UNIT - 2

Unit-02/Lecture-01

Solution of algebraic & transcendental equations by regula falsi method

—

_—

'ﬂL&EBRﬂTIf_ fq T;{AMS(‘,ENDENTHL EQUF\TIONS

= PorynomiAL -
An cxpression of the pom
Fred = ag '+ a, x" e a, X" a,_, X+a,
lohese Qg , Q)ceeee Oy axe Constants, N {5 positie
integex , s called a |50I\jnom(l°ql n x oF dejxte n

provded g, # 0

= lrANsc eNpENTAL Equation -
IF a (\urmh"oﬂ ][\03 Conkains <ome Other ﬁﬂcﬁ"of\ﬁ
svch ag Exfgonomebic iogmﬂ"{:hm‘n’c, ; cxPone,nchcd ek .
then Pcm:o 75 colledd bvanscendental equation

Methed s oF Seluin &o‘uq‘h'ons -

i~ erula Pads? method.

ite Neroton - Raphsen method
- Thevative method

iv: Secant method

1 Q_Es_(;u\a. pq\sf Method - ,
The oldesE method. ‘%r fomPu&'?m} the steal voot oP
o noumexical equalion 15 the method oF Pmlu.
position , o “CRequla Fa.lsi)l .
Let bthe vyoot lle bekwcen a and b . Thesc number a and b
Should. be as Aote — togerher ag possible . Sinte Hne voob lies
bekoten a and. b, bhe amph of‘ Y= fOO mst cvess the T-axis
bc@fen W=a.  ond L=V and P(_q.) and Fcb) must Nare
oppoite Signs .

of o> - bfed> Py Py <0 "
Feby-fead

'x,_:
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[RGPV DEC(2013)] [7]

ExaMpLE - \
Fird. o weal voob eP the cquation -2 -S=20 b‘j e

retnod e(’ Palsc, position cevveet o thee deelmal places
CRUHPN (Bhopal, June 2eolod

Sowtion -
Let FOC) = X2 ~UnC - §

far=1-2-5= -6
Pe>=-8-4-5 = -1 = -N¢
Fxd=27-6-5~= lg = twe
= FL.fedeco
The voot les berwreen 2 ard-3

Ley a=2 and b=3 s
o £l - of > 1Pc:s) -5?(.2.) . 206D -3C-1)

W, =
\ b - Fead > - P l6 - (D

%_):_j—g— = i-OS%B
177

=

Now, £ (2-0588) > (20588~ 2(2- 0583~ §= - 0-2911

and P> =16 , £ (20388>. {3 L0
.. Root lits petween 2:038% and 3
A=20588 and b=3
T, = 2-08B13%
£(2:0813) > (203D >- 220813 -FT= —0 1Ub6Y
ard. £ 16, £ (20813 . £33 L0
. Rookt lies bekocen 2:0%12 and. 3
oz 20813 and b>3
Hq 2 200827
£c2.0891) =(2:0897)°~ 2€2:08371) - § = — 0-0S4D
and. £ =16, faosaDd x &) zo
. Root lies betwean 2:0837 and 3
= 20837 bH=2%

we dont take any liability for the notes correctness.
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[RGPV JUNE(2014)] [7]

".X..K = 20929
POroa2ed = (20329 2020328V~ § = prolas
ana PC%‘) =16, P Cr-0429). Pcs)/..o
“. Root lies betdeen 2:092% ard %
a=2:0929 and b=3%
Xs = 20839
@ Qro323) = (2:0339)°-2(2:0823) - £ = - 006073
ana £2> =g, ? 20928 . FexdLD
.. Root lies bekweenn 200333 and 3
a=2:03%9 p=3
W= 2:0343
Fro3usd > (2094333~ 22093 - ¢ = - 0-0028
and. 3D ~16 , FC2:0943) . f3) 2o
C . Reokt Ites beteoeen 2-03§§-qnd.3
oz 20343 and. b =2
Mg = 2.034S" o
Since A =% ave lwveck LEtD thvee places oF decfmaly o
the Stepived: ool of Hne Nen agquaklon s 2:034. Ans.

