Matvix -

The wek u@b mn  number o} elements oy Objed'b
avvanged .ah W ‘m’ pumber o} Yows and ‘N’ pumbvt
o) columns, d Lolled  the  modsin,

The madorix £on be denoted by the c,qp;’%al'fs o!)
alphabeiz ond the o7dw ob the mokrid “can be denoted

s MXAN.

i An Qg Qua - --- @n ]
0g; (Qag Qa3 - --- CQan
AR = Qa Oza oz - --- aa’n
:' ,' \ \
am’ O;ma a'ma - = (i

- mxn




| The numbwut o) Lfnambj Ende.pmdant ~ows 07
{ Jin i’pde,pandan't columns 0 & mabri LA

- coMed  the Fonk oL o matrie.

Also, the wank-0) @ mati i aimple  words  MAY

be mtpia?nv.d os the numbet 0f 1O - %e¥0 Tows
(o1)~Columna o] & TNOM” 20 Mok Jb  olled
the | yank o) @ matrix .

Tht hirﬂhest ovdwn 0 noN- 7e10  minoy 0} a malaix
in also soid to be o 7ank o) the matrio.
The vank o) dhe ol A’ can_be denoted by
9(R) and which ds f(R)=7 and it w«hould be
alwoayps 1< f(p)<m (07) |2 F£M

G,ene'wo.llid y the yank 0{\ 0. mabrit  can be evaluated
' varlows WO, thuj ave echelon .ho'rm.

(Raﬂk 0}) 18 Mod','ri% U-S'{n(a Er_he,\on b_o'ym.

4 let ‘A be oo matrix o) & ovdey ™XN.

a. Thewe ‘ave any OO qows  then ‘chaid should
be plw,d below NON- Ze¥0 TOWS.
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3. The numbot d‘)l} o In ‘b,””d’

bo The non- xer0 ows o) A

veelvya.

S

. Hence, the.numbut o
madrin  aeduced i echelon
the aank o} the modyix  and

oy (M)

- hey 3

@’.n) Qo Qz A

: — Her

aLl @“? Jaas Qany

A = ) “[1 \Hd
&&i ll;e.ln @gg ~Uay

i "L

L I Ha 01113 (luqv

1, 9ind  the yank o, makyin .

(’(‘.h(',h)(')
ave thal malrin A .Uncwt.hd F_mrlr_pv.nrglerr},‘, O

0vrr) L

| & 3
& 3 H
3 5
= Let,
| Q V¥ 3
A= g 3 1
5
Ra= Ra'apl
Ra : Ra-3R
) I Q2
0O -} -9
() -1 "a R3 . pa"'RQ_

; b)) '/r‘-"“d Uy
{ LNCYCAALA QC(Dv]({r’,)U .I’l) 'l.‘]{', O Y]U]‘f].h)“t‘

ok,

non - Kero 1owh UL (.

onlled
which (¢

pin)




2. Jind the mank o] the madvirt.

(92 2 0 |

|1 0o | &
-] | y =&
] A 3 -l
= e, [Fas3—0 1]
.0 | &
N
1 5 & -l
plé——)Ra
" 1 0 | &‘f
9 3 0 |
-] 1 ) -
LV 8 2 U g Re=ah
93:R3+Rl
Ry : Ry-Ri
") o 1 & |
0 0 8 2 -9
o . I—8a O
05 & -3]
Ra <> Ry
1 0 1 2 |
\ 0 1 & o
0 2 -2 -3
0 5 & -3J RyrR3-3R
Ry: Py -5Ra

Oh



pp) =2

o
L

e mat?

—

Ry «— Ra

Ras Ra =Ry
¢ Ra-R
gﬁ_: R::l-Rll

3 4 |

a

3. . Find the ~ank ob th
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o -8 =4 -4
& 0 ) 13
-9 O
L0 ? d Rz Ra+ Ra
Ryt Ry+ Ra
9 | +a\M)]
n 0 -2 =4 -
0 -3 -k
0 -6 -
- pq:Rq*&Rs
a1 3 u
) 0 - -4 -7
0 o -3 -4
L0 o 1|
P(n) =4
N, Find the ~ank ob the matrix
Ty el B ]
g. ) =t 0
. !
g7u 6 2]
:> Lﬁtg ""‘ 9 3 I"'
A= |Q -} 0
3 3 & | Ry 2 Ra=aRi
9 4 6 & R+ Ra -3Ri
= - Ru : Ry-2R




B.

\l}/

Ra: Ra-Ra

PI"‘;‘RQ

1 & 3 1
nJ 0 -3 -4 -2
o -3 -9 -2
o o o0 ©
a9 3 1]
0 -3°~h "2
0o o 0. O
|0+ 00 O]
' f(R) =2
Find” the aank Ob the Hmai"rix
(0 1 -3 -l
o 1)
3 | 0 &
1 - 0]
Let, [0 | =3 =i
A= |1 o 1 |
S | 0 &
12 O]
LS A I
0} | -3 -
3 |1 0 &
-2

Ra: Ra-3R:
QL{: Qu“Rt

04




PR e 1
| 0 -3 -
nJ
0 -3 -
L ¥ "3 71) Rg:R3-Ra
Ry = Ru-Ra
. a %I\ }
i @ VI
) 0 ) ) |
0 o 0 O
| 0o o0 O
oo P(R) =2
64 TJind the aank ob the maditx
1 9 b 3 ]
9 4 6 ¢
p g & 16
& 3 b
A @ 4 3
A= |9 y-6 8
g 8 19 16
LI & 3 4 Ra:Ra—&m
- Rz : Ra-uf
& U 3] oy Ru-R
0O 0O & &
N
o 0 -uH
o o -1 ]
Ra — Ry

