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e FCX) " ',g(x)
« Assume 3 c € (a,b) st f(ad=o ‘b/
e MHow }o estimate < 7 i °:/c L)'x

@. 1}—@1(0.,\'-\‘0»4 1%" 50\\1)"\5 x:g(x)

is & re peafe_cp precess un/-:'/ an answer s achieved.

0ef  Tterakion
I*o\fwl'\'an IS used to p\‘nc,l rooks of eguq}\'om/ solubion of
WV eer” a.m;’ non iy €cu- Sys}'&ms of e/gzuc‘ji\‘ow;/ Solu*\‘w\; o)c

dif Feven bred e?uc«}\\d\«s,
Te build an |'}-e/a}\'on, we need o vule or Lonclyon &\x) j

{ A<t and a sl-afh'"c"j point fo }
pef (Fixed Point) |
T 1 fived point of o Fochin goo i o veel mumber £ st

P = 3a(h) '

. That |'5/ Hhe Fl‘xec[ f;o,‘nJ—s of g:g(x) are he P01'n1‘s of
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é l/h;— i;le{a})bn Poey = 3(}9") ' M290L2,00 15 called
fixed point iterakion.

¢ That 15 , A sl-ayh'ng Vodve
P: = ﬂ(Pa)
P’L - 9(&)
Presr = 9 (px)
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° ﬁ; ftkecj; /w/'rz/s oNe @‘")(’(‘f"):" & X, =Y
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1 [
D 3\()0: ‘-!-3)( o= § f£.=3 then @

~ |.005

£.=--\67 > £,z ooz =2 Pz 128 -
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which Convevges Lo Hhe E“KCC[ Po""' \ |
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E:i—’p. COH$I‘G[W -F(x) = x"_ 2 x -3 \

. ClW") He /‘oob- of F(x):o & (X—3)CX-H):O

oxve x =3 and x=-
. Nole Vhak we can e;,ll'maj& e vools Os follows :
T x*-2x-326 & X= wXx-3 & (X< zx»rg_-:g(x)}
L 9.2 Y Jhenm [(TF D e Bum>3 ond e codd viot findl-)
P =29k = gw=Vn ~ 3.3 1662
P- :9(f‘>:8(?'3\66“‘): Jq 63 = 3.10375

£y ’—3(31);3(2.\03?5);\/7.10;5 ~3.03431
_Eu, = (-EB): 3(3-03“’3@:\@6—6’&? =3.01 144 |

P —3 (Mol mat 3 is Lixed poin? of 90‘)=\/2X+3)
D x(rmc 3 o x= E o goo| BT e
S fﬂ r\=:3—:—-07";
If o= U Hhew P :
2= - -\.09\
£, = 3(&): 3&‘4):_%_— = 1.6 3 e
£z g(8) ' w27
T - 7 d W6) - 3 _ _
, 9 g(\8) = 2o -6 B o
STUDENTS-BIUB. — g’ = -
936”22) = 9(’ 6) = :Eg = - 0.375 B o'ﬂﬁ(%ded By: anonymous
Py-g(s)= 90399 = =3 . _1.26316 Ee= Voo
r 2.375 ¢
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7 ~3.26316 he Fixed
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3 P o
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22X = X?_—-S =) X = —)—(—{:" = 3(") Hhem Wwe 9:} oo
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Po-=

s 15 Somelhing

f\=%(f°)‘ g(w = €5 veleked to Hre
S‘apg_ O‘F He

2.=9(8) = 9(&s5)=19.625 funchiom

__.p_.s = 3L£a :9()‘].6'2.?) - 191 o#o3 So i} drpmo's on
heuw Lo wrile 9(x)
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Th (Fu'xe;d Poiaf Theorem T) - FPTT
 hssume g € CLa/b]) e ‘

* If 9(x) e La,b) for all x€la,6], Hen 9 hag o
Lixed pomt in La,b7])- |

¢ Forthermore, if ]3’():)) <k<\ for all x €¢(a/b), }‘kem.‘
g has o wigve fived point in La,b]:

f_r:_"ic s I'f 9(a)= & or g(lk)=b , then we are dene .
Other W‘3r/ g(a) € (a,b] ond j(b) €[a,b)-
Mow leb £ (x)z x- 9= £ is continuovs ond|