ExampLe -
Find the wal woot oF the wquation X log gx =142 by the
medhod of false. positon Gre. Rela falst metrod D (ovvect
to [our decirral places.
CRPY Bnopal . T0 Sem. June Zcoﬂl
Dec. doo?, lood D)

SoluTtiont —
ek Q—‘cx) = xiequx — 1.2
£ = 2 log2 = "2 = - 6-53794

F@Y =23 log,d =~ 1" = 62313¢

One woot lles Heturen 2 and 3
Taking 022, 23, PED = - 6.53734 , {Gd> 0-2313¢

we dont take any liability for the notes correctness. http://www.rgpvonline.com



Unit-02/Lecture-01

-

B:} rmethod. OP Palec. Position , woe have

afeh — bfad
Wy =
| £ > - fead
x> 2PD-3POCd 5 (6-2313¢D-3C-0-5373%D
fd- 2D (o-23136D>- (~0°S9184)

= 2-12lo2
FC2:72102> = C2:72102) 169,52-72 102 (2 = ~6-017T09
Since , £ € 2:72162) and £ (2D ave of opposite sign , so tne
stoot ltes between 2.T2102 and 3
Wy = 2-TUo2l
NMow , £ (2-14e21) = - 0-0003 %

Since. £ (2-7%0d1) QY £D , 3o the voot les hetween
2-1MUWo2\ avnd 3%

Aa > Qe TUb LY
Agatn P (2 1%obU™) = —O0-0000( and PCB) = 023136
Since Pc.z-‘moé,) GDCD.Q“L-D, So ihne sweot ltes betuoeeny

2-7664 and B
Ly = 2. 1uebS
Henee , Hhe oot (ovvect to Foov dectrnal Places %2 T407.

S.NO RGPV QUESTIONS Year Marks
Q.1 Define algebraic and transcendental equations. RGPV,DEC 2
2014
Q.2 The equation xX*—x*=x*=1=0,has one real root | RGPV,DEC 3
between 1.4 and 1.5 . find the root to four decimal places | 2014
by the method of false position.

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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[RGPV JUNE(2014)] [2]
Newton Raphson Method

= —
i Newton - Raprison MeTHoD
Let xq be an appwximate oot of fexy=0 and let

%, 4o thh  be the (ovveet yoot so that £ (xpthd= 0
To Qnd_h, we expand £ b“,& 'l:-o.vdlom—'s Sexieg

Fuxerhy = Foxod 4 hE (e + _';f'" Plixed+.... CF OGethdso]
0= -F(‘)(o') 4 h 'P' (D E”‘Jic‘-“:f"j the Secound. and hiﬂhe’r oxder
derivabve 7
n= -— p(.'xu)
£0xed
rI)\.\t*rhm?! the ~alue h we %c,t
0o

= x.Lz. Ay = -—-—--—--—-P,be3

X, s bebttey approximakion Ehan X .

. x)__ = x _ PCX()

I p'Cx.)

Ay is bettex qbbmx{n\a_ﬁor\ Ehran x .
Svecessive appraxinationg axe. xa, Xuy oot Xty

| Fery

= A, ~ n

Which s 4he newton — Raphson Fowrmola.

ND’IE 1+ MNewodon mebhod i Ehne best Known procedurve Fo\‘ P:‘r\nl\'rvj
e -~ooks of‘ on eth'm.;t fs applicable ln 4he Solukon QP
Al kypes of equakion e, algehratc and- transcend.ental
and. also usejul an Cslr.u*\'n‘\"\r\ﬂg Gamplet Yools .

2. This method. is usv.(:\o\ N case of lavge vawe oft Prerd .
Foxr lavqe P00, h L be smay .

3. This @..-rmula. (mnverﬁa,mpfdf_hj - TP tne intHal approxtmahibn
Xg s taken Verg lose b dhe yoob o .

Thos proper chelce "F X, (s \:cv-j i mportent ('\D“' the Suceesg
DF £nis method |

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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—

= (oNVERGENCE OF NewTon - RaPHsay ToRMULA

By Newton - Raphson Formola
gy = T T £ oxnd

P ! (.'1[\3
lLekt dx = 3 - Food ‘JLP'C.’X_B-PC)(_)
flexy TP LW

on dfPPuanqHﬂﬂ botn Sides w v b (x) we qeb

g = T LR fred -pioo] - [xfleo - o] £'62

L¢’ cx.)JL
5 o' o> - CPoy]™ Pl Prody - []{—:’ml"nxp'tx) £''oxy +Rexa
CF ol
_ , ) Py £
= 0= CP O
For Corwergurce , 10" 0> T2\
P . PUe
BP ']
Pos P e ¢ [P'og])' .
ExampLE -

Use Newston - Raphsen method to Solue Ene equatfon.
X33 kl= 0 towveck ko dour decimal places
CRUCPV, Bhepal , Dec 2003)
SoLOTION . Xy = 5®- 2x 4y =0 , £'00O= 3x*- 3
Plod =+, F£'tod= -3
fLy = 1= e —|
Reot ltes bBetween O ard | . Since £ (8 £Q) £ 0
Taidal appwoximation s Xg= O