08



) 2
o O -2 2
o o -I |
(o 0 -4 4 ]
1 a2 u 3]
" 0 O -& a&
o o0 (-L. 1|
o 0 070
f(r)=3
7. Find
2) |
y &
8 Y
| 8 Y
=> Lﬁt, B
a 1
A=y a
8 4
8 _H
r-& |
S, o O
O (®)

Ry RQ'QR?’

the 7ank of the mat 7%

3 5

Ra
R3
Ry

Ry

v Ra-&Ri
+ Ra-4Ri
: Ry- LRy

: Ry-3R3

09



o o -5 -1
lo o o0 &

f(A)=u

9. Tind the wank Db the mhotain
BRI
203 1w 15
13 1y 15 16
[ 15 16 1]

e -

=" Lek n- 1 13 Iy
12 13 1y 15
12 14 15 16
v 15 16 19
- Ra: Ra-R,
n -1 R3: Ra-Ri
n 1 12 Iy
Ry: Ruy-R
” | | I |
& Q2 &
%) 3 3 3
s 3 Ra: Ra-8Rs
. _ Ry: Ry-3R
11 12 13 1y : 2
| | | |
n
o o O
o o o O
f(r)=28
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'J,z,diincd ob ( on,&tﬁrenu; bm bLJ_shm %itmml ]
ECLLLCLHDHA v
1, flet 3 SldA\‘:?.rn o} Jineast equakions with

a- unknown  ave
Qo F Qa%a + QA3 = by

QarX, + QoaXa + Qa3 X = ba
O %+ Qaa%g + Q233 = b3

= Qn Qua 3 P b
Qa1 Qaa Qas | [%a] = [ba
Qa1 Qaa Qaa| L%3 ba
= AX =B
whwe’ A - Fan Qi Q3
- Qa1 Q22 Qa3 4 olled CD-Ebbl'O..Qnt'
Qa1 Qza Qas odi.
r'll
X = 2 the vanriable (0%) unknown malrx
| %o
B: bl "
bs 's colled the constant aakbrix.
b

9. Wit an arrﬂumenf:gd moatrix _
An OQua  0u3 | and 7educe

A:B] =(AIB]|= | ABJ =
Ca:e] =[Ale]= [AB]= |\ o Qs |ttt echelon

Aai  Qaa (13:-3J Y ™

e




3. 4} ¥(n) = f(PB) = 5=n [no. of unknowns], then
the ,gﬂ/:!:em o}, ubuaﬂon)) ave comis’cenca
and may have unigue 40lutions.

3 f(p)= §(AB) < N, then the aystem Jeb
uotions 0ve comi),kanud and moy have
Enbi’.nitn Nnumbet ob A0lukions .

4) (M. # f(rR) 0] f(A) < P(AB) , then
the Aystem 0} eq/uaifom ave woid to be
Encon,su%anud and no  Aslutions.

S ane,s{-fﬂm dhe values 6f A and\ MG, k0 thad:
the  equadion u+3y +52-=9 , du+3Y-27 =38
and &%+ 8y+ A%=H may have

i, Unique Solukion

. Mang Solution

. No Solutlon

=5 9 3 5 || 9
1 3 =afly|=1{¢®
Q& 3_A Z H
= AX=01
(PI:B]r 9 & 5 ¢ Cl_!
1 3 9 ¢+ 8
2 3 A H.J Ro: 2Ry =R,
R3: Ra-'Ri

1



.

(2 3 5 : 9
n o -15 -39 ¢ -ud

o 0 A5 ! M1

e

iy The CJ[W” und«stem o), cq(uo.i'lfon mo.y have

unique  wolukion ~only ok,
N#5., M#9

ity The syutem ol equakion Moy Hhave in,LinEbz,
numbet. 0} uolukion Dnlg ad ,
A=6 , H=1

viey | The  wyatem o} cquakfon ave fncombgéanud

Ley
and wHh no Aolukion On[ld o,
A‘—'5s H?EC’

2. TJor what value Ol) A and M 4 the J.;Lj/)t?.ﬁ'] ob

eq/uai‘?o% ) AHBY+BL=6 %t BY+57=9 , 9A+LY +AL=H
Ly Um‘%u,e Soluktons
% ﬂnbtnfte

ik No o Solution

have

o
= AX=B
I 2 3 6
Al 5 5 g
2 5 A H pa'-Ra’pl
R3: Ra-IR,




{t

i

4,

Y

"y a 3 : 6
v ol 1 8 3
I A6 t MIR
| M R3: R3-Ra
[y & 3 : 6 |
.

o | 8 23
0 O A-87: H-15 |

The tai’.ven solutfon o, aq/uoiion«s Moy have
unique solukion Dﬂllj ot
A+8 o, MHEIS

The qiven aystem o) equations moy hove |
injinite Aolukions only at,

A=8 , H=15
[
Th { ] ) f ‘=
¢ (awe,n .}a%t&m o) %uod::on)a ave mcomstenrﬁt,
Onl(:l O-.ta
)\:8 3 .}4-4: IS

Gauss - £ liminatton. Method

Turt f)m consis tenty ond gsolve A+Y+X=6,
A=Y + 8L =5 3Lty +X=8

PN 6

DT T N Bl
_‘3 | | | Z 8
= AX=DB

14



c. [-ﬂ :BJ - I | I : 6
| H
3 1 & ¢ 8
Re: Ra-Ri
Ra : R3-3R,
N
)
0~ | i
_O -9 -8 -10
Ra: Ra-Ra
T 6
n
0 - | ¢+ -l

| 0 0 -3 : -9

', The aivm squakions e comizfenud and
Jouows unique Aolution.