'F (&) = o = 9 () <o ancl
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5!)//)0)& “El MO[ .EaL are }“‘/o )Clxec} Polﬂs o g

=  9(8) = f and g(f.) =t
ppply Hean Valve Theorer on (£,0) =
3 ce(f,B) st
Coy o HB)ZO)  ef oy

(¢) =
(j £7— - -\E| E\."f\
Since 5(1)\ <K< - Hence, _E‘ :E.L ‘
Exp show hal 900 = osx has a unt‘?uc {ixed ,DO:'n} in Lo, 17 }
——t — |
® g Is COn'l'l‘nua«é on [o,l] = ge c[g/a ‘H; |
9 'S C’ECfeos\'ng_ on Ec,)} wfl_k ‘/,', ," 9}( ’

Cos) £ Cosx < Coso

|

S Yo2 |

H-enu, ) € ['?os, j 0 g_:]:o, |j for all );s Co, 1\
|

|

\

s;nx
Thus, } has o f:‘xeo( ?OI‘ML in o1} T/ .

I
o« for all x €(0,1) =>\3,(x)) :)—Sl'nx)'—‘ Sin X 55"“‘<’

Thus, K=si) z e <\ =2 9 has qun\‘?w )Ct‘er pof»ﬂL i
Q. 8%S Cos1).

Qusehitz oo hen e Fixed poiat Hehon €2

forw = 8CR) o o= alety s

Pfaa(’cJCL a Com/efgwcg or d\'\/bfaﬁnce Seguence?

nonymous
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see E){?e raae 7Yy
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/’:Li_ (thecg %I"’/]L /}Lf ton Theotem J'y - FPITI \
Assume He ﬂ//ow;'ng . |
’ I, qu'
j /j (& C[Q/ b_) p K 1s pasf{-fv: CGns}-a.mL/' p € (a,b) s the st ‘iﬁ
pot'a ”/ Jx) € [a,b) for all x €Ca, L)

*¢ 2 |9 £ K<) for all x €Ca,b), then He FP T
converges Fo the unigue fixed pomt L2 €Lab)-
( o Phis case £ s callec] attractive fixed point)
o 1f | 9w|>| for alt x GLa b] , Hen the FPI diverges .
(In His case P is colled repelling fixed point) f

)
Fhen we Can fep)acg Hhe above {

Rovjaa’k If P s given,
bwo  condliHons by :
o I-F ] g/(ﬁ)) < | : thenn FPT Converges onclf is attracler

¢ I \g\/(j’_)) >| , then FR2 L dverges ond P is Tepeller

L]
froof  We wil]  prove %o Fist we prove that the poinls (.3 € (a,b)-
esluce P, €(a,b) 2 Apply MVT on (g, £)

nzo

© ~ |- P)=]gR)-9(t) =) gccy) (£-1)| = |5ceor] | £~

S K|E-p)< )ﬁ%é
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b k<t onigue pase 19
L ¢, € (a,b)
» We see from O Hhat AE closer to P Hham fo =P G(le)
« Statlew s @ e ses Hied If"ﬁ.) <‘f -P,\ for some c,€(a;b)
o |n 33&19&/, Suppose Hm} B c—(a,s) = aud S0 iy

@~ E-Pa)=|9B)-9 (1)) =) (N[ |8~ et | S K 8= Fuss]) < | £ = Py
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ﬂm’tfvfe/ pac (a;b) and heozc(»} (b) mdveion all Hhe @\
fo"’”Ls Efﬂ}:o e (ab). |

—
P

o« Now we neec{ Fo P)’O\/e |in Jf"Fn
n-» 0

See
L=

Clain  |2=fa) £ K |£- o)
gﬁ_,:,é,? bﬁ.l‘nducll‘()h ‘J\C«. n=| —,—9 lf—f’;}SK lf__f,‘
pssume He clarm holds for n- éff-fnqls l“<"“£~ &) |