(A& ) ' 1.
Y Y 26— = L = p-3333
1= Xo F .73 3 3

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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{Co- 33333 ) 2 (o 3%53’;) 3C0:33333) | = 0-0370Y4 —1 | = 6-03764
Plo- 53333 = 3(o" 333333 3 » 5-33333-3 = -2-66667
£ Co-33333) | 5.a2333 - Q03704

% = 033333 F'Co-33333) - 2: 66667

z 5-33333 40 01382 = ©-3472 2

Flo-mn2) = C0'5H1L9-33-‘3,60-3w7m.3+t =0 04186 -1 -0Wliet!
=0"000 20

f'lo3M12) = 3o 3223 -2 = ©0-36163 -3 > —2-6383

Plosna) | g gunny _ Doo002

')C; = O 31 L— - 63831
; f'(o-31122)

2 03472+ 0000608 » O-3YIR

Florawn) = (o 3u1R> - 20 3413) 1 = p-o418Y - L-OUIA tL =D
The ~voot of— e Tve\f\ Qquwh‘un is 2 0341

EK\L\M,PLE - U5m.3 Newton's 1temtive Merrod QnA_ ,\;he_ -o-cn\ oot F
xlof oL = 12 wveck to five cecimal
CR-UCRN , Bhopal , 10\ Sem t_b -lolo Det.. 2005 )

5ot_u'n'oNJ -

ke Poq = xlogpx— 1"
Fay = —1-2 = —Ne,
«P(_‘)—)sllbﬁ "\2'-'“'0 SY 144 = —\e
9(3) = 3 loﬂlbfb—\")-—— 1431 -39 = 0'1'3‘36‘-'-*-\
Pay. P> <o

So, a yoot °f \ow = olits between 2 and 3
lek us take Xy = L

also, P'm = \°ﬂlox’\'x'§_{}°31o°" locjw’x.-\-o-t«?aku.a

Neeslon's 1 tevakive *Fo‘rm(.)la. ives

prn) . xplog Xy ~ 12
e = —f’cx,o fa log @¥n To U423

X plog X -+ O U3YLg %, ~ XK log, Kt 12
log o X1y 043429

\
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[RGPV JUNE(2002)] [7]

O UBULY xpy + -2

log o Xn +O-43vay e e e e QD
(?uanj A, > 2, the {Z‘Yst APPmﬁquB’r\ s
- O-UBMAT X ¢ 12

O -UDHIA X3 +1-2.
loq o2 ¥ oYl 4oy

log o Xg + O H3uU2Y

O-‘B6BSQ +1-2_
O30l +to-4dYyrey

= -2-'8\

SFmT\ale potking n = 1,2,3,4 tnQ1d, we geb

= O 434213 x28\ 4 (-2

9 >
leg o 2° B t o-4ayan
= 2147
O-YDIULY X 2-TTUl + 1-2
oci_’ =

\.03 lDZ.-"'I'.H.[ -+ o-u3yay
= 2-THo 65

COUBMIN X D-TUOES b -2
Xy =

—_—mm

= 2-T4b6S
dcswltg) Log = Fy

Hence , the nc’pn'rcd ~oot 1o 2-7U06S (avvecct p\r(
dec’mal places -

S.NO RGPV QUESTIONS Year Marks
Q.1 Find the smallest positive root of the equation | RGPV,DEC, 2014 | 2
x* —2x+0.5=0by Newton raphson method.

Q.2 Find the negative root of the equation | RGPV,DEC 2013 7

2 —21x+3500=0 correct to 2 decimal places by
newton raphson method.

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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Iterative Method

3. J-TERATION Mer Ho

(onstdex the eﬂuqﬁon Pc:c}, =D
We steuntte the u‘uu(-i'on fn the \Qn;—rv\,
L=~ ¢ xd
ket vs dyaws duoo curves
Y= and y = & (O
The po‘ﬂ‘t oF fnt exrseckion °|0 oo Govves s the an(:*o‘ﬂ 1)
Let =5, be an tntHal approxtmate yoot , then st
approximation x, fs found by
11 = d’ on)
Nows -l-o.Kg‘nj ¥, as iniHal valoe , %, Secoungh approximation ig
given by !
Ky = XD and So on.
Xpt = ¢ xpd

This is alse Kneun as Sucwessine aPpnx\'m«h‘or\ metned

Note -
1. The xake oP Covwacnc& fs move TP the valve of q‘(;xb is

Smalley '

2o Cof ya| yoot ;, the methed ?s\'\'mrj ust@;].