f AX =08
b ][ 6
o - |97 ]
0 0 -3JL%Z -9

=> '){.'i'ld"l'l-" 6 ~—{1)
S -y +g=cle0®)
= - P~= -9 —3)

s T =D
@)= ~9yY+3=-| (4) D A+Y+R =0
= ..atd::-].’ = A+Q+3 =6
N A =6-5
5 y-a > 6
EN S

r=1, Y=, =3




-on method VHY+T=0Q , Q1+Y~T=0, U5y +72=5
S [t v [ q

g 1 -l 'd = O
a 5 H z Ha
AX =B
o [pep]= [0 100 ]
a4 -1:0
9 5 7 ¢ 5
J RatRa-aQR)
Ra: Ra-2aR;
I T R
o 0 -1 -3 : -I8
0 3 5 ¢ d4
R3a:R3+3Ra
11 1 9 |
N b -1 -3 :-18
(0 0 -y:-30.

2(r)="9(AB)=3=n
s The Atja&m o} eq/uoh'on \beuow& unique solukion.

" PAX=B
R D L q
0 -1 -3 417118
0 0 -4J[% -0

13



= A+Yy+¥=9 —{1)
= ~Y-37=-13 —(2)

=S -4z = -90 —©3)
oo 25’6
(®) = -U-S(ﬁ)=-l8 @)= xt+y+x=9
-Y=-3 1+ 3+5 =19
(d=3 ‘}L-':CI"S
A=

('X_:I 9 |d=3 b) 23:5

3. | Jest -bm CDn},Lstenud and Aolve

3u+aeﬂ+az=q 9 ?f'1+at]+ 102 =5

= 5 3 1 [[% [u
)

5 a6 ||yl 7] 9
4+ a 10JL¥ 9
AX =B
. [A:R])= [B5 & A+ 4
3 ab-& ¢ 9
J9Q\Y: 5
Ra: 5Ra-3R
Ra ¢+ 5R3-7FRi
5 3 1 H
o o Il -1 ¢33
o -1 1 3
Ra= L. Qi

5%—1—3LJ+':I:{=L:,

15



5 3 A :4

o Il -V 3
o -1 1 -3
Ra: Ra+Ra
=
) A 8 T ¢ A

o " -1 £ R

O o.0. »0

p(R)=7(AB) =8=n < 3
S The ﬂtven wbuah'on -bauow«s Enbfm'&e solutiona

AX =B

5 3 T [[% Yy
S o Ho )73
o o O0JL¥ 0

5tx+aﬁ+#z=u —)
Hy -z =3 —)

Ld-', Z-’-‘K
@)= lly-K=3 0) S 51+3[—|‘|—04+3)]+—”4=q
Y= K+3
= B+ 3 (K+3) +TK =
g = - (k+2) i + 7k =

2  55%+ 10K = HH-9
= 559 = 35 - I0K

> = - (35-10K)
55

18



H. Solve +the Aldzs{'ﬂm ob a%uatfon bg Guass -
eimination method, a+ay+z=3, 3x+dy+i=3,

"l

-t =5 1) py: Ra-3R
QS:RE}"RJ

. ) & |+ ¢ 3
0 -1 & : -6
0 -4 -6 ' -

Ra: YRz +3Ra
) ) 0 1:3
6 “h ~2:-6

0O 0 & :2&

f(n)= 8(AB)=3
The (dfven eq/uatfom ‘69&% uniq;m Aoludiona,

AX =6
I o ye 3
0.4 -2 9 1=1-6
0 0 @& 4 o

1q



“ Z=-|
@2 -by-8(1)=-6 2)=> a+ea(@)+(-+1)=3
—hld+§ =06 A+ 4H-1=3
“ly = 48 A+3 =3
4N\2 A=0

FNRE0y Y=2 ;X
Guass - Jordon Method

. Solve the uujAtem o}g eq/ua,tfon by qU_O.M‘JOTdOﬂ

method  X+Y+ <=9 , X~ QY +2L=8 4 &x+3—z:3,

= oo | q
b o-@ 3 |9 |7 ¢
& 1 -tJL* 3
AX =B
;. (ale] R #

]

Ra: Ra-Ri
Ra: R3a-3R,

[ N <
0 -3 & ! -l

-] =3+ -I5
g =b =2 Ra: Ra=Ri
Ra: RG"&QI

Q0



3 3 3 ¢ a9
-3 & -1
3 9 ¢ Qs
Rii 3R

0
0

o &
& [
Yo
(8)] _Rnd i ]
< -3
© .l._” Dnnvn
] .. ez
= ) - o
o (0’
=== g S
O ~ T
o | T @ - I
S n“..u Q 5 99
D o o D O o

n

=3

f(AB)

Plr) :

AX=8

o O+
1] ] ]

ol



=> 1 14 4|t
3 -1 & lﬂ' =
a 4 =1 %
AX =B
AN e 2 1
9 | -1 i 15

1]
12
13

Ra ¢ Ra-3R,
Ra: Ra-aR

(4 14 4 :n
N
0 -4 -1 :-al
-1 =3 :-19
“0 Rit YR
Ra:-U4R3
H H H ¢ 4y
n
0 -H -I -al
0 Ly ‘12 ¢ 6
f?].’pri'RQ
RB:QQ,-}'QQ
-0 3 : 33
v

o0 -4 -1 : =2l

Ra: (-1Ra
Qa:-l-',- Ra

&. Solve the %ij{:am J‘JI) wbuo;bon br.f E’,UMZ - Jordon |
method  A+Y+Z=l,  JU-Y+8Z=19, IAdY-V=3

