f/ UNTT - IV

Numerical Methods - I

" The EXpPvession F(x) = A, +ax" 4 - 4 an
Lo heve a'e

ave  cCopotonts (Qo:r‘o) aned N as an 5”+‘(‘7€T,
SOSRCl gio) 0|‘jhomioj N 2 oﬁ cJngru s

The POII!nom;cd () = 0 o called on “A’geb~mu'c

E‘T"‘-‘*’hd 23

=9 %4—1fj-—o

Thy Po’j”"m"‘u ,ﬁ(% = @ L ity s Jﬁjnamﬁ'}n’(j

o ‘iﬁjm'%m“ Zax; exPONV)’Ha\J *IEUV\CHOn ]hvo’\/{ol v Qaﬂhaj
aub ‘}“Savu) uV\C’Un-}uJ eﬁ]b\m’ffarw '»
|

I] Newton - Raphsorn Method -

Ilorking Ruls

@ R Given eqvahion; andl gtRUGE
@ Find L'G0.

@ ]:mCﬂ N =, EX Oncﬂ x=b f‘h,\:o Vollw oﬁ 2 SUCL\ ’Hmcud
4(a) and F(b) hew opposite siﬁm.

@) Compate [$0)] and [H(D] and i/ Plo) < H(L) e
ded %A= @

@ Find % : by Newhn - Raphun  foiula

?J X, ﬁQCvt)
n+t| g ("‘n)

\

Ui

SO on el Loe 3@’& s jved OCCu‘o’Cﬂj O'P oot -

oln Cl

Pu} nz=0,1,2, -- 1n Hu abeve ’pBTYY)U\.Q_(\ and  Fincl AN
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Ex] Find ~+he veal oot of “+he equation x'-x-3=0, -
Copyect UP+° Hnay e e dimal bj Newston - RC(PI'\SOH refhed .

/_Ko_\_n_:‘ Ld 4060 :xAr—X'j ”—;@‘)

Pn) = 43 - @
B00 = o) = Kedfi- 09 - s EE
F ) = C‘)Ar‘ =9 = =9 G
D) s (e =iz S (+ve)

Hese, D (1) and (2) has opposife signs .
% Roo{ _,Uu IDQJWE,QV) 52 ancﬂ 2

Now | pe| < H)]
S0 RGN

Bj _Neerbn - Raphson ‘f'b“smuﬂ.c\.,

) 4 (=)
- e
t " T @

Now, o (x.) =" L) =5 ;
1) = L) 4 -1 =2

put N=0 : b &nr"O/wr_jd'

Ty = Xens j(;o;
Ao

5

N L —5’1-

A =R 3R

4
Pk st B () - P(1:8383) = (13389 - I'88I=3
= e SH VL

3
0y = 2 (1opag) = 4(108383)
= 23- B6S 2%
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PUC9 A= 1 il eﬂq@/wéjd
s XI L $(1|)
’fl("t)

= |.¢287 - ©:S912

23- 86852

Bt 10 - £ 1-9129) = (rmiesd’s Jisiagis TR
PN, = J'(Mlsa): 4()~3|39J3~l =

= 9.9 R LoIA
P n=9 in eq"@/ we ged
7(3 - ;(?_‘_ 'p’('XL)
",PIC'XL)
= lg,gj 3 O ol1F
GLOL S (EROL G
B3 = \'8133‘
Now , J(a3) = L(1.8133) = (1-833) - 13132 -9 - ~1-9818 16>
Pg) = $'(18128) = 4 (1-3133)° -1 = 29 5439
Put n=3, in eg" @, we qd
7(4_ = 7(3._ 7&(«){3)
. 4’(7(3)
_ = -3
IR )
29 3489

["')(I,r z ”_I - 3 33]

,§fnu/ ?(3 and '7\4_ Qve odmo,a-l, S amue J Lol S‘}DF L\UQ .h)
'f_')*’\CJ Hae QPF'Y‘X:IMO"HOV\A 012 YBO"}..