.FfOM@ we l‘IG.UL l /_’,_/ ‘
\__ \f—’f’n\ SK]K’P‘&-!’SKK \f—fa) - K ]B-—fo]

n
e Since o¢ K<\ D lim K =0 . MHence,

n-»00 1

" |

0 £ |im \f- pal S lim K ’f‘r") =© ‘

N el |

. - ., B ™m* age 17 |

Thos) Nim (8- fa] =0 o So Dim pu= P Rg™e |
¥ e n-s @ |
|

\ e s wt P
Fhe il-u’a.ho" Pa = 9(Pn-\) converges o M ﬁxeﬁ!“ffj_“ m"?.ug,)

oSl “’G_MML&@M&EMMMK&%
e L e divergent) W\a,

25 5:)( |
|
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7] ]
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f’ff’- Given da;(x)- Vix-z - (
frnal Fhe F:xcd POM}S of ﬁ(x) oncl ;
d&L"’/mMe He nau(we OIC /’4&5: flxea/ /90"1/5 ]

2
= -2
x =9x) L x= Vix-1 & X = 3X

\

|

|

B 2=0 & (x-1)x-2)=0 ,"

@) X =3X t¢ - ‘
|

|

& x=| X=21 are fixed PO"ﬂ}’
- ’

. 2/(7() = ____3____ 5 ’ ')} _ %—_ sl =% xai b repeler !
i = FPT O\(vejrcae,s

|

> ] 9(2}) —-:* =SxX=2 5 aHYac}or 1

= FPL convesges bo 2
|
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_E_{f’ X1+ 3 _—y=o has F\‘chl f’OI'n}s Xzl;=Y 229

-

o 9\(x) - H4=Xx

9 (x)— "—2'3— "::>
. \Q:L\)) - 1-'_3_) <\ =) x = s GH‘YM{OV
\

> FP T converges b | Thot 15 wWe Con Use the |
FPT to find Hie solulion of X=9(x) - (see page l?\;) |

9("’)) ) ] > =xc=-Y 's fepe\\tr
= F'_fI A\.Vcraw (Sco_ FQQL’7")
® 3L(X):*\/‘1-3X = 3;0(): =

2\ Yy-3x |
W= || >1 = x=1 is epelles (fo%/?_) |
= PP1 does ,@7[ wor < (see page )?\)

P
| -] = 3
SRR also 31 ¢ ) )_8_) <) D x=-y 5 attractor
ET?';J',W;QQ = FPI ConvVevges 4o —Y (See fe9-¢ l?‘Q
Eff Test  the Convergence of FPT for ®© 40 = -y +‘1X——— |
STUE&N’S-HWB.CO@*) -Y+3x ~ _’;_j: °©o & x'_Ex+€=0 6)U Ioaded ?){ eronymous

TgW=Y-X = 9z |Y-2] =D Dx=2 is Vepeller Bppr dw. |
:"j 9‘(%) :l\{_q’:o<' =) Xxz=Yy Is Q}'*fOCFUV:')FPI conv.

:?fb 9K) = 2 Vx-y &S Xzgly) & x'zY(x-\) & xtoyx+yzo
x =42 fixed P°""+

/x- | ’
JE1E — 2 9= |1) =)

= Test Fails 5o e build FPT

to check (cee E/\’f*}’agc 2y) .
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5“3’ Let 3(x):!-rx——x—- Con we use tie FPT @: |
Fo Lined He solublon of |the 67”"“‘("‘"" x:ﬁcx)?bdhﬂ?
Selobion | x= 9w & «x= ITX—-"‘Y: & x=4 4—‘>
g for x=° Fixed Potals
7 o ( ‘
.‘::j :‘—> Q(X): l'-gi =5 ]g(z)):o<\ 1

\“'WC(/ lpD Re,v#Mk page 2! 25 the FPL converges o 2 |

J He Sol\/,'\‘Oh OF x:g(x):