A



by 0 3 ! 23
Y, o 4 1 &l
0 o 4 ! 5
Ri: Ri—3Ra
Rat Ry -R?
0..0 18
N 0 4. 0_: 16
&)1 ¢ 5 ;
Rl"q’gi
RQ:*:,—‘RQ
0 0:&
N o | 0!}
O O 14 5
f(A)= ¢(AB)=3=n
AX =B
] 0 © 9% 5]
[o | oj, ‘d} '{‘1]
o o | Z 5

Low=Q, My T

3. Solve the /3%"’(177’1 Ob e,q)LLoJ:Eon blj GUoMk - Jovdon
method . %+ Yy+Z=10, QA=Y +3 =19, '1+a5+5z=c9&

= d 4 1 9©L 10
e -1 3|y |=[n
I a 3 Z Q2

AX =B

<3



[ﬂ'BJ =

1y ¢ 10
9 -1 3 :19
I & 3 !ad

F?a Ra=-2aRi

0 -& Vil
R R A )

. Ra- R

R ' 3Ry
Ra: 3R>

3 3 3 ¢ 30
o =3 ¥ 3l
0 3 6 : 8b

u ¢ Q9
I |
4 ! 3%

3 0 4 ! Q&9
0 -3 | ¢ -1
YV AV 4 S

1
o (5] o

Qli??u"’rpa
R3: Ra+ Ra

s 3
Ra.-:TRa

Ri: RI“QR\B

_Ra: Ra-R3

v) o 09
0O -3 0:-6
o o | 5

oy



{ 0 O 3
N O + 0 :@&
o 0 | ¢ 5

f(m)= #(AB) =3 =n

AX =B
| o O [{n 3
= (o 1 oY =]
o o | < S
=3, Y=2 =5
k. ~Solve. the Aystem o) equation by Guax= Joydon
method  o+y+¥=8, —X-Y+aT=-l 5 BA+EY-AT=IN
B/ = Lt y+z=8 —)
S - A-Y+8%= -H
= -x+ﬂ-az=n—{n)
= 31+5H-4z=|q——(3)
= 1 4 4 : 8|
[ﬂ:B]:: i 1 -2 _H
3 5 = A4
Ra' Ra-Ri
R»: Ra-3(R)
- I D 8
o 0 -3 :-H
|0 2 -0 ¢ -10
Ra <R3

25




Iy 48
v |p g -lo :-10
0o 0 -3 -4

Qaf-é-—Rn
| I 1 18
n o 1 -5 (-4
0 0 AN pip-fa
Il 0 6 : I3
) O N -5 ¢ -D
o o -3 ¢ -4
Ri:R, +aR3
Ra:3Ry —5R3
I 0 5
® joa3 0:5
o 0 -3 :-H :
Qaf'E'Qa
R3 "—é—Rg
I o o0 :5
n 0o 1 O (:.53
0 OJUN ™5
g(pY = (AB) =3 =n
AX =B
2L

Q6



5. Solve the equation by u&?n% GQuass - Jordon

method 'L—H;

= oy o T q
g 1 -1 (Y :[0
g 5 7JL%4 12

AX =B
| | A
[:8] - [ N\ }
a J /! 20
N T ;563
o Ra: Ra—-aR;
R-?):RB"&RI
B I
o |0 -1 -3 -8
6 3 5 : 34
s Ra:Ra+ 3R
Ri: Ri+Ra

Ra: [5]Rs
|.0 =& -9
r
o~ -3 * -I8
6.0 19 Ri:Ri+8&R3
Ra+ Ra +3R3
| o O ! |
N [o -1 0 -3
o o |
Ra ! (-1)Rg

o

+%=9 , 91+y-7-0, @us‘d-;—q'z:ﬁaf



x=1,.4=3 X=5

6. Solve “dhe cq/uaiton blj usma Guom - Jovdon
method

Ax=B
[A:B] = 1 g ) ¢ 3
& 2 & ¢ 5
3 -5 5 ¢
Q&‘R.;) -aR,
'R
) & |t 3 § =R
n 0--100 ¢ -1
o--11 8 -4
' Ri+ aRa
| QS R%"‘”RQ
) 0 =1 D'—l]
b2 R AR =R

£t awz =3 &x+3«df-az =5, 31— 5U+5z—o}.

J8



¢ ="\ ) 'd"—f, X =

q.uahg-SU';del Method (D7)
q'uass - Scidel  Ytorative Mlethod

4, ket the 3 sytem o) lineas equotions ave
O F QaXg + QUaXs =by —0)
Ot X + Qaa¥Ny + QazXa= ba ——2)
Az U + Qza%a + Qz3Az= bz —(2)

9. Check the p'ﬁopevhd o} diaraonoﬁ dominant oA

cdl'van below .
lan] > |aue] + laual

|oas] > l(lall + Iaa.a]
’aaaj> Iaaul + laaa)

aq



3 4 the dicuaonal elementts ave not in d:“aﬁonaj
dominant , then ~earyange the %uah'on.