0 T "m;fud'zsecl oot Ay e QD(M,HOh x4~7\—j i LR

n= 1-8133 |

J
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A
Ex_j Find ~the wecd w0t of —Hhe Qﬁw—Hon 7(&1-3 z 0,

Covvect uP—h %uv deci med P\au l:)j Ncmh-ﬂa’phon’
W\Q‘l’hocl,

Balii - Given
R S etd s g e
IES) = veaa 2% X () = )
= xe +e™
$'00) - 61(7&%) —
E‘ﬂh Q) = () - GLet =
$(o) - ce’ -3 - - 3 (-vc)

X€x~3: O

(1) = 3.¢t 3 . -0 2313 (~ve) |
+(2) = 2" -3 - JIESEIRNEEEy
HQ'X{/ ‘ﬁ('\) Ohcl —pC?_) L\M OPFO'Si

ke si
:> ROO{ lju lodUJQ_QV) I(cjh.

:L eind S

ol o L P RACHY

Pl ) = LR — 02312
) = L) = e (IriNe 5+43¢5
eﬁ”@f? v n- o0

X, i A-(.)
£'(x.)
1 1 (- ol
| i
A, = |-05l8]
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%) &1'1 /'
+Gx)
$10n)

Ob OO
S:833%

= 5Es e &

XL: ].0(,93 1

New, 1) -2 (1-0ags) - (1 oqss)?
2Ux,) = 2 (106433) = e
i Mg o S M—;ﬁé oo

') |
(-5 21 X106
S 5313

= |- 0499 -

Ky = l’O‘iSjJ

Tlae -aru‘ud'arul yoot Aoy Hu &c;(b-a'};fon 10

[% = 10499
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E)(J SO‘VC bj NQI/:"*'“V) = Ralolf,,son W‘Hﬂcc’ e"l_ 41 . g 1
S=16 4

é":’»’- Given e.c]uahoy, el ba =
=7 () =l =t V= @ i

o=k <4 T

ET‘ D = L) = e - 4x
Do) - e®—4xo = | (+ve)
Py = e =4 = -12313 (-ve)

P(o) and 4(1) has opposile sigm-
= Rool Jlie bewen, O and 1.

C“mf’winj, | P(e2] ond \—f(l)]/'
| $0o | < [#(0)

By Newton - Raphson S S ;

) D x,)
(jn‘!—! = 1?, — @

41 ()

Ay - H(e) = 1
';l(ﬁo):ﬂ!‘(o]l e°-4 = 1-4 = -3
Pudr n=0 > in ecln@/ U_,det

7{[ T Ao W ":_—__CM,,)
.}9\(;(0)
1=

= O ) e
(-3)

[ %, - 03333 |
03233

Now, £(x) = $(0:3333) = 4 ¢
’P[("‘i) = .P‘ (0'5333) _ 80'3323
puk n=1 - iy ej(h®/ wcjd
Fx)

‘#](7‘\)
606273

(-2 6044)

5 4(0'3333) - ®: 0693
-4 - -9 (044

Ky =2 A, =

- 08333 =

Ky = OBEFHE
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63592

Now, Jlag) = b(0:3572) = & 1= 4%0:3572 = 52
Pl = ' (0:8572) = e D7 2y 2 0TSSR

P\'& h:‘L' h @1" @/ NLS&
g \ 9(3 =l —%.E@

g ()

0'3532 —

A= o-ss:r_q‘l |

Now ' )(a,) - 4 (08574) o -—?

PUng) = 4 (00 8574) = e

pu -3 5 in e @, ‘*3‘-;3&_"H

)
4'(%g)

52130 X161
(- 2-510¢)

W

14, = 16 -ﬂ‘\l_

(4!
C
(S
[Val
i
!
\

A .|.lo
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Ex] Find Hne ool 0d Hu er:ruq'Hdh wsx = 3x -1 by N“""}“'"—’

'Raf)lnsowu Method coyyectk U‘P+° Au5 tditinad p]acu.
S""Sp N"G)

NG S i s o e i ‘J"'fjhow'i'r)'c tunchon in youy
@_qLJm—Hoh o Convert the caludadvyg ity vadian modl
f o digres 4o pestiin,  calododons.