ExAMPLE -
%ind a veal yook OP 2r - logy ,x = 1 (evvect o three

dectmal places USl.f'\j Ttexation method .
CRU1-PV, Bhopa|, (L Serm , Dec 2o66)

SoLuTloN -
The given aquation (s
2% - loy X = 7
whidh can be widthen asl
> L Cloge +7)

we dont take any liability for the notes correctness.
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[RGPV MARCH(2010),JUNE(2003,2008,2010),FEB(2005,2010)] [7]

T

Heve dx - + Uogex-+1)D e La)
ek X = 3%-%9
'Dg’t:-h‘rwﬁ the value cF w38 InC), we 3e_{:-
Xy = i‘ ()03,03‘8-1-7)
= 3."3
On Po-l:-h‘nj ,
X = 313 inAd, we qeb
= G (,lmj\o?"_"% *7)
= 3.7%32
mﬂq‘“ pottiy

X > 37893 1A CD, e 3(,{7

\
'15 = 7 C\Dﬁlb 5'78354_:1)
= 318923
Since Xy = Ay

The yoob of the given equabon 1 3-7833.

S.NO RGPV QUESTIONS Year Marks
Q.1 Find the root of the equation 3x=cosx+1by | RGPV,JUNE 2014 |3
iterative method correct to 2 decimal places.
Q.2 Find the cube root of 15 correct to four significant | RGPV, DEC 2010 7
figures by iterative method.

we dont take any liability for the notes correctness.
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Secant Method

T

L. Secant Metrop CutorD Methon)

This methed s quite simflaxy + that of faise position method
and, Tk Is Tmp-rwai method odex Reaqula fals? methned . Rexe tE
fs nok m,c.essam-l o ﬂ,l(}u the (onditon f’(xls £y Lo

Hexve Hne amy,h aF P(_’Jt) is approxirmated by a Seceant line (chovd)
The woot may oF may not Yte N the fniaval Laq,b]]

applﬂ the formola [N the

@ Fcb) —-b P("‘B x F‘ollowlr\«j (.oou.! -
Fud - ey l I Time [;’
] v Time
bfery - %, £ x,
Fod - @b = %2 W Time [X:.
' ] N Time
- X3
% Pul} = ILP(—IQ V Timne Xy
=
Faay - Poxyy > and Soon....
IF p(xn—\B P OXpnY) Enen  the methed po\l'ls. Rut the vate (_)f’

(entevgente N secant method % ﬂmk.r* tron Hhat .0‘0

Regutee * falst .

£ xampLE -
(tiven  the vaon X1-% -10=0 , determine the Intka(
approxinmationg Fo’( Ptr\dt‘ ks smadlest  posilive vook. ne these
to find 4the voob cowui:'ﬂl: thyee. dectmal Places Lath
Secant mednod .

SoLutiont - |
lek FOLB = xt-x -lo=D [l’—_l
PUB =2{-A—-lo=-lo , a=} 111429
F)> l6-2-10 =4 , b= 2 ‘:1-8’5%53
By Secant Methed, 1- 85718
‘ q(—‘_cm—-bpm) l-%S'SbO[l- 8SS 63

b S
! Cepy — fea)

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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2) -2 fu ~1(-
. P - 2P I Y N T 1142
Fo - pa)d Y—C—10) Ly 7

(erTure) o Crqiyag )yt - e 1vay) —1o
= 63649 — - UULY —- o = — 20113
T"‘K"“‘f] a=) ,h=I"71419
P29 00 - 2 P 71429
Pad- £ orrriuayy

> PTMAICUY-2 (-3 0778 . 13-0121L . gancs
()= (- 30118 70118

Ky =

FU'B%S%)J Cr83853)%- (1-83853) —lo 2 - ©6-41293

TQKI‘NI a=1-7l4ly b=|'83353’

Xy= 1083853 TN = 1 1tag 2183853
Flriuaady - P i-83853)

= 1'83853(-3.0718) - |- 7Iu2Yy (-o'u28y)
- %0118 - (~06-4283) -

- 2664417

Fargsrig) = cirgsT1gdt C-8ST133~lo = 0 05Uo|
Tqu] o = 1°8%95% , b=z L-8s118
1°8571% { (1-33853) ~ I-83853 {' (1 85118
£C1-838s33 - L)gs718)

')(-t.\z

18371 (~ 0-41283) — |.83853 (o- osuol)
L-O'Htiﬁg) - 0-0540 |

-
_—

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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-0 -4668BY

PC—\'BSS(:.I) = C__l-esse.lf’ —Cl-8S561) — (6 = Hroooe Y

Tang a = 1'85118 and-b= |-®5Sel

1-85s6t £C1-85178D ~1.55776 { C1-B3SEL)
fCi-8s1783 - £ C1-ggsed

K=

- 1 @ss6l (O-oSYUolY - 1:8S118L 060062

©0SHO| — 6000672

= ©0:0%3046Y
605339

= ['%§SS'6

Hence , the yoot "F the given equation is |- 8ss(.

