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Thei® ave only o few  types el equations which can be calved
by simple diect methodc, €4 lineoy eq’ ox+be=0 or the.

quadatic eq ax*+ batrc=o.

"thnmorl’ru ok e encounkeyed 1n Endg - a pplication¢ ave ot

fypes  cobich do nok possor a_divect elukion Dmreduw TF o ymall

Ehano{o :s !rznodz0 in_the abowe eq" e

' o - .
o >+ batc =0, we find thab Hois is nak_so ¥e easily sclughle

Such fyper of eq” ave called ar " Tvanscendentq Equations” &

thoy ron}am Funrhom which _aye not all qubralc»

7
The commenesd  hanscendenta] Pupchons m«p LIATE j-e. Txignor
mek'c, oxmn@n’mi L \oaanﬁhmuc function -

Llhen_direct method of wl” aye net availaHe , we use

ilevative Lechmigue” In ap fterative - technigue, an initial

estimate ave of the selubion i¢ somehow 1 obtained & then

fusthey impioverments fo this eshmalte _ave mode . We can make

the evsoy as small au posible but we capnet get the exact
Soludion ie. pspen end slution,
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D Secant Methad
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. D | Bisechion Methad -
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intrvel [aq, fo_J




fe. fa-feb) is -ve { £ca)-Fch) 20D
then  F@)=o has at least one yeal yoot o in Cab]

Procedure -
b lel  frd) be conbinuaus in (o] & F@-FCh = -ve then T@=0 hay o
yool in Ca,b]
> ~Find middle point of [ab] re (Q{—@ & check w'he}her,.-—'m\\
Fead)- Feo) = —ve o f(b). fco = -ve
By conshuching intevval  (a,¢] & [c/bl a T'ﬁ__ﬂé‘—__”#\fg—'
iF FO)-fcO=-ve, Root lies bet” C[cib] as shown - S Py

Thus we have Yeduced intevval [abl to half interval say (ar, b
3] Now we apply shep (2 fo Tai, bl & the roteyval [an, b 13 halved ko
(az,b2] & ‘the process is vepeated .

) At seme Sfaﬂ@; cither we g@{: an exaget Ywt or an inbinite sequefe o(

intevvals (o, b1, Cag,ba], ... [an,bn] & we have,
Fran)- Ecbn) < 0 -
“bn-an= ) (b-®
oD

* _Algorithm - | -
| olep s Read two peints [a.b) such thakt fca) & ECb) ave ot opposi}e $ign.
slep 20 find mid point of (@b] ie. biseet them ie. %= (a+bd/2
step 5+ Check the position of veol -

D1t F@-F@D Ts -ve ) Root lies bet” a kg - b=%o

i It Fla)- F(q) is —+ve , Roet lios be,tr) b& o - azdnu
‘358,}) 4: Repeaf; step 2 &% until the toot ol Taqd. pyecisien s obkained .
Step 5: Stop.
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first we obtain  min. values of a & b, such thal they have

oppositegigns

- fon=+14 © Hesr—676 fe-D = -]
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fe2) =+ 1! fHe-25)=15-9545

e assume thal yot lies bet? [0-25,-L]
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7 |0-8125%0T5 —7813
2
8 [qr8i3rols ~0T765]
2

2

07579 +075 ~07540
2

07540 +07579 =01560
' 2

+_0‘Cr’.i‘55

4 01965

+ 6:C]72

+0:025)

+0 0096

-0:00%

+0:00%5

WO =0155
2z

&

t 00000

-0-00l2

07545 +0155 = 07548 | —0:000¢
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Obtaip the veal yoob of @3- o g=1-0 lyipg bel” \7 419,

conveck up o 4

Places of det¢imal by bisection wme thod

n_| oL b= 23 g —a-
¢ | 17 - 06776 L :. Reot lies bet”
-9 +6:2440 9 [17,1:8]
) 1 7+198 = |%000 | -0 72080 ‘
2 ; |
1 Y
2 lgoo+1"8 =1-3500 . +0059) oy
G2 '_ N
% 1'8500 £ 18000 —|.9950 | -0 0772 B 7
2 N Y
i A
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q.| 13250418500 =1-8275 e e AL o/ /
B Y S
5.1 19375+ 18500 =1-8438 00265 & o o 2 AN
o 9] 7 <
& | | S/
6 1803 +1:8275 — 19407 | + 00075 V‘\/jﬁ/
o
_ /N
7 | 18607+ 18275 .)-324)] — 000 N /R
N
= Qy 4
8 | 1:3281+1'8407 - 1.4399 + 00020 A
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2 @/@,
9 1-8399 +1°829) _|.q245 +0:00]2 P
2. | N
10 1-33957 1-829) _ |.292 + 0-000)
oL
N | 1-$393+1839) . |-83gg —0-0005
2 \
12 | 1.8300+1-8393 . 1939% | — 00002
> |
“ Root of eq” 23922 -t =0 s 18293 ochbtained ak

1210 ilevatiop & et covvect wpto 4 decimel places.




