

T - X +5X, +9x3=-9

—
W 4T+T

)(1‘2.)(2_ +X3=O
sz _XX's: 8

L—>31

P

X| —ZXZ+ X3:O
XZ"QXS—;A

“3%, +13x3=-9

N—=>3T +m

xt 'ny_‘l‘ X_3 =0

Xz ‘Z‘X3=l{

- N x5=$
_ll%h_llj+_ll_;1-—>—ij+1

X' "le

I
I

b 4 &
X4 x:_ x3
Loy oot |
O 2 -&: &
4 &  Garfy
p\g_-’l!k|+2?:
[ =2 pe@7
0 2 -8:38
o -3 (3:-9
R, R,

i1 -2 {:0
O 1 -4 4
O -3 (3:-9
Ra—>3R, + R,

L - rasaggsinedf) o Sy
O I -4 :4
®) o 1: 3

B> 4Ry 1, 1 Ry= —Ra + Ry
] ot aylEad sty &
O LR o £ -~
o o e 1 By
Ry=20Q, +24
1 o o:i29]
@) 1 o 16
i@ 500 w34 dinehalh

P




_L'_-_

MATRIX (5 A RECTANGULAR ARRAY OF NUMBERS.
F\UGnEUTED MATRIX FOR ThHE SYSTEM OF M EQUATIONS
OITH N UNKNOINS

h-&u Q(L O~IV\ ':ﬂoi —1
oy By - Oan oo

a«h\ dm_ $ - -awm:; %fm J

b

- Rows ML coLumns  Mx{el) MATRIX

)

ELEMENTRRY POW OPE RATIONS :
£ MuLTieLy R ROW BY A NONZERO CONSTANT.

2 ADD A MULTIPLE OF ONE Row TO ANOTHER 201

2, TNTELCHANGE ROWS.

ExpmpLe 6: ) Ixty=3 b X, 45x, =4
hxey=l6  Xithxgt3xy=-2
2x +Fx,+ Xy= -1

HOME WoRK : Phoe 6:4 141 opp , 14
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