4] O ;
gl G'Vm, CoSat = Bn —f

= Gsx -3%x+ 1 = o
—P—(x) = Co8% —3x 4+ 1 e @
-P'Cx) =" —ASiina 2 @

o) SO =y N e
1(6) = oso -3 +4 =2 (v
FO1) = cosdi - 3010+ =-1-4589¢ (~ve)

= L e ) hew opposik 5"(7"7-
v Rool My bdwen o and .
C9m[nc»1'|ng/ LECo) | and [4C0]

1] < [Leed)
= Ho = 4L

Bj N e woton - Roqplnsoy) mﬂ—hoal,

: Px,)
L B *'“wj T

’;(XD) = ’?*Cl‘) - _,1ZJS'\9G
'fl(%a) = ‘P](\): — Slinds — 3= = 2l G
Pk n=06 ;, in 67"1 @), we 35[‘
'){L W ’ﬁ()(o?
4'(x)
(-1'459¢)
I =
(-3.%414)
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&’ 5&("') - t(0°6200) = c9s (a cz.oo) -3

[ s :A
._aafl I g - - 0 0‘[‘)
E':-'l : D 4‘(){,) - _P,\ (0’6?..00) st e (0! 62-00) —'3
5 ';fo = -3'5810
B D=L h e (3) . we gek
S R 4‘0(1)
st I -J"(’h)
* 046200 — (—'0'0461)
— 3:SE8lO

sz. = (ol GO?—D

Now, §(x,7 = P (0:¢031) - s (0:6031) —
' el
F0) = (00 €031) = - sin (o-¢031) -2

- —ai by

pwt no9 - g, eqn €3) ) we g g
13: gl -)ECM,) -
1'0xy)

= OCO?—] =

)

5,%84S X 16~
— 35704

Ny = O 6067

1 o Thae “Ju’ull*o’ta‘ coliatliay Sas N

&O'GOW

7! i “,
T
Y
g

F-‘

A
54
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I REGuLA-FALST MeTHOD o
| QR  METHOD of FALSE PosTTIoN
- Moaking Rull:- i S
-'—\_-—-_._..__
® Let +G) =0 L e Hua j’lvun eq, Hind -70-(%') l :
&) B andl n=b heo vadus of x & 8
#(a) and £(L) huo opposike cigns
® e ke Moz o oned 7, Ah o AU
@ Bj Reﬂm - Fal) -fb'nnwlo«; | AR
Ky, 2 Not (i 2zl oty
| Fox ~ 206D
® Find Lxn)
@ Chﬂ(t +Har Sijh o-’— "p'CJ(z.) wiH, ‘_?_cz!‘) "I}q_ :
(*“u °PPesite slgn A o) b g in el
e ) | S

i‘ﬁ F ()  and -;Q(WO hew
Ay loj "‘anj X, and n,

'

ConHnur e prouss you jd He  dasived aceuy |

\ 'Y\bojc-

R
R R
B "
i ] "q‘ APV
il i s a
' |‘

115
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EK- g Finod e yveal voot o-P' +Hu e-ﬁU-aHon 3n -] = oS ]9.7
rpejm,w'l mathod -
No e ! Convu% “Hat C_aluJ.u}DY % 'Jac{jah hnoch ’J%r ‘H’\M p‘le.m,,

i‘f'"i Given eqn do 3w -| = Cosn
= 3 -| - sy = O
oy (esu -~ 3 +1 20 —— @
'F(") = CoSxa.— 3N + L ie——m @
J)- L) = wso - 3x0+1L = 2 ( +ve)
POy = F(1) = esi - 30) 41 . -1 4596 (v —@)

= -P(cn) anel P(I) hew OPPO.Silﬁ sijru-
' Root JLies bebwen 0 and 1.

lt'} [';(‘f,_;, OJ ancl ir'}'(liz L,
Bj R(‘jula = r(d.ai mu “,104 ,
x, . Mt~ fin)
’ (7\1) - —f ()(d)

T

Nc’lﬁ'/ «P(?\l) = r(OS]gl)

ws(0538) =3 (O'S?é’l)+i
= 0 (039 ( +ve)

~f'('?\.) how c,nPos‘nk sijh

Rool Mes bed e X2 anod
!