° So we can Use the F’_P_)t b Fl‘n ‘

—a

Po=16 2
f'=9(fo)=9(\-é):1+\.e-%.‘21:\-%
P.=g(2)=9096)=1+ \-qé-(lg,i‘):\-qgjé H
-EJ :9»(&._) = Q(qu‘w): )+ 109996 - SL?F‘L) -2 Eﬁ:j::j:t
Loz 08 ‘

% | |
f\ z g(fo) = 9(25)=1+725 —%—"2 = |93 75 |

Eq,:g(f—l):go'???f): i+ 999

Ps-= 9 (£.) :9(!-‘[‘7‘1) =~ 2

o(x= - 3 " X
'-‘—)}9(—1-) :]l--{'— =2 >l .Hencc by,ﬁe/mafk |
FeL oll‘\/ergeé and P--2 is fe—ptl/ef (‘KCP”‘.S“"B) ?\kid
Pornt,
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(_1.-05) - ~9. ’

=

‘E! = 9(-80):9(—1-05): ) - 2.05~ /-UT“

fz = gtf\):g(—z.\) = - 2.7,0?.5
P3 = g(fa)= gleaer®) = -2 H1>)

—E;\ d(ve/gm




éﬁ Consider  the ’*da}m“ Fati =3 (A) where 5(;():7_\}::{ |

21 . T |
f‘°r X2 Can Ffl— be U5€C‘ }o ;Cmcl Hie Solull‘cn O'F K=3(><)7

MH+ X:g(x) é‘—) " = 2")(*\ @ Xzzlf(x-l)
&  xtoyx+yze D X-Vlx-)zo D

RE - ’
— g = e = 9(v = |

X =1

S FPTTIL dees not afply

There axve Ywo casec o Consides : |

shaxbwith g =\
P=a(f)=q(1-5)=2Vis-1 = 19142
Paz g (h) = 9(14142) = .28 FL
b5 =9(P)= g 12877 = 1107 8

By = 9(25) = 3Q10H8) = 0-5359
COMPU"CO(

outside Hthe dematn of%

f; Can no+ be

kb o2 w
2.6-) = 24495 |

= 9(k)= 3(28) =2 i
P?-:j(ﬁ)‘:g('?—-ﬁﬁ‘w):z-wo?q T
Ps= 9 (_Pz) - ﬁ (2-‘4077) ~2.373] |

STUDENTS- = e é
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HMcc) e FPT Converges I Fos exp 7("/ ey £, > 2
and OQIVWCje,S for E‘NeA/j\f)%<7_




Egr,ﬁ’_@;@ A ssume 3 sabisfies condifions of FPIT IL-

/’_\

If P IS vsecdd to a\//f’a)(fm:ult He plkcc, Po;’m" _f, Fhen

an upper bounds for the error are

n
I f Pn/ }-.E _ &) 7Cor all n2 | woee @
EYYO)’ [
Mol n |
Qf P < p-p) for ol nxl @
I K -
~ N |
&3‘: e @ was He cleim n the Prco'F of FEITI and ‘
) has been proven. (ki e upper bosscl of Sr2))
see pa9° ‘ |

K '
v o To prove @ Je vse B as follows:

‘f’ﬁ?’é K,.E Po} <}< ma)rz)%—q b~ f)} l.___—n____.:’

* For n>\ we hawe
# N Babl = | gCh) - 90 2ee)) S K] B Pani] € ) p- 2
¢ Thevefore, for mynz| we have
| Pn=Pa) = | P = Poney + Finst 4 35s + Payy = Fn] |

& ]f’m~ Fm-/) + }Pm—f - fm-z) 4 4 ,Pn-H'Fn)

"(“—, m-7 " ‘
[h-F) + & If’ Po .+ K |R-A) Bk
(1 + K+ K*+ ~--

* Since  |im = £ 1} follows and’ )K |fi- f° = Jgg
STUDENTS-HUB,gomy, Uploade aqonymous
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\£- Fn = |i'm \Fm—fn)s |

m=— 00 ‘

m n
mosn = KKK
since k<)

klfﬁ,f_/k |R-B)

