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Inis thesis conbains five main coapters,. fThe first
chapter is considered ag furcazentals for 8Glving ssts of
Lear simultaneous equations. The most icportant prebliem
™

lines
f numericsl lirnsar algeora is the developmert of algorithms

@)

or the solution. &ssentially there are two re2S0LnS WLy

Hh

this 1s such a ovasic proolem. First of all, today nearly
évery linear problem in applied mathemstics — as a boundary
vaiue prooliex for a linear ordirary or partial aiffersntial
gquation is reduced oy appropriate vecnmiques to & systex
of lirear esguations, especially whan elsctroric croapubers
ars tc be szplcyed for its scluticr. Sec roly, nonline
vroblexs car in most cases be sclvaa Dy 2:LTroXizavirg bShem

by linssr provlazs.

There asrs several differant c2tzouws Ior the
of a

ticns, the wmetned use

o)
$2
{

R

=
ias availabls, toe tyre of CRpE
2C azrd the aCCuracy reguirsd ir the
ganersl, Toers are two tyges of nuverical o
lvire siculatenme-us 1incar <2iaTicns: Clrezet metnoas,
wrich sre finlis, ant incil2CT eTro.s WL_CL are iufindite,
t

Wasfil, LOTL Leve sdvanta.cs -4 1izita-

Iz tihe secozc ClmLLer, wos E4581al wlilolnaticn
- (SR PSS T LA e A oA Y e o P [ s R
ZeTLCT A5 Tre=sT:z ol T8y Ll Tic JATIIX I LLlALaTlon,

Lacause & eoIpulsr WOrks with s firn

methed does not le2d to sxact sclutiorns. Irde=d errcrs
arisirg frow roundcsff, irstvabilaty, and loss of significarnce

zay lead te poor cr even usaless resulis. 4 large part

of nuzerical anziysis is ccorecerred wits WLy arnd Zow these

iv)

Central Library - Ain Shams University



ul

9]

0
e

o
!

3
if}

)

-

[1h}

"
3]
by

e
P

th

s

v L

(¥

-

e

LBl

4

i

i
1y
+4
(]

k|

12

L]
e
i
iy
t}
B
(&)
0y
-
o

[

Ly
ot

B

et

.‘I*
.ﬂu
bR
42
'

Iy
M

L)

T

3

(]

ty

Iversi

Central Library - Ain Shams Un



Gq
o W
1 a
oo+
o
ot
ES]
VI
J a1y
i) a3
+
A &
le] ]
1% B
a W
3
i) W
m N
2
ol D
y .d
ul i
1)
£ .
) D
—
[ e
O m
U K
2oom
<& 44
[} B
e
[ TRNON
& 3
B!
uh o ab
oA
w4
9}
o
qu Ea
u
!
ul

o
1

it wcris

O
>

o

-
[

15 transla

aLl

caart

th

STTnaC WL

-
)

is cord

i
ES

th chartsr

-
Tt
PUR AP

m
£
B

b
v

o

nd bounda

8QUAaTiens s

-

2150 pa

8]
1]

ZetTnods.

aticrs in

.

w

ai

42

[4]

uy

(]

(0

a3
(]
Q)
1

e}
1)
=3

i
Fi
D

ia!

P

Lol
1)}

caod

Trods

in

S SITCrs

-Ticl

Qb

te sll

is derivssa

LT3

-~
[

;-.‘_
o
fab}
%
2

44

ary .

=
T e

wh

o

wof
il

G4

ic

N

-
i

tr}

)
i
R
"

i)
)

44

[

!

Y

ut

42
o

-

(o)
5]
44
+u
(]
3y

[1h}
Hal
NE
&

o
ih

vl

[N

&

n
2]

