TTay ler TTheorem -

F) = by 8'ca) (x-a) -r-be.]u{-a]

2.1
+LLM—(X G.]-i---.--n &.

"'.' Lq (.X"Q] "‘I‘. o T

G ¥
f-n}
boo = 'i_ P a) (x-a}

e D n.\

L) ~ Fay L‘ltm (x-<) \inear estimation,

Lrrov= _D:“Lﬂ.i (X-Q} g e

) = QL&H-P Lay X-a) +§__Cal (x-a)%

Breor= £7%a) (x-a13. o
W Genesqg L 3t

1 9]
Lon afar+d oy ey ol £ 8 o) Oceat”
(nas) oy
Errov= § Y
tai Wx-al .. tunfinike lerms).
()l

M' Ln*‘) il

Error = % (o) (x-0) C bekween a, x

Cnett ) | I J 2l o Ceror e
Y

\Evrar| € max {§u) | x-ay™ C s Liws BISALI O8I
TXF Ln+1) 1‘ ¢ Leror
et EnlX}y -
Y

n) {_n+1}
— 2\ = 2:.0.\ *mﬂlu O ¢ v &[ﬂ'} x-ay" ., § F ) (x-0y"" S

| " [

—

A
» E-v 1 a:‘-"G 1
1
&x= Loy +F W0 o)+ § () (x-0]2
&1

X C
€= 14 X+ x?
1'.
ﬁxl'i'x with erver e ?_:
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|

8 = F(o]+£.LO] (x-0) +F
- ©) (x-01% H
¥ EX) ° FLe ey
2 t
w4 X "‘%— error= gf'_,y,_i 3 ‘J/
&
o.l
€ = 140 l+0.0l c >
~ R B e
~ tlpg & °
C GED,Q 1]
UPPerbound for exvor + ¢
& (o .p0l
‘TMJ {:3{{%5”1 ~ 0,5005
Mermediate  valig Theotem (T uT)
~ Ru) s coptinous
- L bettween Py Gndl Q(b} 1 ]
~ Then J . & aib) Such that fLy=L )
L.
- ?Ia |
b&lSung . ¢
a (ol k
~ Foun s Continous
= fiqr= Fto) <o i t“j‘
T R
T H ¢ & quh)%ﬂdﬂ;{-mt Q(L}:Q hqlr_r-’ =

Mean Value thepye,m (MUT!

- Eu] 'S Condinous on Laib]
Uy s dif-f%q’n‘able, on (aub)

~then 3 ¢ & Cavb) such 4k

b

| —
. ﬂt _Q l(.l = E(b]-?m} Ly
b-q
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Section I3
Erroy analusis

D&EA— SUppOSE that Pm 'S an opproxa‘mata'_on to P

the. errov~ 1S Ep =P - pr
the. velative. exvor Rp= ke - p.p™
.

eXi- 1. let x = R.\415qQ 2,
x= 3y ar Bl dilby
Ex= 34502 -3\4 = 0.6019Q2,
Rx = 0.001592 ='o'.ooos_04 :

3.14194
2. ek 4 = 1,000,000
g = Q49,496 st Jlo
Su W0 G
ey=H - | "
Rg—.: H = 9 ¥l
1,000,000 _

00 , Oll .ot
3- tet ’6'\ ©.0 -9 aw,ss o
= 0.000.,0 - e U
& = 0.000, 003

R'E_—.. O.ZC.)

flermalized decimal. Form:.-
* o0.ddadzy - x I

dt:F o
'] Yz_.:z
y 3 . - 4 + <
X2 2=6 :.:1:52’ fl,{_?—h
Co= h& = 1.5 s
2
Cl".‘- l-;.I-S ._._'.25
Ca o L'-*z-_ﬁ = L3S = o.nzs#lb\
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2 Sigm'-riga.n(: aligi&:s =» F.T‘r‘t'.w‘-s,lo2
é’_r“‘# A EJ_,'J.: o) am
Def:. the. numbe,~ ‘S‘ s said 16 a

digits i d s the PProXimate P Yo d signticang

largest positive. integenr tov- “Which

lp_p) < 1t
el 2,

L,e 2|R,e.l§ lad

eX:-
. XK= 3'“'“5“1
X'z 3.y
Bx = 3141592 - 3\4=0.001597.
Rx= 2.001802 .~ o.000 %067
B-141592
2|Rx) = o-00l0lY 143
| < 19
WAL 2, 2 |Ry) = 8x16° <. 03
0%
10 >