Wiite the unknown %is%a.%3 Juom the 3 eqn

H.
() @) & (3)
()= A= —O"—'-l—- “31 - Qua%a - 0.:3‘13’
) | ba-Qa - O-az,'la\

|

(2) ¢+ Na —_

Qaa
3
Qa3

@) = A2 | by - O %1 = aaa‘lal

5.  Take +the intttal condition o» Ny=D 'y Na=0
and %2=0 and wtart ttavations bfj upda{:ima
the valuer of o, ,Na » A>  and continue the
came until 40 7each the solution (approximate

Solve the ngjs[‘?.'m 05 eq’,ucﬂ:fon by u);i'nca

4.
Quams ~ Sddd method .
100 + 1\.}+Z=|a., 'x+10-d+z=1.a y 1+5+102vf&
=2 lor+y+I =13 —1)

A+ lDLJ+Z= 19 —2)
a+ Yyt 107z = 12.—3)
s The (d'ivm e,qluoﬂonb are dt’aﬂomllnj dominant

W ol Qa-y-%
X srg [1a-y-%]

@)= Y= _:_O_ [18-2-7]

1) =

3> %= -T’D— [12-2-Y]

30



TI-0 = ')Lm :0 ['|a_o_oj =

(" l _L9-pl=
Y -,--‘_6.[131 .2-0] = 1.08

—‘B- [1a-1.a-1.08] = 0.972

~alg
l

@) s a® s s Tia-1.08-0.948] = 0.9948
4Or= L [ia-0.aqu8-0 q7g] = 100833
7 = T'b' [la—o.qqqa-l.ooaa]= 1.00D3

T-(3) & o= _!_ [1a-1.0033-1.0003] = |
(). l1g-1-1.0002] =1
ye. L[ ]
2R 1 [1a-1-1] =
10 [ —J

T-(u)= M= [l&-l—l]
yti e L Fra-1-1] = |
-9 = '_Ib‘ [1a-1-1] =1

The " Solution

(XFI) ld‘—‘l ,Z=I




&. Solve the jollowtn ecluahor) btj usmﬂ
Guam - Sddel method.

HX+QY X =12, A+ HYy+aZ=15; L+ay +52=30
taking (0:0,0) & an initiatiad  appapaimation
[Co.-T'TIj out 4 ttavaxion] .

= fa+ay+ =12 —)
L+ by LN ——{8)
L+ 2y +5Z= 90 —13)

*. The xdiven e,c[’uuﬂ’om are dfaﬂonallﬂ dominartt

orsy, = 5 (18- 842

(2) = w wla ['15 L-27]
(3) > _1__ [20-2-8Y]
’3
o m _ 12 _ 9.4
I-1)= 2’ = 35
,jm,_ t Tis-g.u-0) =315
T
|
7 - __l_[ao-a.q-a@-ls)]= 8.26 |
5
T-Q) > o ._l_ [1a-2(2.15) -2.26] = 0688

3(3)- L[ 15-0.688-2(a: 26)|= 8448

7(2) - _L[&oﬂo.eas-a(a-qus)] =9.3832
s

32



——

I-(3)= '1(3)-_; -%5- [I&—&(&.LIC{B) -&,883;‘)] = 0.8Uyl6
ths) = -H‘- [15-' 0.84uul6 - &C&.8839)]= 2.097236

() L [20- 0-8u416 - 2(2.09%36)] = 99932

T-(u) > o= L [a- 2(2.09%26) - 2.993d) = 0-9636
Yl = - [15-0.9686 —2(2.9983)] = 20132

o - 1 [90- 0.0626 -2(2.0133)] = 3:0022
s

* The &olution ds
A= 0.9626 1
Y= 8.0132 2
Z= 3.0022L 3

3, ax—ewaoz:%, &Ox-r—td—az:l?r g QL+A0Y-Z= —-185
using  Gows - Sddel takfna (0,0,0) ar an Initial |
O,Pp'ro'xfmaffon.

=y The cdiw,n equation e not tn dfaﬂonaﬂé(

] ] o |
dominant »f)o'rm- BH 'remdwmcﬂ the c‘:]w&n equ@honsE

we have
&0'1+Ld-&z=|=f —)

32 + a0y - x="13 ()
1 — By + &0z = 25 —(3)
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0Y=> = éﬁ-[—iq‘—gnfaﬂ
@) = y= o5 [-18-3x+%]

3) = .
> 7= L [25- ax+3y]

T-() > M= - 085
a0b
LJ('J -~ E_I
- 8-3(D.85) +0) = -1.0a15

()
&l E el -
30 [25-2(0.85) +3(-1:0275)]= 10108

I-() = ",‘(_Ca): L
o [17+1.02715 +2(1.0108)] = 1:0085

T-(2)=> = L
= [17 + 0.998 +2(0.9998)] = | |
3. V|-
y 33 [~18+3(1) + 0.9998] = -
3) € o1 = -
2 Can [a5-20) +3CN] =1

o (u) |

(u)=> % 25 [rt+1+12] =1
(W) - LS T = -

y 55 [lB 3+1] I

(W - _I _ 9. -
7 = [a5-2-3] =1

.. The Solution s =1, y=-I,Z=I

OH



h“' R 4 Wi /A, .r‘ff'.-J I
tml'wd SO el (,nl-'u‘an (020,0) an ()
Infal {I||p'.;wimulﬁm.

- LERRTER B o -l)

QA el - 0)
CVRL l.ud YR (%)

SRV Fond i TR TRy
gl ] X i \ i
(1) ¥, l

) N PIRI TS

)

ot 2y

Yo Q7 i

LA L TR T
10

g R EIEHICELELY B ZILL)

L

) o (0. 683) - Wi (. 56U0) ) = 40822

10
Do (o) o> "J [0~ 24509 = 1.0835 ] = 9.0U68
G0, - [0 (p o1o014) 41,0828 = 1:1993
(4G ‘;"o‘ |68 - 20070 m) ~1(11903)] = 48606
e (B) 0y ) '||:)' (31 - 11903 = 0.8696) = 9.0%87

IJ(H) g ';{ {1:‘”' & .'J({.).Bﬂfw) 4 H 'H():JrJ:l = 2.88H5
() ok b8 - & (n.8599) -1 (0.8865)] 2 3.7:190

Y 'The solullon Ja =8 Yrd .