)

ty

Iversi

Central Library - Ain Shams Un



CHAPTER |

D) {
e Vundamentade

Central Library - Ain Shams University



¥ ]
o] a (3] s
b o ® P M o -
e/ 42 &) oy G as i S w0
- & W o o ol ) ) 4
43 0] o — q 42 . —t I W £y n . )
) S H (o1 o | ¢ 3] 03 B . e
iy 1 4 i} 9] Q0 "~ S} o3 ey w2 ] B} W
g A '3 bz 12 D i ﬁ E . 1 ] +2 ' k) 3
= [ N [ ] 3 1> q,m @D i . 3 ~ (BN
U a3 - s ol ] Q) [ 'y e )] > i 5 - H it »
A 8| ] af 2 g m,_ 42 | = e i) n i - i
n ot O 8] » 3 m (9] L ,.. P ol A N.v
4 3] e D . i )] t [ 3 ) B ) )
% TR o ! . © XA 3 o : i ]
ol | e} O ] cw G Wy § v r ST | ‘i HE ) —
L - 8} o n 2 T Q 14 L : 4+ ws ot ) . . B -
[0} O] o] £ Q ) 42 P P el (W) 1t Vb . ..qﬁ
H 1 »n d [ B By i $ 9} P B J P
- o b R S B Y F4 ol ol £4 ] ¥ By .
5 D 13 3 0y b} 8] 5} I I Y o of ) B n 0
(9] ALY PR By o 1 i o e " B ] - v
e [ 1] @] {2 E fis} h) b A Vi (9]
£ [y} 9] £ o . . | £l O ut \ oy &) %) |
n I ] ES) & 19 ) = I | » 4 12
o o ] = &) i ul 0] 01 £y x| i 1 m
D] N = 5 ol }2 £ M i - Al v ) -3
IS ! Q ' -~ 4] 0 & [0 SR B! ) 1 ca £y o
> (o] i) )] i) 0y ot 3 cw | ) ! Fi - : | ' 3
{ 1 s » oo o B a3 - u 9 v .
e [ (6] Do o3 4 > n [e) O A Sl 03 i G
MY - 0 32 3 I Q 3 &) ' i G- b vl ) i ¥ ©
42 3 -3 o d O [} 1> @] f ot L4
1 {] .Ww O] 1> [} 4 6] ¢ H o) [ a4 ! . 4 £
1)) )] B 1 18} ¢} - m iy s} i o Ry 9 A B o3 T [$) Y]
4 0 [ I | ¢! o 4 0] f [ § 0 #) )
o)) n) (ST oo 0} 40 I | O o H W » ) 4> i
i @] 9] A fiy] O] il 0] o or 3 ) D) n | ) 9 D 1]
i o} 3 0 o O 0] Q ] (9] H D) by b 11 (&) i il 0] 8]
-1 o n o - ] = -~ sl ] £ o r4 3 .l ) " |
;w n 2 ad IR i) € | o 1 4 P o 1 2y )]
] 3 1) mn <1 i [oN ] ol 0} .| RS . v 4 3 ) ) 1
| 0} Ll G B | | < £4 WM e 12 i3 Y - i : " ) i1 i2
|3 H [ [ 42 o] fib} i 0 4 = ) 1 A i 3] ==
%] ¢l €2 (=] J — ) o i R -
. 42 w I STV TS e - 0 . ) - By
lie)} O . o] j - & Q i (SR 44 | ‘4 e i ot
W w o] - L M) ws fiy) £y ¢l & ¥ - +
[ QO o 1 R J - WY { t 9] i " il
o m ] m &1 A HooG4 £ P o mo A . j= o D
1 3 B 2 42 al o] Bl ) 3} o v [ 1 i i 3
£ O i us STV ] SE) 15 S S TS %) I oo o
O O (o] o d m a U 5 0 ) O 3 m o o n
o oW o g : vt by T T T LS 4
e (e} ¢4 ~A o 1 - 4] ] 0 (Y [o)) m n O o3 G

Fhell
variavlss

T
ty

Iversi

Aa s

[ S R SA S

varinolcsSe.

e

t

i

Central Library - Ain Shams Un

<

C

valuas



a

£}
it
0y

D

o
i
v
12
(4}
I8y
0

551
IR

ty

Iversi

Central Library - Ain Shams Un



l.a'

Sol

vaplliity o sysveuis

=
f)