3.21Rz2]l= o-.5 #‘ 6’
No Sigmficant lor ks |

e ¥ P= +0.did --- dndnsy - -~ x 10" (S ‘the normalized
decimal form ofF the number P, dyz0 ;5 Then +the icth o\igi’c
Chopped hoaung Point vepresen tation of P is

t)  (P) =2 oudida -~ dhg # 10"
Chop

the jo*h digit round off FTloating point "C«'p-rcsen}ahbrio? IS
Q-l (P) =4 0.did2 -.. dh‘.-l i x 10"

round
Where v, s obained by raund.'ng ArC, digl, diggq oL
« = o.\zaqluquuqs ' :
4 dfgi’(‘S Choppecl
STUDE&OI«JPS-I;_IleJﬂ.@J;n Uploaded By: anonymous
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FLP) - 61235

round
Fingl, e o "
- use “ dfgn‘S arthmatic (round) Qo ot p5 ) Lo J;J,.u ol
2 <+ 5— + (J-L -
+ _?? ov 3—'1’0‘.3‘361'1-.\.\.
21

=37

2.1 | |
(04226 +0.596H+ 0. 1333
| 2
o -u2864 0596 = 1. 0253 = 1025
\.025 + 0.3333 = L1583 X155
\\ 3 5% - 0.083%\

- order of estimation
X . ‘d\/
€ 14X {
X 1x X+ 22 pxd —— -
a3
X oo
L 2, 14X |
- ety ith \"-f“-_o_ .y ovder of dpproxirnaﬁon.
Ercor = W~ 0(h*)} - “
2 v
o.1 ' Const
€ ~ 1401 2l error= Cht*
ol - = C (e:N%
e "-_-_‘1.105l"c°‘1l‘3 = C(0.0!)
‘ -2
, . > <
- e..h-.: \+ h..']' h'_?: = 10

Error= € h3= 00h?)
s 1ol +0.00
= \. IOS <

Error A c (a)>

%, C(6.00l) S 16°

Stfe.l) x o.)

-sinh o~ W  with ervor o Ch%)
STUDM%%EE wikh eYror 0Ch%)
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Suppose. e,h_é" 4+ Error = Oth?"] (0.01)

sin h = -h3
14 oY _2_!_ Efror= 0Lh5) fO.dU‘OOI)

h P
e ] ~ 1 o 3 . o4
+ sihh. o 142 %_}. with E\,(,rw‘ o(h™ (/h/;)

X 142K +0kh?)

e T M foramgy h,

Plh) approximate. Lih) w
A ith O il
0Ch") and we write Fhl = pny 4 0 Ch")

Wwe S "
of approximation

[Eh) - Pl MW
fChl -ph) ay C P

= show that  ply)= 14y estimgte of $lh-eh oy
' orces~ o(h%) :

oy
show that e,h: I+ h+ oCh?*)
\ | ‘ . _
€= I4sh+ h 3
+h+ hZ ’;_H;l ...

h 2 3 o 7
= — + —— —n -—r - - oy r

‘f! ;-"I’ LI
, hl. / ! I‘aarmpnic, Serieg

A,
]

=%

e

5 ' _
&h____ It by 0Ch?] | WVIC-SCT.'L-_S = 12
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EXxercice
Show that. | o
|- Sinh = h_-al;:} + oLh‘")

2- -FU"I = 4 < ‘
) ibRCth"i—t- o (W)
) [heo:g;_ Qg

a
SSUme that Q) - BChy 4 Ok

Alh) = ﬂ(h].,_ OCh™)

Qu

+h:f, = min Lmyny

Len

PL:;_' qih) = PCh)4 8“’\)-—}- OChh)
PU\)SU\): PCh) geh) + O Chr)

tlh) |
J () %{% + OChT)  Qeh), g + o

L Sxe. .

Eh= plh) + olhd)
Ah)= Qth)4 0Ch?)