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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[RGPV DEC(1999)] [7]

Solution of simultaneous linear equations by gauss elimination method

éox.uTIoN o( ?SIT/\\JLT-I(\NEOUS
| engnre EQuation

1- Direer  MeTHon
e Greoss  elimiration method
b Gtauss - Jovdan methed.
) Crouks metnod C fackorisabion methrod )

2. Iteentive MeThop
a) Jacohl method
b) Crawss - Seidel methed

2
4n hls mekhod the unknowns of equation belows
ave eldminated and the sqstem (s wedveed & an
Lpper hrtanqulay s(dshm., e, uNKnousng axe abéainesl
blj hoeR. Sobslitoron.

_‘L'a) (npuss Elimination Mebned ° -

ExpmpLe - Solve b‘j Gravss elimination methed. *
-y +t3z =1

l.*h‘&—l"?_ = 6
L-\j'\'?__ = 2.
CR-LP\ \B\"\oPQ\ , Jone looﬂ)
SowTioN - Heve Wwe have
x-4+t3z >3 - - (G
Pty 7 > G - - - = 2)
x""(j +z = 2 - @
Sbep 1- jﬂ}:&-rc.\m-r\ﬂl‘nﬂ () and. €2) we have .
xAyrz=( - --- (1O
2% -y 482 >3 --- - Q)
D(,—-'"j'—tz_, 3—9___.;—-(3;}

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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Skep 2 - Sobs’mdwf 204\ v&mm (2 and. (1) (lmm &) we get .
- %‘j 4z = 3
- 2.:1 = -'L1 -2 (j =9
skep 3+ Backwavd Sobshtukon,
(Putb‘r\q the valve bP (jzl In (1Y, we have
~btz >-3 = z:=3
'Mr’r{ﬂj Hhe valves o(l Y and z In U) e 30&
A2 +3 = é = 1,:'./
Henee p o 1 Lj:-l anel z,:_%
S.NO RGPV QUESTIONS Year Marks
Q.1 Solve by gauss elimination method the following | RGPV  JUNE | 7

system of equations: 2013
10x+y+2z=13 ,3x+10y+z=14 , 2x+3y+10z=15.

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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[RGPV DEC(2001)] [7]

Gauss Jordan Method

167 Cravss - Jorpan MeTHod -
Thes ts Mad.fp‘cn&ion oP (rawss elfmiradion merned,

B‘j Hnls method_ we elimPrate unKnsuong ot onl F?om the
tquationy belows bok also. from the equedion aboue. 4 4nls
Loy She st'stcm (s vdoted, by a d,eaﬂoml ot .
Firal eacin JJ‘UQHDV\ (orgists E’P on\xj one wnknelon aind_thug h
we qeb the Selolon . Here, the labour o{l backeoaxd
SubshtoHon Fmr fir\d(r\c& the  unkrewn is saved,

Example o Rpply Guwss- Jordan method b Solve the equakions !
XAytz=3 '
11—33—& Uz =13
A AUY 452 =
45z =Yo (Rl PN Bhopal M sem,Dec 2007

SoLuTIoN ©
The Po\low?r\nj SKJSJ«'.M 6{\ ltneay u‘uq’n'on is weithen 'n Moty

Foxen
| Ax = R
1 a X 3
Lohext. A= |2 3 4| X=14]. B-1n

we dont take any liability for the notes correctness. http://www.rgpvonline.com
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B\j 037"‘] Grawss - Jovdan method we hee
Vo L 9 I T X 3 R, Ra - 2R,
23w Ly lEim) = [0 2T Ry ore-3R
3 4y s z 4o o 1 2 z 13 :
SN T a3 9]
:> b -S' 2- ‘j > "S-
-
© © ; z L!?, \Qs’aks"'é—R}_
L 1l
1 e L7 \
= [ S5 e (3 Rl“">g|+ ?KL
o -§ % Yyl (-%
z 1
o o &
L s
B - 7
] 4} o} '- o | Rl-> p.| - a 25
I IR T S AL KV S TN
x| L 2z P2
o © T
I b b "L ! el
oY 6 | © g1 13 TR
12
Hence , X =1, 4=3, 2=%
S.NO RGPV QUESTIONS Year Marks
Q.1 Apply gauss Jordan method to find the solution of the | RGPV DEC | 7
following system of equation: 2014
10x+y+z=12 , 2x+10y+z=13 , x+y+5z=7

we dont take any liability for the notes correctness.
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Crouts method