Poxtord 5 iterat” of Hre bisecion method Yo obtwie the smallest

Pro:
positive oot of the eq” fo)= 13-+
Sol: - 1 _
9
K n 1 fd= L5+
o +1 H:.Rook lies
L -5 bet” (0,4
| {+0 =056 —1-3750
2
2 6-5+0 =025 -022044
2’ o
2
4 0:1925+0:25 _0.1875 + 0:069]
2.
5 0'1875+0:25 _ ~5.918% 82 008323
7.5
and:
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AL s jtevation, we oblain Yook of eq” A3-5x+d is_0-2188

Pio: Using  bisection mid - Find the voot of the ef - a3-199%-10x t17=0

thatl lies in the interval [1,2) ab the end ot 5™ ilevation.

——
*

“Root of ef  a>-18x~10%+17=6 i oblained at oM ilerat’=1.6563

| 0 o | 0= 2| gl-1014)
4 +6-2000 ‘BR@oi lies bet?
9 - 2.2000 Cy,27
L 142 - &-1-5000 4 -89 50 |
2
~0:653)
Q. |'6+9—' = 7500
2
5 1-756+1:5 _ 1.4250 + 062879
’2‘_ .
4 | 16250+ 17500 = 1-6875 - 01954
o 2
5 1-6%75+1:6250 _ 1 6562 +0 -0y
2 -




{30: find e oot ol qu’“ asind + ¢+ - 59%1a =0 wp o O Sftq}n.djgc}«
AN a4 @
g D .7 f(0= 25Ing+e -5 +3
S\ ¢ ny
“ w
N Q‘;?:/ | T4y + 07706 \ Roak
/ | -4 +%-2(55 Dlies bet”
’ 2, eopt438 -8-5062)+1, +2]
" “+—B3-2475 )
—&
] +1+2 - |.5 -2:6893%
—
Q 15+L - 1.9500 -1-2567
! :2- :
- : 106+ _ 1-125 0 -0'1%G60
| fl T
4} 11254 = 10625 + 03047
2
2
6 10938 + 11125 - 11044 — 00632
2
7 1-109¢ +1:0928 _ |-1016 —0-0010
=
& I L-1016t1-0938 _ .097] -+ 00300
f 2
9 1-0977+]1016 = {-6997 +00145
= ,
\0 1-0997+1-1016 - |-1p007  + 00066
| QJ__ 7
() 110671 11016 - 1-10)2 +0-0026
G
2| \lol2 016 o 1ol + 0:0006
= }
1 HIOIQ+11016 = 1"10\§ -0-0002
[ Z
. Rook o €9” asinate®- 5a%3=0 , obained ;s | 10l5 oneck up fo § de place




@ Secont Method -

Tinr = Ay = Ly - Ty : F(@D
{ - Fa-)
.« bed"which " Lies.

From above equakion, eonsider any two woels (2o, %] Afind o2
Substifue value of %2 jp the given eal” to get -ve value.

Repeat Now select vools as [, 22) find %3 & vepeat the
procedave  Unhl  the voof of eq” is cbieined up fo yeqd- decimal.

¢ Use secant methad, 4o fipd oot of fex)= B-52-720 conved up to |
> places of decimal . : )
301"~ Fivet we Hnd 4wo numbers bet” which funchion Lies’

h :Hﬂ_ «x | 0 = o352
4 Fo-00 i
-9 -00
sod ey
-9 —107 ,
=5 45 2 Root \ies Eeibfgrgj y
a < Ao=2, X1 =3 o
3 do= A4d— (L-%o) -frad=2e429 | -)1547
LF(GEO- f(A)]
) As= otq — (2290 f(a2) =(Rook lies ber”