Ech} = Plh) z
S acn) + 0tk

s | (logs of S:'gm'ru‘a:m{:.}

PO = (Vg v

QuU) = X
dse ¢ UX-H + Uy~
dlg”‘S Q,‘r{-hmth d
an f‘oumd ko Jc'n'nd pfsoo) ) 3(5 J

) Q0

Fisoo)= 600(‘/50, - V‘E_vc'ao)
S00(22.3836 _ 22.360 %)
= 820 (0.6223200) = i1.1500 .
STUDENTS-HUB.com Uploaded By: anonymous



g [so0Y¥= Boo -~ _boo

U5°l'+'/§n 22.3830+20.360F

Exadt ansujer~e .13 qi‘ss

oI dall oY gl Aslu EBM
signi\:igan{; LS s pA) alas

dl‘g “:, S

2 =
550640588 4 ¢
Notke

P:: E‘iep

tg'-.s-rG.,g

P+ g = $+:§'+€P+eﬁ

P e~ S'*ep)(a-,ueg)

= PS+PGQ+§CP+ G‘P&S
=F3+€epg

* P= qR-’(lOG-f.?EXIOq
S=3.6xi0t+24x 07

STUDENTS-HUB.com
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Ch&pk’.r 2.

Section 2.2

CQ’]::O

Suppose  Jc € (a;b) such that fevy=o
€StHmate c ?P

Section2.7.
- We estimate C bgBt%QLHOY\ me-'H‘\c'd

- We assume. ?(.q)-f-(.b)<o: Fis continous

« C= 04k ‘ /\'
o -. l? x fb
» Find fcen
- |:F Feey < 0 = 'S Done.
- iF Pay . fey<o - r€ La,c] PP
- | > “
Else . ¢ Lc,bl "
Bisechion -
lek Cag,bo] = La,b] -
Co~— Qo+l
2. : o by
plnd QCC.a) 20 = bbo
'ﬁ \P(Co) =0 Done. | |
Cise i p p
ao). Fegpy <o then [
Qb7 .
else Ea'lbl:l '-'-‘-ECo,bb) verd __qul Co]
nth Steq

N+l sfep {?c(_h)
if [ len)=o Done

QE"T- ik op an) -fcen) <o then Lans  bna ] = Lan,
s€ Ean-n -\on-n] = [ cp, bn'_'l
Sl‘oP |'.P rcn.“..cnl 4“.;|0

ov )
Stop \J; lbn - an| 410-’0 | i
STtﬁfI:‘d%gSHUﬁg_c&r‘p” < ol Uploaded By: anonymou
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notess-

5|-Q|:

b2—0'2.=

bo - ap
2.

L tbr-qy) = L (bo- ao)

- bn—On-‘:_;)_r.‘ ( bo —qo)

SEh S -Sang-~$rg...gonshbn§ ~sb2g bl
- iy bls
Qo E‘-o Tl:n:)
O, by
Qs 1-Y]
- OI.-.—_ -
or Eaunb|] = Eqﬂ:bol
Ly = Qo+bo ,
27 W0t =2as —ap Cai by~
a = Les, bol
1>Qo L,Q;,ao PR =T, )
- biz=bo
. 0;‘ quba EQ' 1b ] EQOJbDj -
"‘C":q—f’%_b_q < botbe _ | )
2 ~ °° Caubila .
b1 < bg t ']‘EQ""—""J
ant .. |
bn &V‘

Th eorgj Bisecticn 4heprem - -

hssume +hat e cla,
such that fivy=g, iF £la) -fiby<o and [Cﬂ]

6] ond Hhat dhere exists 0 Mumber velos]

repvege,nts the

Sequence. of Midpoints §enerated by the b‘SGU'Oﬂ PYOLSS they,

lr Cn| G\ L Nz 01,2, o
9
ond
N o
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PY_DO'E;; _

—_ Y
Or\r‘u\bn

‘V-"C”|\<l-|’ch_an|~$f‘3_l__ o L {b-0) = | (b-~a)
2 3 g)n Qf)-ll
‘;m \r_u‘: O i
nas = rl\' 2l RT%UW= o
lim G = v "
N-we,
eXclmP_'\e"n—

i P * N ‘\ - -o
solle  XSINK = | b XSinx-!

QLH-— XX -t

Pon=-1 _ . .
P (2) = 0.81894% r —rT
CO-—Q%;:, |
Yoy = Sint -\ = 0.158929 .
L Lofedion
Toi b A= Y.‘ 'y

Cy— 22 =15
't

Cligy— Sinis-T .
= 0.4 96243

CrL= 1S — 1.25 .
>3 !