us considsr

sguaTions Irn o uniEnmowns in toe Iorn
aAX = D
oL . -
whers A 18 =L oxn nesrix, x = (x.) and
» dd
o= {(hH Y -:_."l\’nr-v."_'f'lm
D—ui),d—,a.)a,;_ul—...-.h.
- ) et At i . A o
We are concarmad with deriving criteriz for the
- - : ~ . T ) . B | }
sxistence arnd uriguensss of scluticrs =rnd with the
. - = - b = (N ——
LITCpeTrties ol scluticus.
we carmnct say witoiout investigation tiost
3 G A= 3 - - e 3
trere is & scliuticn or, 1T tosere is cne, thst is
3 ™ PR - ~ ST g - P NI ) . A
ST osue. LoETs &Tc tores 200 CLLy torse [OS5iblillicSa
- v o - - g - - =7 -
e Lo EFEZTeSl LS & allioaiaz Sl LTI On
= ntd no AC.uvicn
ot T - p—_— - N o T e - o~ - e
e B T T
a4 85737l LI Type € O 2 s Ssmld To o BLlgulbT.
R < e man m e e - - - - R
A T aiss ko AILOW I wlilU e aietaa 3 e mtes e G pd e e
, - S . PR IS e e T - - — oo -
et Tos SyETeL CLIil Uz SlldaslT. i Tols Iirludin=—
“J T
- . B T = I - - - LA e e
B e S i ] s - e W es ey L e A piow s W
L ot A fra ot on of soluticn T 53 3] Sirm,coiurity
LBTsLL C LinD  ml baeaia Uk SOLAVI GO P Da..glau. ULA_{-.\A—LL».-J-L'J
I
-, 4 - - N . e = o= .-
S SoFe S £XZ11CET TesT ICr Tihe IUBE1C1L1TY.

Central Library - Ain Shams University



- [ i LEN
. Py v f V x| T o
"y =] o w1 . : v i o
. ot &} — [ [ . ' " -t
ot . il & 3] % P ,: H 03
&1 T Iii| if r4 | N t AL 5
" ) 3 2 I - = ) 1} b it 5 |
rm i - i3 ] mn ty - v sd . ] 1]
$3 S 5 iy Eif) o il B H i Vs 1 4 ! [
= I W ip] ¥ [ el el b i 1 [ [
0 il r v ) ot 4 ) £ ' ' 1) .._
ﬂ‘ - ST A ul 1 I A i i : £
- M | s i1 ol | " 3 i . 3t ] !
IS B S BT ST R ¥ BY R S I 0
3 e D) i € o [ b R o -
oy o [®] = ] A > i ¥ " P
ot e L ! rd o4 3 [ ! 2l | "
i3 a4 O i i ' e o Ot H [ T H
¥ oy %] R ! ~ 1y i ) B A !
-r i » (8] £ q 9] { | 3 D i
i o [ - © ! i tal 0 -l o 0
¢ af 3] ol P o) i I L 2 i o . -
4 ! Ay h ! i R
& ot 0 ‘U o4 i b 12 - ' £y 3
- [} Ko ] ¥ B . ) " X A , " A
1> =t P2 o4 QP i & e o 4 l ‘t .
] [ |2 al a4 O 4 A = Rl [ 1l
o3 I zm D = 43 4 BN € il 1 ' » e
I ot o , 12 " L -3 Ui b 1 2 ! - “
i) ] £ 3 5 af) [B] 3 i ! o ! ‘4 :
O ) = 4 9! “ry 1 ¥ 4 " ! X “
5] B 2 AR Lt Y £y . | ; o} ! ;
l a} i D N J» ) i e i il B ¢ . .
)] = - 8] i} IR o 0y § £y 1 L
e oy [s} 3 0 My £ i V3 . ‘u
oy ~f ] o] I i N 0 B £ B A
| +2 +2 - i § o % £ 0 i 4 )
8] ul i ol [ b2 ) ) - I
A D e U B D =] £ fi B IR 8
tr t P | 1> )] I H : .
)] 0] W M 4 .} [l - i [ o
= [ | 42 Ty e o T B o "~ TM
f~-f —1 i Ui 4] 4o ) o 13 o B [ y
4] orl N D 0 42 ) I 8] . o
- & ! 2 ol ul 3 1 - a P ] ) - .
N mn m Al 13 i el N ) . i ) i . EE | |
] Pa 42 [ L eef -7 i )
Nt i) e 9 o [0} vl s 1) i j.2 i - - 0
= ) i ] 42 us ] et Ut o3 v > 3
f4 &} f4 3 s iy ul o | ) !
- u) wl [ Al D £t = e i-3 e 3 1
.| N ) - £ J 0 ] o A - e
Y Q sl § 0 A o) 0 o9 4 0 -1 i
S TV N bR " i

ty

Iversi

e o]
S U 2 PRI

XK.

.

PN S

LAV
PR
jO

Central Library - Ain Shams Un