Efﬂen Voluer  And Efﬂen Vectors
Flgen vodues e uspecial set of Acakon

amociated with the Jinewt J&Lérsttm 0} abuai‘:'ows
ase  abso koown s Lhoractvtistics So6th

they
and  charactuistios volues and Hme«d can  be

deboumined de tak?nﬂ

(A- 1) % =0
wheye, . A= Square mabr{x
T = Unit mod 7%
X = Voniable mady it howfnﬂ /5!.!73{,2 column

And the ddviminant 6} A-AT can. be ~wred Jo
\bfnol the u&am volues and  which 59&101»4 Qb
|Aa-AT|=0 (oled chavactuistic  eguakion and

J4 «won meuide the aools O} A7

@a'ﬂ[e,f%h'% Powor Method  (o7) Dower Mlethod
Jo  dekermine - the lmﬂ%t u'ﬂen value and

the "/upectfve e,f(ae,n veckoy we wed to jollow

the fﬂivan-— wmhfma ~ule .
4, L?zt 'L'h& fdeEﬂ ,Aq/uafre mat,ﬁ,x. -aA iﬂ, {)JH’f) i‘he

tnitiol eifen veckory on X’ Jollow?d :

ANANORARANER

0
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2. Take the piodud o) ‘A’ and the enitiad
e&dm veckoy and bﬁma out the nume'n‘ca,ug
Jloncaut value; Aay oas A’

ax(® - X[')Am

3. Continue the Aame proces with +the aesultant
drﬂ&n veckora™ unttl  to qeach ao gq/u_al ufﬂen

voliee
ax™ - X(a) AG’)
HXG’) & X(,:"’) )‘(5”)

!
) 1
' |
| L

h. ginalhj, the obtoined ‘N J» | «alled the La'rfae,si_-
ei(ﬂan value and the vector X™-da (aled

've)bpec&ive eiﬂm vector.

1. Jind the ia'rcdbst Eﬁatﬂ Vedue o), the matrix

a D 1 ] o
o 2 .0 with the nitfal vecto? [t 0077
| 0 -
= let,
Ae Q 0 1 i
0 & © *“ o
| 0 & 0

31



. A= g o0 1 R
o & 0[O0 | = |©O
I o 9 0 1
. ¥ [é ] CMO
0.5
oopxMe e oo L 5
0 & o ’ =10
“ o & 0.5 Q
\
5 9 [0 ] _ A(a)x(a)
0.8
ooax® = g o 4 ' Qe
5 8 © o [(= |0
I 0 2 vid &6
!
s ! } _ (e)xc:a)
0.9286
ax® - &l 0 4 ! 8.9286
N3 o 0 = 0
| )
= 2.9a86 | Ay )
0.9356

I8



Q.

vector of [b b - | by taking [y 0 0]T os an
g 3 - inttcal eicdm vector.
-Q | b5
M’H TR |
g 3 - L
-2 (2 0 |
CaxO = ey ! h
a9 3 -l =1 &
-9 1 5 -l

Ax(") _[2 o] [ 9, 9756
0 & O Y = 0
I 0 2 0.9756 9.95I1
[ |
=  9.9756 0 ] _ )\Cb)XCf))
| 0.9918

The Lwtﬂu’t l'.f(d?.ﬁ value J» @.9966 v 3
and e,fﬂen veckdy  Jb [' ] S8 [:}]
!

(0]
0.9918

Usfna Rcudlu”ﬂh‘}: Power method ubfnd +he. domina

~nt ufﬂen value and the comupondfna ejﬂan

1]
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m((v) -

-
-—

Ax® =

1

...& ] e)

! 5.6
0.8 = | 5.

-0.8 -5.Q

1 ® 3
5.6 [o.qase] - AT
-0.9986

y ot -
Q& 3 -l
-8 I 9

1 5.85%]
0.9386 | = 5.7144
-0.9286 -5.79144

1
5.85%1 [o.qqﬁs] = A

0.9356
L e 4 5.9513
g '8 - 0.956 | = | 5.90a4
-2, 15 -0.9756 -5-90ak4
:
5.9513 | p.aqig | = )\Cﬁ)xca)
-0.9918

ho



A Axe .

The

and

d
-
0

=
3
-

dLet,

o Axt =

"

b 1 - !

5:9836
9 3 -1||oane | = | 5.q67
-5 1| 5 -0.9918 -5.9693
1
- 5.9836 0.99Y3
-0, 9993
£.9836 v 6

ian.ciwt d.cﬂen vodue Uy

® | |
ucden vec koY {o-qu] e [,]
-0.9993 =1

O with the Initicd approtimate ai‘aen

-1 | vedor [1 o0 0]T oand a7y oul
& Yy tkeratfons .
ﬂ e & _I O X - ‘
=1 9 -l 0
0
O -1 &
(2 -1 o ][ 9
SRR BT i
|~ N\ M\ L © 0
_ A[I)X[I)

Hl



s
<
-
"
|
o - 2
Do
e — ©
L—_..__—_J
I_l
c© -
X
M
"
o | 2
m%m
| S

1
- [0.3 = Ny
0.8
o AX® - e <o | 9.8
[—I 9 -1]lo8 | = [o3
b -1 & 0.2 18
|
= 2.3 _, ) }\(a)x(a)
0.4985
s ax® - [a -1 o \ 3
-1 9 -| -| - -3‘-(&86
0 ~-f 2 0.4285 }+8592
B.83950
= 3.u286 { 3 } ALy )
0.54q19

s The (mcdvst uZ%en voadue » 3.4986 and

efﬂan vectby @ [ 0.8950
-1
0.5419

Us'inﬁ ijleic(]h’/; Powert method ~bfnd the
dominant  efghen volue and  the cm'mpondmf;
ttahen veckoy ©