1=0

7(




Proof of @ Tn dn‘ﬁexe,\(— WV @ |

+ 1 8-R) = ] f"f| +f,—fo)
ﬁ \f- -E\\-(- \f‘-— fo) \:j ﬂawglt )ncﬂva/t')lj
Sk\f—f,,‘ '\—)f\—fo) b; ®
¢ Hence, \f—fo) _ K\f-fo‘ < ]f’-fo)

Q’K)\f‘ f° S \f]".fc)

FEE NPT SN R

¢ From @ we have ' |

1P - 2a| ¢ < | £- £l

n

Z g .
R | £ - o)

n

= K |
\ _ K l f\ - -EO \ ‘

STUDENTS-HUB.com . . Uploade : adonymous
Rema"lc ® T—\'\is Co('on ij r,ro\,\‘ole; S}ef/’wy Cfcc-}cna Yo the 9?& ‘

L4 ﬂai' “’/ H "‘c”; Js the nUmloef of H’c/(a.}\‘oms n 'Fﬁf

agi\lm urfc/ bowrd of Hie exvor.



.1_3_‘-'_,1-)9 ielf x‘?_ X=6 =~ o
~ [ shouw Hhat Fex) has a f‘ﬁd" on [o,2]
Fl’xl: R L =) £fo)z -5 <0} 13y Bol2ano
F Equu en [o,2] ff‘ij: | po s W on [1,7)

@ Canﬂ‘c:'ef g{:}:{ixﬁ . Use 5 cIECI:ﬂa..f Wi L= 1.5 fe
a.ﬁprbmhm!z e veot of £ “ FP of Cg(ﬂ“{,_j Fin @R'F‘f e

ﬁ‘-"9(5):9(4"-;5&#):}"1;'-55% - 1‘56'53 P »_Y\\
ﬂ:g(ﬁj:gfbﬁégg):ﬂé-ﬂ%E: \.9e0/Z P=19oy2¢

= g (R)= g (1.9e0%) = UgToc = 1. G038 ok

|-3_] Frha! K ~
T AT

#” \
/55{-#}}: — = — | <L - since 9
3V (x+5)" 3V(x+3)° 3 Uas c:le:r"eam"wj

H ~

en [e,2]
< L=l 1<)
Js &
K
= oY
- ! = 0.09/l
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Show that 9(x) has auni'gue ,ﬂ‘,”cj Fm',.,/ in [e;2)
- g..[,:) i's mﬂfu O ['m,‘f._j -
g &) 5 ahﬁre&yi:j en [eo,2) :gjf =9(e) = 3{;;53{1}:u?5@
i o< 9 sz Mxelol)
Yence, by FPII 3 has a fixed point in T/
o AdI0V) = < ;{:é. <\ sinte g is c:lﬁcre:t:ahj

3V(xe )™

>, has 4 um"?'uc 7[:};;0/ fml-,;/ in [©?2)




Eﬁ COMSI‘JCV 9 LKy = -—‘? + 2 on E?-/ 3]

X
3] Show H\oll ) hag fl'xcd Fo,‘,,}, in [z,Jj
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OIJOI'C— cJSo 3 1S 0’6&)’6%#!9 on ['2/33

3 £ 2:037 = Jn £ g & 5= ,.125 <3 V¥ xelz3

. Hence, 9(x) € (2,3) Y x € Cv3) |

) m Ll ‘
o These fore bd FETT page 9 9 has o fixed pomt inl 3]

@ Ts it Uv\l'?Uc?

3 : 2,3) |

4 1) - 2 decreasing o (%
w5 ]
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’ T @ g |
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Bfackull'»ij Hethools for Laca}»‘nq o Root

D_:__S_Fo ﬂssomc Fu) IS COn#l‘nuous )Cshc/-)‘an-
e The num/ocr Y s Ca,UecI o vool of Hie e?uou[fcw: f(x) =0

I‘f[ 7C(r) =o. or Tero

2
é/xp 2X +3X -2 =0 has hwo veols = % ond ¥, 2 -2

Kedyo1mo & (x-1)xen=o

ln Hus  seclion we will learn jwo Bmcke#frﬁ method s
F"f F!'nol,',iﬂ a 2e/o OF a con{w'n#oa; F‘»"\Cl»;br\ F(x)f—‘o:

G__\Biseclc\‘on HcH«ocp of Bolzano
2] False Pos/fion Me Mhod

[LfSeC/'l‘cm HQ/‘AOC/ OFBO,HLHO |

AP
e Ihs melthod USeco o SO}Ve. F(x):_o.
e 2
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— 4
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°
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i ‘F((o): o, FHhen ¢€o is the rool ad we are d°”¢~
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2
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E’Xf Use  the B':SCCA‘OV\ HeFod  Fo )Cncl the [t Live
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y = kL
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. Assome thal fe CLa/bl,
3 & number r €Lakd st (=9

f(o) f(b) <o and icn}u v’epf%w}s Hhe Sequence
of mv'a’pw'mts jcmefa,kd by Hie bisec hon method.

e Them an ufpe/f boundl O'F the error s

1Y—- C"] < b- o FOY n=0,|,2,-
n+)
z 6o
? He
Vhe sequence Cn converges
o Furttermore- 7 { }”
2ero  r . -n\a} “5} ‘I‘m Cniz¥F .
n— e
frof . Lt [a., bo}= Ca,b)
b - 8o \o.—Ck |
’NO,'& H‘lcd' b‘—a,: 2 :——-——-L 1
b.)_-— e, = bi-9, _ p_oa see  Exp |
A Z’L 'n Pqe('_g\ ‘
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< . 3
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bn’ Bn =
i
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ne
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N80
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n= 00
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n+\
T
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=

\V\'L

STUDENTS-HUB.com Uploaded By: anonymous



éép Use BLSCCI[CM MEMO"CJ }D ﬁic/ Cy as an
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False  fosition Methocl - F2M (35]
(Rgulo« Folsi r?e/Hmd)

R Bi':ec/p'on method converges a slow S)Oeecl

s Howieuew FPH Comiciyes fastex.
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e
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/ m—
b — & ¢ - b

Hevad as

which a{ver the next

o As in Bisec;[:'on MeHod , W&
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|
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A
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Exp Use Neshon’ Mebhod o solve xssincs] |
o !
Us"?} fo-_- .6  wi'th accuv’Mj noz.

e LX)z x"- Sinx - = f ()= 2x - cosx
£ ) Cosinf o)
- Sn =
¢ rn'r\ - P" - __/__'1__ = Fr\" ﬁ'\ - |
f(8) th-cak
’ i r
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3 s 60343 _ e
i 206037 = \E-f) > 0 SR
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-

- Ly 060134992 /g}_m >\O—‘1
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Exp  Use New borks methocl o eshimate V5
sl,w’-[',g wf}‘i\ %:2

2
k3 -
Lt x=VE = x'=5 > x-5=0° Dfdxs
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7 1
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= fw _ n
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\
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Th (Newton - Raphson Theorem)

—
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, Pssume £ € Clab) edJ a number pe [a,]) st f(P=o.

© I F(Dfo, Head S50 st He seguence §p 5
" k=

de fined )fj P f (R

0

will CO"VC/V:‘jQ o P for i :‘nf//‘aj apf)’bxfm&)["a" &G[P“Sf@u

where 9 X)= x ~ Fix
f/(x)
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o This use,d le Je/[l'ne Hie next aff»’om'maj"ov\ f
and so ¥ s es}-ala’)‘sl\ed.
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Secant Method |
e Recall Hiaf in Nw’-on—ﬁqfhsoﬂ merhod, I} 1 r’eyvﬂzd |

the Q\mJuoL,I-l‘o,t OF 7@(?") anJ 7‘,’(&) per l‘).efcul)'av\ Swmce

Pz fy - LB oo mze2
¢ (fa)
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gz F 0 V’
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Find the nex t //efa.j'lon  fo Using . —>’\T=)9;
) =28
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D/elC (Hu/f(}?’;'c/b oF Kool-r)
e fssume F, ;C,---, F") ore c’eﬁ‘necj ancl continvevs
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—

. B oveol p of order M>1 is called multiple reet.
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