?U-z'ﬂ) =
. TS VIR T
C3= Ll F183¢ el W
C8=1132%12¢
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Error < \p

U'\_D_—i< Ln+DLna
(n+.)> (,n(b;a)

n = mt{ m(bé‘\q)]

N2
n-+1=16-7
=16
"0 example.
n= \M:-I: n 2 b37 - 1o .

e : - . - .. Lﬂl
—_ Bl&@_ POSI"’IO[’\ m+h0d

e p(o‘) . rtb) <O .
o F is Continous

Slope = gr‘_“g)-_o = ?(b] Q(q)
"€ -.g Q |

Po) (b-a) = (Fley- ?(m)(b -) (b,fep) )
b-c= fn) (b-a) A (o
Flo) - ta)

C= b- fb)(b-a)
th) —F(a)

fCtno(a}
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oection 9 i

i aed point '\ Heration

sjo  Solve P(x}-:o we Solve X:g(x) [Lohe,fe, \30{3-_)(_8(1)3

L €ixed point]
e to Find the roots of s We Find the Fixed point oF gu

_DEJD_': p is a Yixed pOoINt OFS 158 8((5')7—[5
I, gu\:i__

Fixed points 1, -y .
JP) = >
R SN S

2o Q)= ¥ :
B=X+1 . No Fixed paints ,
B QU= X all points are  ¥ixed ponts .

N

Def Fived poink ikecation:-

SHre with B, By, =9q(py) » N=0,4 2,3, .

P= Q®)
PR Aw)

A
]

Theorepm..

i the Frxed point itteration U ' ' X
" the Oga- Qon erges fo P, fhen P s 4he ¥rxed

STUDENTS-HUB.com Uploaded By: anonymous



Lao,bo = Lab]

Co= bo-F (bo) (bo-Qoii
kan\ -P(ao)

Vo)

iF ) =0 done..

else (f P(Co) -Q(O‘o)éo = Eanb;l‘:- [QD; Co:l
else Canb]l = Ctorbold

Cn = by - EUDh} (bn-an)
Eony - ton)

3 €Xamp|'e
Solve, Xoinx="! .
fay= xsinx-r -

Fory=-1 .
Ciay= oS’IS’SQHS’S :

Co= bo - EL‘DO) (bo-ag)
Flbe) - Plagy
= QRA- 0.BIZAUES (2-9) =1.6099 35017 .
0-®1859y g5 - (~1)
()= 10997 601% Sin(1.09GF6017)~ |
= -0:.0306061012
Laneid= [1.09935013,92] .
Ci= bi- thl)(bl-ch) = 9-0.8185
FUN)-?(QI)
= 1121940714
Pean= 0.009834y¢,

9485(q-1.04qq #5413)
0.818594385 -(--o-oaoolcﬂa)

. B
L 2b2l= 1. 09975013 , 1,133 “4o7y]

rl. R 1

chso Lw C2= 1. MYr6120

Cz= t. U415 71y |
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Proo?
(£ \im Pt 1t>f\\m P N \\m %(P“) =3¢ l'm )= S(P)

S”\(ﬁ. Pf\.n %(_Ph) szﬁs

eXGmE!eg_
S . .
e x2_2x-3=0 = [u)=p.
(X-3)(x+1)=0 .
X=3 .
X=-=].
X = \[ P =gcx)_
iF Po—q |
=3 = FRH)=Vu'=3.31662
P»;_ =BWR)= §3-662)= ag3325 = 310515
= 3.034 39 |
Py = 3 01FH o Note ¥t 3 is a {ixed point of

QU= “;)x% belaune AP2y=3

Ph—3

T L.
%" A di\t?r;a—gme_

2X ::XZ'—S

X= X*3 = a)
2 %

Po-;.‘-l

P\ = %Lq]—_é.‘%_
e, = %[6‘5)»_10.62.8.

Py = 194 0T -
WAYK R
XX-21= 3 = X=3_ = Qu.
X -2
P =
Bz guy= 2 =15,
Pr= -6
Py= -1-263I5 .
Pe, = -0.919 354
Pé= -1.0 9362
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M (fixed poind Theoverm T)
dssume Q€ clab] ;f gu) € Lauv] for all xelavl then g has o

VWxed point nTabl  Fuethermore 1+ rgonl <ts<y for ap x c€(a:b)
Then g has a Unigue Fixeol point .