7(% N 1'_ F (')H_) — 7(14(',1’)
~ N
'F("(L) - .ﬁ()“)

t (o0 joaEye ©-s381) (-1-459¢)
6r1032 — (=14s9¢)
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\lg: G €059

03) = s (0:¢0s9) -3(6¢659)+ 1 = 40898 x162 (4ve)

—ng) and L) how oFPosik sijn.
Root dies befwesn %5 and x,
_ 2, 4 0‘3);&7&(7‘0
4-(n3) - Jn)
1% (41893 xi6%) — 66059 (-1 4596)
(42898 x107) = (-11453¢)

[’)(4_ = O‘QG:I"EJ

Fhy) - 2 (0:60%0) = o1 (6-6630) -3 (0¢o76) 41
3:6291 X 16°Y  (4ve)

5 14

30wy and FO0) how oFPos{k 8'13h_
xg = Ml
1+ Oy) - +00)
1 (3.¢291 xigt) - 006030 (211 4s9¢)

(g.gzgl o ) - (-1rbsac)

[%s - 0 6010 |

... 'Tl/u wsu‘ujn_el gal" O*P' {1/\3 j'w\m eo“'\m

! 7(/—:-{0 » 6070
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o) - .lulgp.‘l- -

) - KD =292 -F2 = e
3 — 12 = 0-2313 (3ve

-’-(1,) = "G) 3‘b’-3 -

Hee, 1(2) and £02) hae o”;aﬁk Seaim
= Roet lies Lduess 4 and 3.

1t [e=2] and

By chu.l.n—f—qbi retend

g H"u) — 11"’(14) .
A X
) - ‘!"”) 1%

a;(o-zsla) — 3(o0-s3%9)
(6-233) - (-o-5923)

1) < £(2-71) = 2-7210-lag G-200) — B g

Now; }(x,) and 2(x) has

Reel lies bed™ 2, and g
- t‘;(lz.) == 1 5‘?

l3 = o 7 3
= 3(‘6-0!?]3 .
o ol L e

[ -'l'fF

x; = 2-7462 |
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e

Y TR Ty

Il

WV Y B

"". D) = P2 3402) - o . dog 2402 - |2 r - "_I?""L-x I
58 _,_) (2 F402) = 27402 ,ln%,o o Lzﬂt", 4

5 Rool. J.i‘u bedwern ", and Xy YRk
X o xl‘?(ls) = 7(34;(9(1) oAl a (g} F o o
+ - — ; P "
Tty -+ i
. { ', i -‘]‘i&i 3
. 3(-3-8904 x16°%) - 1 7402 (0 2ared) .
(~3-3904 x16” *) = (o 228D N NS

Vool . ot SRR
n ) i

1 X+ = 2 740¢ i
e o o Lok 1 . |

$0) - ¥(2-7406) = 9. 740¢ - bglbz'wocbé—-fiu

S Rt () and F0u) how opposile
N Rt Moo bakideen ot kan R RN
.‘]'I%! ‘-I.':

. N FOy) — 2y ‘)t‘Cil)” o =
..'7(5':- "?,I:“

'P(ﬂq—) — -f-f%,) Lin
_ 3 (~40200 x1675) — 2.340¢ (6:2313)

(-4r0102 x1675) — (0°2313)

1

=
T wequived - solt dw [os orgloml

9. 4404[




Ex.] Find the vead OOt by muthod of 4alic position of -
o Casveck uF'\'b oy dsdmal. ‘

A- SR =

é_f_!;‘?‘ Given © A-wsx = ©
- R(w) = - asxn ‘——®
J(x,): 1) = 0-©so = -I (=ve)
Yoy F(D= 1= wsi = 04596 (+ve)

Heae , 4(0) and +(1) has opposite 519k
= Root i bdwen o and 1,

\"\o:Ol ; {7.=¥i|
By 'Rcﬂula - Falsi muthod |
ﬂo-ﬁCz.) =y 7\|‘f’(7(0)

+0x, ) - '?_(X")

0% 0-459¢ ~ 4 (-1)
04596 - (1)

| *2 =@ uitsi

() = Flo-¢3s1) = o635) — Cos(0¢es1) = -0.0892

(—ve)

Xp_:

Now , (%)) oand +x) heu opposile Sijh
= Roel divw bdwan % and x,
A Fn) - X 40n,)
F0) = Aix)

x5 - }i(-o-osu) — o~6851(0-453€)
(-0-0892) — (0-4534')

A3 = 6-F 36

Pl = P(o-#3¢L) = 0-73¢y — Cs(o#3¢L) = -§- 3255 x167
(-ve)

13:

$(n) and £(x3) how opposite Sigh
Root Jlies bdwen %, and %3 .
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9(1"’(13() = Xg-“rt,)
Hxz) — 4x)

:ix(—$8u5>m59 — 6-33¢2 (6- 459¢)
-4:3255 X073 - 0-459¢(

+ly) - }(0-#389) = o.7389 - s(0-%329) = -3.0982 x10 *
(=vd)

Xq_:

FGu)  and Fe) how apposile slgn
E Qm% ljw loe}we_}n A, and Ng

LA - N4 lxq) - xgd(x,)
+lxg) - Hx)

1 x(-3.0982 x10° %) ~ 6-%389 (0 4s9¢)
= 2:0922 baibmae 0' 459¢

&;5 = (65 42790

4(15) = 4 (o ?330) < 0339 0F s (o' ?330) E -—1'414?Xlo'l’
(~Vve)

|

-ﬁ('ﬂ(’) ancl *ﬁ("(\g) hew OFPOSiI'e« Siﬂh

Root diow lbedwan A, and A
i P, "P("(S) = ')(S'P(Wl)
CT ) - 4y

Lx(-1224% x160%) - (6-%390) (0-4539¢)
(-1 4243 x 16 *) - (0°459¢)

TN ’EQQ{UJTLOl SO]"] 0£ “H/\—Q QGIVG\HOMLA
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CROUT's METHoD.
\“—‘_\\___

g,

AX = 28 — ()
hy
e, AI o o 1 B c
~ I
L - [AYS B, O andl Ul = O 1 C’
Pz Bs G O NG 11

P“d‘_ “Hna voly e Of— A. L .and U in e‘?” @ ane sehe
3d A'/A?—, AB, Bl,Bz,Bg/C,,CZ and C3 and -H,\_‘y,
ohvd.o]o matxa L and U.

+o

@ F'—I’bm @ Ghd-@,

AX =R
— L - B = = S G S =
ALGIRC o N SR )
Le} U)( = V = v
Sis
V3 O

P'-'\-J( the valux o4 L.V and B and solve 4o OEJVLQ_OP
Mat 1 V.

@ FJVICLUj/ u‘h @ = U= V\/
pud Hu valie of U, x and V and solve 4o cl{w}aF
meodyin X
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EX‘J 6o|vc ”Hfu Qﬂw”}‘iom bj C“ﬂ)u['s W‘Hnocl

4x+j_1:|3
?)1-\—Sj+9-1'*9-'
o + Y+ 6z =14

Given C-GIW"’H‘)M e
4« +y -~ L = 13
2x + 5y +2z2 = 21 — O

In -’(j'-}'él =14

PALES

Eﬂn @ A ma-+111 "’DYVY) AxX - B ST @

4 [ =1 | T™ 13
3 5 2 ‘4]: 2|

sl 6 ||z 14
whare,
4 1 - % 2
p=[3 5 2| =l
9. | 6 v 14
Now, deb A= LU =€)
t»)l'\.th, —~A| O ) B\ C|
s 2 Aa B, O anJ U= 10 l Cz
pr3 Bg C_% (@) (@) [
4 @ . AEEREE
4__ ‘ - TA( O O 1 81 Cl
Yk ‘ 6 Lpag 83 o & ]

4 =l A Algl AcC
3 5 Z|0E (VAR (NSO f - B, Co
LT (5 | As Asb, + B3 A3 C, +B83C T (3

1 4
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E‘\U‘q"h“j e valuw , w
S ey
\ 1

Ag:
A(B A[C| =

e o of
A BTEJ
=|

ﬂx@, 't'BL =)