1.¢ 7 Crouts - TripNGwLARisATion MeTren -

Thics method s also catled at decomposiHen metnod . the
(_D?m'u:nks matrtse A OF Hre lem Ax =8 5 decomposeol. oF
Pactorisest as  the pvodoct of lowex hrrargulay ot
ard  an  upper hrrandul»v matw U, Hhis methae (s hasesl
e the Jock Ehat Q\Jf—r"‘j 3‘1”“1—""—' rabythe . s the
preduck opﬂ- lo woex "fﬁna’f\‘juln'r madart avrd anr_

uppc:r taran 8u\ny wertr i |

ExamMpLE - Solve the eﬂued-c"onsﬁ,

5DL.\_)1'IDM

3ty tz-=Y
X 4ly+ 2z =3
2% 4y +32 = Y

by Crouvt's methoel (RPN Bhopal | feb 20le )

The given C—"UGUH(H\ ave Lostifen ©n watiriy Fn—m,'

3 1 x “
o2 2 g | = [ 3
2 ) 3 z 1
A= LU
3 ,, © e (1 Y Vi
x| =g, 1, © 6 1 Vaz,
2 ! 03 Ly, Ly 3 °c. e |
zq -'” U.L l'l Ulé
= ?)_’ ]J..l l')_+? l)_! D|5+ 1.2_2'\:]13)
Ial 151 ull-+?.51- 1.3“’,5"’ 73;\,1)1.5*"43
Equa“‘!vvj ot ad‘:
Iy = lyvn = | ) 1"‘)’5 /
1, =1 lLyontl, -2 L vt laa Vay = 2
L&_—_)_ 25‘ ”'4-?3)——" llu +7~3.L 23+233~3
from the above, we 43!.“
Un. = L U,y = o
L, =3 Y #3
12,2 % wl,, = -25; Ly, = |
[
Zg.[;c?' 23?—'-' 2 Za?»: 2
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3 O o Lol K
2 2 o 0 r
ﬂw_ﬂwe\'\ cqauuh‘m'\g aye.
Ax=18
LUx=8B - -~ D
let UX=Y so that U1) pecormnes
LN =8
_?> o ©° 9y 1
|\ S © gy, | > |3
2 V3 2 Y “
g, = 4 => Y,= %a

‘j,'t'sfg‘d)_.-‘_’& = }5‘[" 5’331 =3 =22 Y, |

29, % g yy tyy =M => 2CN) Ly GO 4 24y5 =
!

=—>z‘35=| => Ya=
we Know X =~
1 ""/5
t.‘/2-
L+ ‘j; %— - 5
ytze=| S 2=+
Backuward  Sobsh fukiorn
yeL =1 = 9= £
L. Y =
x=1 Y - Jg; > 2 Eg
S.NO RGPV QUESTIONS Year Marks
Q.1 Solve the following equations by crouts method RGPV DEC | 7
10x+y+z=12 , 2x+10y+z=13 , 2x+2y+10z=14 2013
Q.2 Solve the following equations by the application of crouts | RGPV DEC | 7
triangularization(LU) method : 2010
2x-3y+10z=3, -x+4y+2z=20, 5x+2y+z=-12
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Jacobi’s method

2+ ITERATINE METHODS OR INDIRET METHODL o

we start with an QFpmkmeor\ to the +wvue
Seluton and by C\p'plcdin.nj the. method yep eated

Wy we adr
betles and. bebtex apprexctrnation  kill accuvated  soluton
is achiesed .