[Fao-fea] [P 2642
= 2-6029 —v[CQ»GCrQQ—B)?‘('f:?%T)] - 31387 yag]
! (17507 =] 5738)| —p5.2050
x| 2= - (13-%0) P3P _: (Rool lies_ber)
" (feap-fae)  [eg3e2)
(-Rocttiec—betifsom28t] o 18=2739] | snozso
S o= 27646] —0:0218
G. | Root lies bet? [27G6],3]
“%g= 2766\ - (2746]-2)(-0:0218) _ 97672 | -06:0025
y [-002]8-5) .
5. | .Reot lies bet” [9.7479,3 n
Bz, 3] o B=

g = 27472 = (9.7672-3)(-0:0025) = 07473 [ -0-000
* T (-0:0025-5) -




Pio. 1 Gind o veal yool of cosa- -0 by secant mePnoc\ _
D | B s  PeO=cosd - q et
E——l F 4 . —(-718%
e O + -
L do=0, Fa=1. ol T
i Qo= %1 - (L-%0)-f(1) —0.2679 |+ 0-4685
[ FaN-FE) [
2| Root lies bel” [ € 03679%,1]
= Y2 = 1- €037+ 1) (0:4685) = 68646 |-~ lpEey
(0-G685 + 1-7180) |
3| Reat lies bel” [0-947q, 0.8646] |
12 = 08666 = (0-86G6-03679) () -052T) = Wkstf ~Qboht,
| (-1-0527- 06685 |
| =05409 -' _+0-0710
G| Root lies bet” (05409, 0-8646)
| 4o- 08666~ (0:8666-0:5¢09 (00710)
(00716 +]1- 0597) {
= 6.864) ~ 06626
|
5.1 Roel lies bet® (0-%600, 65461 z
[‘1*9; = 0:%04] = (0 8641-0-5000) (-0-9636)
,, (09636 ~ 0-0710) |
"|] = 0-56]7 |+ 001L9
6 \l Roo} lies bet” (o-5817, 6:5641) |
| %o = 08661 (0RGG1-05617) (0-963¢) |
| " T(-09636~ 0 0129)
— 65660 + 0-003|
¥ Reot of eq” i3 0566
Qﬁz \ e
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@ Regwar Falsi o Methed of Felse Pocition:-
Ij‘?&r Yo fAr) = L fAS)

& (A - FeAo)
frocedure i3 same  as Secant methed .

® Newton- Rapsop method

Peyivation:- J ‘__,/

> 3 o @ Seledt any value ‘I'Io'
@ find mespond;inj Yo by
substituling ‘ge in the eq Y
® Draw tangent at Yo = £(2e) which
cuks o axis ak Ay-
@ Consides =2 &
Repeat step @ 4 @ Hhll
A | | “we veach point N which
e r/‘*’/i"’ zT o o is the oot of eq” a1 shown
/ m ﬁﬂ )

Newlon- Rapson methed is genevally yove  expensive per jtevation, but
it convevges mowe vapidly & hence it vequires fewer itevations to
aktarn agjwn d@gf"[@IGCCUTGC _

fom  fig Lanp=@_§%l_>. = _iog% = f(2o) je. slope é; Langent.

- Ao - Ao -0
{'(40)

t Trpz xo —_5%.}_ [ ST gmeTa!;

tkn.\.\ - A‘ﬂg - QCAM}

‘{'L (PJIS)

Ln+i= Un - v @n
£etn)




Algozrlbmt-
Step Read _the initial quess yalue  of gaok say “olo
Skp & Read the allupable exxor, Say En
Q‘lﬂl) 9 |Read the max- No. ob itevehions say “mar - it il
skp 4| Read the slape value .say "f(20)
£ (4
step =] find the now gquess of yook  say, %= Fo- FIXO)
| . f'(@io)
Sbf & Répeaf the step a4 h by cons'wl@rmg L= Hll , %o=%n-
%}f{a > Sfo?-
% | Flow Chagt - (‘%i"t )
/ Read Xo, 71, /
hok—it
[CounF=0
4
[’ /?G_Rgad ft2e)
f £ {'C'fﬂ_r
1 ) ]
o 7]
)k O
=S 13 €
W@
iwes
Pyint “vocol”, CL\J
(Stop )
Bro:- | By using Newlon Rapson method . Find the voot of 249 ~10=0
whieh {2 near to 2=2.
sl n 78 Ped= 2o
' i a « fe) = ug- )
! W= Zo - f(Ae) = Q:[Qq—fz—to] = 1-%7]0
f'td0) [6x2*-1]
9 2= 1-3558
2% %2 = 18556

4 fx_a_;__l_vSSSij * Rool of eq” iy (3566




Pro

i~ Using Newtons methed, find the smallest positive voot ot the

ain - cosiné
cos - Sel
tan - (ot

eq' tanw=2 , toweck up to 4 decimals-

Soln -

N
&

fo= tant-x  fleae)= sec?x -)
=N
Assume Yo = @ /2 o RS 1
PYi= Ko - F(do) i l__cog'ch;
£ (%) cos?a
=jg [ tanap) -t -
1 ~COs* ()
ccs G I
This eq" cannot be Edsﬂj solved .
tapa = X
. oin =+
COSE

2
o
b

;. Sipx = ALOsSK
= Pl = Sing - ACosA

f'ffx) = COST = [7(-sin%)+ Cos)

= COSY +’.YSH’)‘I - (08K

A siny
Plot) = Sing - K COST
{00 = Asinx
Assame  X= %Tr/?- Such that £ (3™ i< closes
o zero .