(ﬂ ap 1 &] bLJ f:al*ﬁnﬂ [l OD]T oy Ahe

! 3 0 int Hal ufcaﬁm ve koY
a o0 -4

HO



I 3 0 "
a 0 -Y 0
:. thO].__ 35 ' a | I
| 3) 0 ol = |25
® “0 -u 0 9.
_ | 0.04
=c @5 ; & AU)X(O
0.08
coopxMs (s 1 a2 ([ o.om 95.9
1 3 0 1 N WP
& 0 -H 0.08% 1.68
= 4 (2 (e)
B9% [o.ouqu] = X X
0.066
ooax®s a5 12 | 95. 1474
1 3 0 p.oyuy | = | 1. 1332
£ 1330

& 70 -H 0.0667

' 3) (3)
= @5. 1911 [0‘0%} _ A( X

0.068¢%

m(t?’)-.- a5 1 9 | 95.1826
I 3 0 b.045 | = | 1. 135
a o0 -4 | 0.0688 1+32u3




L)

= Q6.18206

1

0. 06 8Y

ax™ . e 1oa
| J 0

2 AN,

L33 &5-'33’

0. 0UbI A

Uﬂxhﬂ

|
{Ja () l‘lb'

0,068U
i ;

D.0UYHI =

0.068%

| 3 0
Q o -U

-

= Q5H.183I

1
00451

00680

j .
0. 0451
0.068% .

a6, 161
1. 1353
WAL

)\Cb) x(‘!;)

“9p. 1800
= 1. 1353
Q60

The kwﬂu{ t%rn volue v 851391

and e@cn vedo

1
0.0u9%)

0.0685

Llsinﬂ Powere mefhod bi‘nd the [_c,_.,(dw_. ?{ﬂm

velue and cormAponcﬁnﬂ dacn vectoy o) {he

moda {0
m: 6 "lQ 1(\1
-2 8 -
H -1 3.

li)l:l -f.'alﬁl"r?tJ [l ::] T

e

Ly



ay® - [ 2 g [ 6
-2 3 -l [ = (8
9 -1 3 J1L ’ 1
' -
= 6 I' 0 = AU)XU)
0.6667 |
Ax(o: 6 -8 a | 7-333"’
-9 3 -l O = |-9.666%
Q9 -3 3 0.6667 L.00D)
1 (a) , (2)
= Y ) -
o S0 [-o.aese] = A X
0.5455
copax®= 6 -2 2 1 ~1,8182
g 3 -1||-0.3636 | = |73:636°
a -1 3} o.5us5 Hbno3
1
3) ., (3
= T.8182 [-o.qet‘il] & )\()X )
0.5116
. opx@-( e @) 1.9534
h -9 3 -1 |]|-0-465! -0.U65I
9 -1 3 0.51l6 0:.5116
h (v)  (u)
= 1953 |p.oyqa | = AKX
0.6029
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soAxM =T 6 -2 @ ) 4.9882

-2 3 -l 042 | T | -3.97965
9 -1 3 0.5034 3.4qa9

1
- _'If-qaga [_O'L'q:fa ]
0.5001

The lomdv.t ci«aen volue 4 T1.9889 v §

0.4a9§

and-  egen vector { ' m[
0.5009

|
0:5
0.5
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Additional  Problems :-

ECLuCLt‘tO %)

hos
1. I\IO Solution

i Unf(bu& Solution
i - ffnb‘infiﬂ Solwlion

o+Qu+3x=10 —(3)

!
)
|
=y akYytx=0 —L
|
|

')L‘i‘cﬁl.d"'/\z‘}‘l (2)
1 1 1| 6
7 9 & 3 gy = 10
1 a M L% K
AX =0
where, ;
H: 1 11 x:’)’- 6: 10
1 & 3 i i
14 .2 Z
p:e] = [1-2 1 : 6 |
4~a & :10
18 AR pipe-g
4 4 4 :6 Ro : Ra-Ri
© | 1 & H
O | Al i H-6

Rz :Ra -Ra

1. Jor What valus o A and Moy the aytem g
f:L-i—ld-kZ':G s AF @“-J-I-?_)Z:lo’ ‘1+§U_\.-,\Z=}—( |

R

Y4



1 1 1:6
0 4 & 'H
o o (F3):(M10)

—a

The system o eq,ua.?:fon ma
Soluﬂ’c:é)A Dﬂ](‘jbai' P! cmd:f any volue

Nnumbest o) solution at A=2 an

wi. The Sl-dﬂl:en') O]J &q/uaﬁon mgud have no
.SO\u:UDn Dnbﬂ of A=3 and M= 10,

— .

-3y -%= -3 and “L-l-@ld-f—z-:!-[

£ = 3'1+xd+az=3 —A1)
| g -3y -%= 3 —

1+aﬁ+.:<,=l-|~———@>)
S 3 4 &||% ) 3
a -3 = (p9!l 1
N R B} 4 H
AX=B
(h:e] = [3 1 ¢
g -3 -1:3
I & | H

have u_m"czuﬁ

., The Std»sl:&m o}) ubuaﬁon may havad Trj{nw’/
=10

| & Solve the {.)ollow'inﬂ ‘AL(,}A%Qm og) gcbuaﬁiom f)g
quﬂﬂ Guar- elemination  methodA &%+ Y+ &3,

oA M.