Thee ave Lo ttevative. metheds ‘lr SoNI'Nj sirmo| tuneo S
equation . '

o) Jatod's methed C(methed oP Soceessive  owsection)
0) Grauss- Seddel method (Mmethod oP Suctestive (owvedipn)

2-a\ Jacsbi's Method,

" Noke- (ondition [or usirg the Toskive methods Ts Hhat 4he
Loef’ﬁenh in the kud\‘rvj aiagoral ave lawge comparedk
to +he othexr. TF 4hese ave not 6, +hen on fnl'utMN‘!u“r\.ﬂ
the equaton we carn make +he leady Aiagona |

| g g
dominant  Adlugoral ,

EXYJ\MPLE - Solve b\j Jacobi's methsd.
| 204y =22 =17
W 4oy-2z = ~1®

25-%q 4202225 CROUrPN  Bhopal, June 2009 )

Solotion - Cocmduv\- tn the lcadh\j diagora| axc Ln:rje ¢ompascal
o the other

The above 2quation s can be Laitken as

0o % 2
= Lo 20 10
-8 _ 3z &=
v
i . 2% 4 3 - e Q)
Zz iic; z.o*-i%

Trewotion 1. On Sobs-i"l'i-uﬂmj X=y->z =0 on the wight Si,ple_cr.pm
(10, we obtain

. -_— -2-?
Tlevahon 2 . L’%l Y- 18 2 ® =
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Trexation 2 Qqam sUbsl—sl—uhn! re valoe o(’\ %Y and.z2 on
R-vs of 4, wegeh .
L
* +r-u>o * Qo oo l-o1
~18 _ S1 428 - "38L . _p-9¢s
4 935 4o Yoo Goo
. 25 . %_H. 2 9l - .03
7 % Moo ‘100 Yoo {
Thevaklon Y - Repeating +he pvocess PDY % =101, §=-056Sand
Z=16%, we have
6-365 oy > .
i .
y» -0'8— BUDDJf 1123 - -}-001¢
Clrol C-0-965) .
2. tas-2 T2 43 2Ie2 - 1ro03as
This can be writken (n the "—\ol\owlmj rable .
THexeton 1 "L 3 Y s
R, o 0-8S | 1°0% J-o0l25"| L-oo0Y
> % % 2o .
-6 - ~ L _1-001S | -1:00002%
g .z | e R B <
94° 3% 2o 20 .
z” %-%*2—% o 1-2¢ (-0 10632 | O-9386Y
APter  Sth Thecation X > [-0004 Y= - 1°00002T, 2> 0-9336Y
Tre actoval values A= ;9 =l 2=\
S.NO RGPV QUESTIONS Year Marks
Q.1 Solve the following equations by crouts method RGPV DEC | 7
10x+y+z=12 , 2x+10y+z=13 , 2x+2y+10z=14 2013
Q.2 Solve the following equations by the application of crouts | RGPV DEC | 7
triangularization(LU) method : 2010
2x-3y+10z=3, -x+4y+2z=20, 5x+2y+z=-12
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Gauss-seidel iterative method

2.b7 Otaves - Semwer Metrobd :
(movss - Sefdel mekhed {5 a madi‘@ cakian of‘ Jacohs s

mekned .
Note "= 1 “The torexqence DF Graks- Scidal metrhod TS

folce as ¢t as Tn Jacobl's method .
2\ TP the absolote value of lovgat el eent s %ﬂc«f‘“’_

Hon  dhe Som 0{3 dhe ebsclute value al
the stemalning  (oef ) aendt Fhan 4he metrhel

ﬂpp\t.s (riost — Setdel medthod do Solue .
5>C +2~3 £z =120
DL+H\j+'J-.'L-= s
X+ Iy+Sz ~ 25
lovreck vple doo decimal places , FaKino
A=Y = 26 =0 CR-L1-® N, Bhopal T Sem b lbID)

E xampLe

The. ﬂ/fwe,n -e_atua.el-t‘ons can be toritfen ax

R . 2 - 2
AH_>- = (j = — -
- LS _ <
4 = =
- 24 -
“ <

601.0 TIoON
ad
)

2y

Zx e -

x —_
= Ly

9UW¥'\3 y4=2Z-=0 InC1d, we have

fp\_,.H.",—\ﬂ -2 Z-2DINCXD, we have
- 15 - 2 - = 3.4
Y - _é.. 6 A<

Pothing x = 2 LY =30 M3, we have
— 2y 22X - .
We g o 2X3 00 2.

D=2 Yy

s

Aa at ﬁﬁm—h‘nj Prhm('_(\ arnd ’P.,t.t—lﬂl-.r\cj 9= 315 , 2 =224 we g
— 22
x = l%—__ %_x_‘a-ls" ___Q;-L_ =~ 6 688
S'L’mflaﬂ&.j “he proceeg 1S5 Coaned. o the woots so oblained onre
dable.

