1§. |Session s S:’u'f:ems of Linear E%m‘ttbm.s

Def, A linear eguation in the variables (uuilenowing)
|

e, Xy LS an egmﬂ‘ou thoat caom be written tmn the

K prasy
\Cor'm
Ly Xy + Rp Xy + v+ 4, X, = b
Wheve o, 0, .0, 04 and b are real nuwmberys,
Ex, Sx, + Fx, +(=0)x; =2
Ex. 3y + Xg =5 & 3x,+0x,+1x; =8
{ Ex Bxt + X, - xa= 2 not Llinear :
Ex. OXy = ZXy+ Xg= 4x,+3 > ) x, ¥+ (-Dx,+ [x,=3

Det. A system of [inear eguations is a set of m
4 1

eguations in  The same 1 vardables,

a——n. X‘ + aln XQ + § 88 '+ a-]v\ xh = b]
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Q-u-.‘x’+4—£"'2xz+ (!I+QM.XH= b!.._
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The xugmcufe& matrix ot the S}N'tervv\ LS
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The submatrix A i< called the coetficteut matris

. \ R
NOfL’,? The Sjl.stem can be wrctten as A'X‘ b}. where

? = Exl x’_ LI xh-_l—r.n



. Ex. Lx, * X, =%, =3 T2 1 - 3
W X, +2x, +X, =3 I 2 ’ 3 B
Lx, + X, =2 B
Ex.  5x, +38x, +4x,-x, =6 [& 3 & -t ])o
X, + Bxg+¥x, = | L1 o 3 3 |
Ex, Ix, 4+ 2x, = | 3 2 !
- -x, + Fx,=3 -l 2 |3
,‘7( . B . .
Def. A solution to a systeim ot Linear eg,,uq:h‘au: cn _the
varcables X, , x,, oo, Xy L5 a vectov [s, Sy +ee S ]T
Such that evev‘z}; eg,rl«m.téam ts satistied , when we thsert
Xy =Sy 5 Xy = 'S5 5 ey X, =35, ,
The Solution set ot the System (g the Set ot all
Selationg
x; , Ex=X,=%
__.______.__E__é [&Z]=[3] ’s a solution to the :y:tcw\ X =3x, ==
O

We will now Aescribe a  selution }:rocedu.re, via So-called

Yow aaperztféams ovi_the aujmeni‘ci meatrd x.

Notation r; devotes row/, ho. L

oDDe{, The e,(,cmewl:a.rj Yow olpem'z‘:com are

o : €« Y. ‘ tnterchauvge
t J J
0 Cr. —> r. . co scau‘m?
J N
o Ry, + vo  —> r.  LF3 row addlition
C J J 7 v




] EX. Len VAR A0Sl PY (: %) L=
(2 1 -1]3 (1 2 1]3] 1 2 ]3] (] 2 1 137
I 2 1 |31— ]2 t -1 3-)0-3-21-3 —> |0 ) 1 |
2 1 0 _ 3 V o |2 2 | o \a 2 1 0 2

Remwark : The alemem‘:«g, rew a/perou’:c‘ams presevve +the

solution set ot +the System ot livear -e?,l««in‘de‘.

Strategy @ Use c(f;mem‘f:ur? oW o?:era:l:c‘ous 1o sém;p(c‘-f-y
[V

it

the s;.ctew\ wuntd( LS eouﬁ to see VWhat the salutdons

are

P

Det. A natrex s said to be in
l.

form (REF)

Each nonzere row Lies above every wevo ryw,

row echelon

2. The ftlrct nonzerp entry (from the lett) tn every
row Lles to the rL‘jht 0t the +*irst voun zers emﬁry
tn_the row above [ t.
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Def. A forst nomzero entry Ih in a row gt a matvix th

RTE ¢ called n_P:c‘_vat.

Det. A matrix s sacd to be in reduced row echelo,
forva (RREF) [f

tn REF,
ALl ;btvats are e_ar»m(. to | .

l. The matriex

2.

3, ALl _eutries above the r,D(‘Vr/‘t

[

,m.rc‘tiam are egu( to 0,

®
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Theorew ¢ A ?‘\ZQ‘ mgtrix can be traunsforved [nto

ome._and. aw(y one matrix (n RREE me means of. a

Segruenc,& ot e(ewnem'tacrj roew oGpe,roc&c‘am.

Next session

* How Ao we +ond such o Sequence ?

o How Aoes the RREFE 3;Cve us the Solation set 4

a

Ex.  5x, +2x, +9x,

=0 Solve +thic :yxtew-.
2x, +3x, - %, =19

X, = X, =2 x, = |
- "2\‘, +r2‘>rz
. X X - -Sr +ro 0y il % AT 20
~ L 3 "?9[3 d \S_ 3 i > 35
5 2 9 6 =1 =2\ =1 =z} 1
2 3 =t |9 2 2 -1 |9 o (S 3%
L =t -2 ! 18 2 9 jol—> |0 ? 19)-5| —~
7".»3.”-3 nen =5r+nan
1 =1 =2 | ! 1 Co-l =2 =1 =2 )1 |
o) g 3 o 19} 5 3 F ) } g 6
o 2 lej-12y—=> 1o I g |-6|—>]|o & 3 |F|—
] —Br3+b, >,
“Hnern AN, ftr T,
o= -2 - -2 R
o | g |-¢ l 0 & |6 \O o0 2z
0 0o =33 133 5 0 0 [ ?Lo o |
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\‘; 0 0 P X =1
0 0 l | X3= ~|
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The solutcon Se;f LS 7 L‘Zl H’