H8



"

1 & 1 4

n a -3 -1 % -3

3 1 8 13

Ra:Ra-2R
1 & 1,4 Re Ra-2Ri
o 0 %3¢ <N
o \eM™ -9
. Ra:(-5)Ra
1.4 4 4 Ra:(-4)R>
n o 35 15 565
__D a5 3 : 63
| R2: Ra-Ri
1 a 1 4
0 35 15 ;55
o o -8 :8
ro P(A)-= p(AB) =3 =N
The equoakions Moy have unique solutions
AX =R
1 & 1 L h
o 2515 4 1= 55
o 0 -8 Z 8
2ty +E =N (w)

353+152=55&5)
Ay + 3% =1 —(5)

- 8% = 8 —(6)

49



(6) = Ay + 3() =N (6) = a+ala)+(-1)=Yy

3.

_.__>

i)

¢+, The solution” ts ’L‘—'i,ld-:ajx_-__i

Solve the _system o] equations by Quans -
Jo¥don method.

A+Y + =9 ) ‘)(-—-@!d-%-@i(:g ) &'m-ﬂ—xr—a
'x_+td+z=q —)

L=y +37=3 (2)

g+ y-x=3 — &

104 1 |]* 1
1 -2 3|lyl 7 |¢
g 1 - ® |
AX =B |
4 4 !9
(a:8] = |°
a8 '8
g4 -1 :3] Ra:-Ra-Ri |
3 Ra : Ra -
n ds 14 41 19 ]
0 -3 & .-l
[0 -1 -3 =5 R,: 3R + Ra
T Q3 1 3Ra-Ra =¥ R3 &3 Rs
i 0 -3 2 4 -\
Lo o -Il &+ U

50



e USSR

. Solve the System o) quugﬂ’om by Guars -
1t inokion method .

; =3 , '1"3 '6251
q4.&|d4.;(=3 ) 3’1+QH}*Z Y

o +RY =D —)

hi



[a:g] = [4 & 2:3
3 a2 4 53
4

1 -& -5 ¢
Ra: Ra-3R)
Ra : R3—R:
1 a 4 »3 |
i 0 b - :-6
0-~=4 -6 :-4d
Y Rat [-3)Ra
- 1
10 2 4 :3 Ra: (-5)R2
g D @ 4 :3
0 9 aii_J
R3 : Rz- Ra
4 a2 4 '3
r 0 2 1 ! 3
©o 0 2 -3

p(R) = P(AB) =3 =N

1 2 1 o2 _ 3G}
&o a 2 119 _'3‘;
o 0 Ad\L

AX =B

Aty +% =3 —(1)
&ld+l= g, w——(H)
9z =-2 —3)

The (ﬂ’lvm equa;tfon/: are. unfqua golutions ;
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@ = 8y+(-N=3 () > X+ @y+%x=3
aﬁ_lga ‘7(.+&C3)":1=3
8y =M A+ -1 =3

_ L

5. B2+ lly -H2=05, 3a+8y+ @9%= H , A+ 652y -+ 131
= 104 using Guam- sddad takfntd (0,0,0) as
initial approzimation.
= 83+ Iy ~HZ= a5
SU +8LJ + a7 =17l
d2+ 53y + 13X =104

The ﬂ?vm equadions aTe not fn draﬂono.qu
fdominant }0T™ BLJ ‘7€O'Ide:rt'n3 the 81vm ecbua.h'om
Ewa have ,

[ 82+ lly— Lz=9% —{1) f
r Fox + 53Y +13% = 10M —2)

i
32+ 8y + 891 =H —(2)

= = _1 .
M= % 85[% ly + UZ]

> y- -éé[loq—#fx-naz] |

% z;—-_‘_—- g1 - A~ B
S

1-0) o= 35— 1uye
8%
yt = _rgr_,?i[wq ~7(1uu6) -13(0)] = 1.8459

O %;_q. [#1-3(1-1u46) -8( |.8454)] =1.8206
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6. a=!-x+6nd-;z =856, O6A+ 15y + 8Z=T2, q+y+54Z=
0, Using Guas - Sddel  taking (0,0,0) os initlal
oppvoximation.

= @Ix+6y- %= gh —)

6% + 15y +az= 9 —L2)
X+ Y+ HSHIL: U0 —{3)

e 1 _
1) = =« .ég[ss 6y +7]
@ = y-= _I_‘é_ [:m_e'x—az]

(3) = Z:_;sﬂ[-llo—'x-ﬂ]

M. _! Jss- = 3.1438]

x 5 (85-6(0)+ 0]

C'),; | _ ) ~9(0) | = 35“0:[
Y = [43 6(2.1u31) (0]

[uo- 3.1u81 - 3.5409] = 11113

m|_

A = & [85-6(3.-540%) + 1.q131] = 2.433
(@) . A 99-6(9.4391) = 9(1.9:121)]= 3.5730
4e) = A 38 -6(5.4391) - 2 (141=0] - 3

2@ = 2t [uo- @.uza) - 3.59a0] = 1.92585
51
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L-(2)
) - 3'5 [85 - 6(2.5780) + 1.9858) = 9.Ha%6

‘jm _ _'5_ [a-6(2-4as6) - 9 (1-9258)] = 3.6729
|
2@ = L [up=@.u856 - 3.5789) = 19351
T- (v
o ];";? [85-6(a.5a9) + .9259] = 94256
leu); __1.5_. [a- 6( 2-4a55) ~3(1-2258) ] =3-5930
|
200 = L [no- 2.4255 - 3,520 ) = 14251
The Solukion ave X= Q4355
4= 3.57930
K= 190569

2 Qe
A

P

P T CP —

it e,