PTOG(‘::

i+ Qial = ov 8(5):13 Done .

b not q@)>a and  q(b) <b
leb )= gud-x o e Contingus
\f\‘(a); Alay -3 >0
by = §lo) -P <0
13%3 bé’«lsﬂr\(‘} HcC QC Sh’(h 'H\O't. htc)-‘-’-@.

' L (CY-C=q¢
Mique ress @

SUP'PC‘S@ = PHPZ Sudn thad 8[[)5)_—91 E](P:J P
i [y = 7

Using: me | ,
d MeanVaive theprep,

EC. c ( on LP!J'%:) :
- D o 1 )
D Pa) sh that | Qi) gey ) 90,
——T)Z_—T‘-ﬁ_* ' =19 L)i<|
Pz -P .
=l 0 = P
b R S
. / - [(r
em:. .
ez (fixed poin Heradion 3y, A= X
O0sSume. Hat Covem ) | '
(ab) — gu) and gj(ﬂ ore .
~ P8 n ) e NS on g Ly,
the Star ted v (on’fa;;E) & Unigue = 'Clnced mf&/Uq(
. Vajye P IS h , ‘xecl point p
- ik Jw sy ¢ | °en in this nje, ang  thay
. o all X eca, ) then e FpT ;!QHL.
= C . - » ] oNlay ¢
. %%;ﬁ %'(Pn) Wil Con\arge. (atiracdive Vixed Pomg)
wl )“>;l or an")( € Carb) then the Yixed point ‘Heration d-;uggges
all e repulsive. ¥yxedd point ) #
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bicte - _

if » s given we Con replace the Okove jwo Conddions 138
l i? 13'LP)| <1 b "he YPI ik COhvargef )

2.i% @@V 1 - the Tpl  divarges

Convargente 1§ L)<t
-+ < ;tu)ég e <l

a< Fuo<

monctone
Lo ﬂ\ﬂ@&\é(’,_

-~ < 8'(x)<o

Q H‘E’f nak 'mg Con \"G‘rg&ﬂj@
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) >

[ ST

M
invastigate. the natore of the TFI and sShow your answer bﬂ eXamples
or

)= 1+ X - X2
. = -
Solution
X =9uw).
X= VX X2
g .
Xtoy
X = & [ Yixed points )
When x -5
Q') = -X
‘ 2.
lg @)] = o<l Convgrgance. Yixed poink . (gHrodhie Tixed soint)
10 Show +hak .

LEE %: \.6 .
©| =3 gU'e) = |q6 .
P = §1.G6)= 1996 .
. Phn—sn .
l? Po= 245.
('3\ = 8(2-‘5)
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06k X = -2
Yt 19'(-2)] = 2.>1 divage —» Y Pl divarge . (Repuisive Tixed

" oo wnt) |
PO".’- "’2 IOC_) .
- J2H/Y= 2.4 ---
- Q-2 = -2.2
Yy
Prn divargonce. .
P[‘(_‘g. “)C',-ﬁ | e hﬂ mean Ualye .
1o -2) =) 9r) -3 = |9 ‘c%ﬂ (po~p) <(Pa-»)
<\ ‘ —
—o Py 5 st Yo b Tem R RS
To o P-‘U‘“'P
VBn-pl= 190 -3 @I =101 B0 < i (e~ pagielh s P
<m Sl SA !
, < T a-P
— Ip.pl Iz E RN AL \P -
—» hm\Pn-\ =0 L | \g K e -0l
Tt )

f\—-sce

@

IR-Pl = 1a, ; '
-1 \3($)|1|>Q—Pr>lpo_p;.

>N

-
a.

IT s the Opper boond
YN |

Ly ops 1y
' P

[F - n
n#P' Sk IP’o—P] ‘ TSR AN 1\1"'8'@)
Crror. Upper bound Foreiron
A

b IP-pisiE IR -R

o ( excersise ).

€ xample
X3- X458 =o -
Lse Fixed point iHeration o Yind all the roots , Find K Ter ead
T
QKEMA\%A:%.
SRS Gr
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1 <
Cxas )“3
-213
X
< ¥
l§
~ 2
M= 1
& -
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pPisaJssien