S Ao~ f0 = [em () — SID(ET)- (W)coszﬂ“]

T Ao sin (2T72.)

= Q-TTQC{

Ao =4-5002
A2 = G- G336
Ay = 64934

- Smalles posmba Yoo ot €9’ fanx=% i 4-apé ebtarned ot
: yth Hremhomwr b & Siqnikicandt di(j»b




Pro-

Use  Newlsp Bapson mid. to compule yoob ob the 6‘"{

2 IOC}m‘l 1 220

et (0= 2lpa g-1.2
JIO

s flo) =
FQ)= -
f(2) = -0-5379
f(?) =022)4.
“Root lies bet” 2423. & clae 4o 2
N f0 = X logx
J - 10 I
W
L OO = log _y.p
10910
fe =1 [2Lyioga] -
lcgio
= 1 [i+loga]
10410
| %= fartegpe=ial
s = 22— [alog,? “"%]__ﬁ = 2.3398
[ 1+1063
\ 109, /
9 Y2=92-8958 14 N = 27407
% Ao =2-789) 1S Vg = 27407
5 A= 27562 el o
6 A6 = 2.7695 ~ Rach ot eq” - logua-1-2 =
7 17 = 27456 is 27607
3 15 = 27635 |
g xg= 2:7422 [
(o o= 27416 A j
I AN = 2.7412 '
12 Tz = 270669 { /

1% Ty, = 2760 7




Pro:- find the voot of €4’ 2e®1=0 using Newron Rapson mid.
leb,  feo= ae™

f'lo) = =)
f(1) = +17182
“Reob of eq” lies bet” o & 1. )
considey __ no= 1. V)
73 .
60> ae-] _ o ’%‘ﬁ%;w \
{”C‘I)'—' ‘1-9.‘1+ @d R X N QLL).
,,.')?“D, gy &
- \O {O;‘e’
& | (e
! 2= 1-[1xe-1]  =0.4a39
e +e]
2 A2 = 0.5775
B PYar=0 5672
4 = 0°567)
5 A57 0-567) ....appo%.
n 1., ' | Um{dc
Roe{qif G;lh i'(f ;rh-o 15 05671 1up b 4 gijn‘uh‘cam cUgil oblained
: evation .

}

Pro: Use, Newtod Rapsen mid. o dotain a rool o & decimal places
of the FO”OLO{!E @ff, FLOL-  ASiNAt LOSA=(

Sol?:- {0 = gees ASinA+ Cosx
E F(O) = 1
f ()= +1-5708
; { (TVg) = +1:2625
i £( TT) = -1.
“Root lies bed” o &

considey Ao =0 .
F(X) = ASinA +t6sx
£0 = 2eosy +3ina tOSL

e AT




N s
! di= 0 [osinG+Cose] = —[-000
[0 oSO+ 3TN0 + (050]
2 A2 = 0642
% qa = 0-0228 | 16 qe = —9:-7297
4 A4 = -0-9340 Nz = =2.%786
= s = 0-8248 \ = - 2-728%
5 A6 = 01727 | T = 2.%660
7 A7 = = 05900 \ -2.7¢ 63
% Ay = 07848 ‘\ -2 256]
9 A9 = =3-332) \ - 27526
10 210 = -2-6816 \ - 2-84%)
n Py = - 29587 \ ~2-7580
Iz o = - 2-703( \ =2+ %41S
s A = = 20133 -2- 7627
14 Ly = -2.718¢ 4 - 23359
1S A5 = ~2:395¢ ,;_.f’ E

T

A N

n\i\’A( so leng procets -

> Roel of €0 asSiny-cosz =0 is 2798% obkained af - -

k coneet (op fo 4 decimal ploves.

vew  Jana iteratl’”
= _J

A _a 1\ plegy = o
f= 10, f2)=¢
“n-g p= 9= Dto-io
| 4 (2)*- |
| [-8710
z 35S §
% \-B833G6
G [+ 356 - Aps -

‘-"""'-—--—_




