Lecture |. Linear systems

Def A linear equation in variobles X, X2, , Xn 1S an equation

O\\X|+O\2X2+"‘+O\n><v\: ‘O

where Gy ,y0e, 7, Qa and b are constants,

"coefficients'

eg. 2x-3y=4, Fh-2%=\2, % =3%-5X:*|
~ X|—5X2+5X3: I

Note Most e%uaﬁons are not linear.

eqg. xytz=3, X+ 3% —2Xs =4, X—3e’=

Def A linear system is a collection of linear eaouaﬁows

N —2¥at Xa=3
€3 1 4%+ X—3X:=0
X2+ 2X3 = l

Note Given a linear system, we aim fo answer the \Co\\owmg questions’

+ Does it have o solution ?

« T£ it has solutions, con we find them all ?



E_x Determine whether each linear system hos o solution .

X+2y=4
2X— Y=3

(1)

Sol The equation y=wmx+b represents the line on the xy—plane

with slope m and y—intercept b.

X+2y=4 N izgz X+4 3=L2X+2
2X— Yy=3 —y=-2X+3 y= 2X—=3
N

Y=2X-3 The lines are not parallel
2
W\/

= T\neg intersect at o point

y X
3
> 425X = The system has |a unique so\uﬁoﬂ
) AX+2Yy=2
AX+3Yy=6
Sol ) 2x+2y=2 ) 2y=-2x+2 ) Yy=-XFl
3X+3Yy=6 3y=-3X+6 y=—X+2
3 The lines are parallel
Y=-X+2\2 = T\/\eg do not infersect
=-X
=N = The system has |no solutions
L X




3y X7 97!
2X—24y=2
S_O\ X — ‘:jzl B —y= —X+ | R 3:X_|
2X—2Yy=2 —2y=—2X+2 y=XxX—|
J Y=X-1 T\(\e hnes coincide

= Every point on the line yields a solution

yx = The system has |infinitely mony SO\uﬁova

Note For a linear system of 2 equations n 2 varicbles, we have
3 possibilities for the number of its solutions.
¢ 0 unique solution [ nonparallel lines |
+ no solutions [ parallel [ines )
. m?‘wﬁelg many solutions (some lines)
We will learn in Lecture 3 +hat the same possibilities apply for

all linear systems.



Ex Find the solution of each linear system.

5X|+2X2:7 (E% l)

S_O\ (E%Q_) 3X2 6—>X2
(E%, )0 342X =F = AN +22=F = X =3 = X =|

Hence the solution is given by (X =1, ¥ =2

Xi— 2% = | (Eoo_ )

(2)
2%+ X=7F | EOD, 2)

Sol  We replace (E%. 2) with o new equation which does not involve Xi.

EaD. )0 (2% + X )= 2(Xi—2% ) = F—2-1

= 2K+ %= 2K —4X =5 (X eliminated |
:> BX%,=5 :> Xo= |

(E% I): X|_2X2/:|,_‘_> Xi—2-1=1 :> Xy =3

[Eq. 2)—-2|

Hence fhe solufion is qiven bg Xi=3, X = |

2x+4y=10 [Eq 1]

(2)
3X—5Yy=4 (EQD. 2)

Sol (Eg. 1) (2x+4y) =410 X +29=5 [Eg IR]

foefficients |
—s(EoD. IR} (3x=5Y)—3(x+2y) =4-35
= 3= 54—3x—64y=-1l (X eliminated |
:>—||5:—||:>g—_|
(an. IR): x+23?;><+2|:5 = x=3

(EOD. 2]

Hence the solution is given by XZB,gzl’