C‘ 3 __1_ p i 3(‘/4«.)‘{'@)1, 'S
\ 4- BL :5—§—
\ 8 - g
A.C
Sl e BLCL = ) A\EB[ ‘}'B_'l,: [ \ AgC, +83C7_,+C3 = é
2 (-Y 13 2/() : $
D)1 | 20048 -1 o) pisegre o6
By = 1- % |
] | e
§ [ne o0 o 4 | ol o
B A BL O = 3 H/‘}_ O TR = @
L[’\'S By G 2 3 '051/}_
RN AR )
U = O [ Cy = o | ”/H-
L_O ) ! @ @] (S
F;rbm &’n @ Clncﬁ@,
AX =B
= lux=8 AR U
—©

Ld UX = Vo=

e (© = LV =8

A

6 © V, 13
3 e © Witk =02
SL Yo lM/r’r V3 14

Vi
Vil o <
i —e
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®h SolV;l’\j P we_ad‘

i')t=3l, T!_:'J, 12t‘r

Tho o Hu 'ru’m"‘r:v_...'_ :

-

it | ! : ]
LR
f' 1. D
L T
.:J *:JI{" L
1 1-.;’1'}!
406 ;
3l o |
5 b {
|
¥

Scanned by CamScanner



[
et

B Solve A eﬂm,m ro:, C'mu{'s wma
‘ Xl + 9.“1_ -+ 313 - '4, '
2x, 4 Fx, 4 ISk, = 26
3%, + IS%, + 4125 = (2

AO%“":— B 8 o \ ! -
— G'W"" e—ﬂlu-o\-ﬁom aver ¥ 9
I 'K“"{- 9—’(;. + 33\3 = Al g
20, + 4‘12_ Sy IS')(_? =\ 9C ; (
31, + Sz t 4 x, = el ' o
Eﬂ"\ ® Can be NY;H'(h ) ma\—}-; N A‘
AxeAe L AGHH
I o0 3 %, :’_ s l b |
o PRE  | oc |8 e
2 15 4lfwy ¢2 4
v he Ye, ! ' ‘
| o 2 ,1‘.‘
A = L -‘1— IS Vi x: 'xg__
3 15 4l Ny
Now, Jb A-Lu —@
| 9. 3 A, (6] (&)
o < TE- MOISEIR = At B @
2 3T S e,
51 =
2 % fr  ALB B, BLgAERG
2% 15 4]

A PsB+Bs A3t B3 tCs)
EﬂlM—I-;,\j He  veli , wajd” ¥

/ A?—:Qj. /;

|
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Ae,

'L
N
o R

ArC, 4 B,e, - IS
2(3) + (23)¢, = IS

A3Ba +BB = |5

3(2) + B3 = 1S

3C, - 1§5-6 [53_’9
|C,_ = 3{
A, O o] 1
L-_ AZ BL 0O = 92 2y
Az Bas Gy | 3
rq B ¢, [ 1 i
v = q C, = O i
O 0 i | © 0

AX = B
LuX®: o (@
[et Vi
© Ue= NV =By @
Vs
" © = Lwi-E
l 6 oV F
2 32 O||No| 2 |26
3 9 S [EE 62

[ AQ,B' +B,_ = :1.
2(2)+ 8, =
Bz =3

AsCi + BaCot G5 = 4
3(3) 4+ (3)@) +C3=4)
9 4 L+ +G =41

|

L

2

3 _—@)
i_..

{ 'Bmm A = LU}[
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V|: 3
DAV 4+ 8V, = 26

@V\ So]vir\j above eqh, we 31.@ '
N

V';z_:q—

Q®n So\vinj/ e jd

Ll':" %J 4 Pfi J} /@

This W —Ha ﬂ;Lelquu} golubon .
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SAUSS - SEIDAL METHOD

® IR¥ie + dondh e Sj'wcn Q_ciusa'H*’h 1 such @ way Fod
~tha UeH{u’m«}s Gf; x,j anel Z ave louj(*f (7 SQ‘IWU’\U-

@ I:ilnc. +Hht valuu oﬁ 7\,:,,1 ﬁmm eacl oaﬁ Q(IM‘HOV),
@ Fivst dake iniHal QPFWN'maL‘Hom Ao=0, Y4206 )7 =0
And  4ind A LSl s

I, i, help: ok M, g,z T

S nh '
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