Fiven tn the Pol\omir\.ﬁ
1. 2 3 Y <=~
6 688 O 362612

- Ja%2634Y

Tlrevationg

2- Y4 O BUUy

3.5 2.0y | 209 T3L | 2013237

2-2¢ 2.988%2] L-garad 3-002182%

2 .0005 MUYy

%-oo(CODEg
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S.NO RGPV QUESTIONS Year Marks
Q.1 Solve the following equations by gauss seidal method RGPV DEC | 7
20x+y-2z=17 , 3x+20y-z=-18 , 2x-3y+20z=25 2013
Q.2 Solve the following equations by gauss seidal method : RGPV DEC | 7
8x-y+z=18, 2x+5y-22=3 , x+2y-3z=-6 2014
Q.3 Solve the following equations by using gauss seidal | RGPV JUNE | 7
method : 2011
27x+6y-z=85, 6x+15y+2z=72 , x+y+54z=110
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Error and approximations

Absolute error, relative error and percentage errors.

Absolute error is the numerical difference between the true value and
approximate value of a quantity.
If X is true value and X’ is approximate value then X —X’ is called absolute

error.
en = IX - X' l
Relative error e = ﬂ?
r X
Percentage error e, =100 xe, = 100 x ;( ’

Truncation and round off error in numerical calculations.
Truncation errors : They are caused by using approximate results or on
replacing

an infinite process by a finite one.

2 4 .6 8

X X X X 2 4
2.1 =19 4= _ = . x° x .
e.g. If cos x =1 2!+4! 6!+8! ......oo—-X(say)lstruncatedtol-5+—?4-—’~=x

say, then truncation error = X -X. .

Round off errors : They arise when a calculated figure is rounded off to a
fixed

number of digits to represent the exact figure, the difference between such
rounded figure and exact figure is called round off error.

e.g. Round off 35.46735 correct to four significant digits.

Number rounded off to four significant digits = 35.47.

Types of errors arise in numerical calculations.

In numerical calculations we come across following types of errors
(a) Inherent errors

(b) Rounding errors

(¢) Truncation errors

(d) Absolute errors

(e) Relative errors

(J) Percentage errors.
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Q. 1.4. Explain rounding off errors and explain how to reduce it.

Sol. Rounding off errors-These errors arise from The process of rounding off the numbers during
the computation. These errors can be reduced:

(a) By changing the calculation procedure so as to avoid subraction of nearly equal number or
division by a small number.

(b) By retairing at least one more significant digit at each step and rounding off at last step.
Q. 1.5. Define absolute, relative and percentage errors by giving suitable example.

Sol. Absolute error:
e, = | X=X1|
X - True value; X' - approximate value
Relative error :

X-X'
e =%

X - true value; X'- approximate value

*.Percentage error :

[ ___l)(;(X’ x 100=¢, x 100
e.g. If true value = -132 =X épp. value = 3.33 =X’
Absolute error ¢, = | X-X'| =0.003333
Relative error e, = Z(_dxi‘ = 0.000999

Percentage error €, = 0.000999 x 100 = 0.0999

, 1,
Note : 1. If a no. is correct to n decimal places then error = 5 x10

2. If the first significant figure of no. is K and the no. is correct to n significant
1

figures, then relative error < — 5
BIED, K x10"!
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Q. 1.6. Find the no. of terms of logarithm series such that value of log 1.02 is correct to
three decimals.

Sol. Tog i+ = pof o Tagian,

xﬂ
If we retain n terms then (n + 1% term = (-1y"*! e

For determination of log (1.02) correct to three‘decimals at x = 0.02.

(-1 (0.02)"
n

1
<§ %1072 where n = 3 satisfies.

Q. 1.7. The error in the measurement of area of circle is not allowed to exceed 0.1 %* How
accurately should the diameter be measured?

2

Sol. Let B, TR
) 4

A = area

d = diameter
Taking log on both sides
log A=logm+2logd-log4

Differentiating ,
SA 2
——x100 = — (8dx100
A A )
od 0.1

= 7)(100 = ? = 0.05.

Q. 1.14. Differentiate inherent errors and Truncation errors.
Ans. Inherent Errors : The interent error is that quantity which is already present in the statement of
problem before its solution.
These errors arise either due to limitations of Mathematical tables, calculators and computers.
The inherent errors further classified as
(a) Data Errors (b) Conversion Error.
Truncation Error : The truncation error arised by using approximate results or on
replacing infinite process by finite one. Suppose we have
R A |

. X0 x° %
cos X = -E?+Z!-—-g?+-a-—.....m=)((say)
Let series truncated to
-
v g g X
X =1 2|‘+4‘!

Trunction error = | X—X'|
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