CF) = 1y g XY

G2l
quPoint- 2:&"‘ ?‘V“J

2
X~ 3X%.3=0 oo
PO'-'-‘ Ehz-:l .
x7o zxtez
H
X =~ \3x243
4
P 9t = \f?: 1.5 65 oq
Pz_-_ \-4q358
B -1egalis - .-
Pu = l.Cl?.?_%‘E: e B{Hem{;mn L,_,JJ
Ps = 1.93%15] APt
Pom rVRAYYRE
(2.2.) "
5
< Fazfo -, -3 = 3 Pr= 3R}
Y VS,
5Pn-| X= 3
%
Juiz x- x5.3 X =3
S x4 X% 3=0
('éu)_—_- )(-?Uc) ' ch)zxﬁ_-Jr
£'o
gx\v
)= ag_ + 7
Sx4
STUDENTS'H@@?Q”% - 23 . Uploaded By: anonymous
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2.2,2-9 2 5,1 : '

i i< ]
(37 )=y . 2R 2.1 rp
S(3"s)%
=422 ' o,
> = "L % =0, methed g
PN
A4
2.2,
Sslve -
= tany in [y 57
din: sec2 !
X = bont >
- X
)= tor) %= kany = kan(x-7) = b (yyr
g _t %= kan (x_T) )
)= -l :
Hx2<' tan x—-’x‘.'n
e . K= bomxem
o= 4.5 :_, Pey.5 |
. Pl"-‘- ’W\ '(_LLS) o Pt:q_q%‘hl

= 1.352123 P = ‘;‘;‘ﬂ%;;z

STUDENTS-HUB.com Uploaded By: anonymous



Flea)= (L)°_ 3 Fon

< |0 N>t .

-3 i

\P-fal <i16” = [|-|;L| <162
n

-3
-1

|ﬁ|<|o

-3

1%
2l 0
th = S
K= g
Show that Prn di
arge ewen th Ii
3 oUg h n'?:ao(p"-P“") zq.
P—.: 1 + !
3+ L, L
- 3-’ L{-‘. "é_\ -
lir?\_F:nq)=l+-L+L+I , o
R - "‘%T = ilﬁ hatmeonic.
P Nz o SCEryes
P Uy i Lyl aL avege)
’ h AN | n -( I~ -L."E ‘--...‘_J__]-‘ 1
\_ n-=) - —ri
“\n‘mipn_ Fosd = tim
Nax n =0
Cn = an+bn
— Step .
Stop (€ v
MY € and cn-Cin- -
= cn-cino) S I)(l()c
Cln-1)
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Solve this eqy
3x% -0

Ciode =1
YTU)=06 ' 28 S0

'ELZ} = Y- e"?- >0
fiz) = 23-e® 54
Fi) « He-e¥ 20 -

3vodts .
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Newkon wmekhod

Py = Biry—o " *
Po~ R (P, "LP,_,\)
Po-fi= Ry
[ ') |
‘= Po- by \ e e—
{“U}‘o\ T
B P by
‘ {'w)
Pn-n = Pr\ - B&\_L
UGN
X< x_ h&
oy
\_’g‘},-ﬁﬂ Jewton Yixed point

Puncigiy — -
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|EhPl] = | e1=ea| 4 \__1*” c J (£ \em\<e
< 2€ | - la) o
~ -—2—1:1 + ];45 Mg = = Max H.onl

P NP
gen)

h2
= £
+M=5
h’= 3€
H

8 s.ootiuda14

ax *o‘“l cx)]
N=05.00l besth |

" tind best h Roye 2.

k2 o Y. ()
Floo =)y 0 (xah) g} ox-h)+ Yecabd J ' § o
—_— 30
20 (5) . i
Eil = -€2 481 _Be- |+!8-2+l’l._e'._(‘;l
12 h . Bo N
gleal sleal M °)
RXCANES ‘81\—%%\3‘\"* +h'M Mamax 1 € ool
2.1 ' 30 axLxgh
S BE — Upg lenl< &
o i "S5+l =g
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- QCX): COS)(

- M-=]
E = 0.5%l

h-= (H5¥O.5¥15c‘) = 0.032-...
4 1 -

OPtimaL h = o.0!
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_Section 6.2

Hf‘g—\l Order ce rivations

o O(h')
P fi-2fe 4D
h2 [:H‘.'=‘¢ (.X-H‘E.h) '
W\
2 Fenz by bl -t
. Qh’S
. 0 (hH)
\) T
Q‘-X) = AR PRTTAN ~3oip 4 16§-1 -‘::_2_.
W n.hl
2. My 2
3 ¥\\\ N N

a5 Bl ausvy z.:la,L»n ot

(4]

Yoz Som - ch)+h¥u)+ h’- Coo 4 B h ? ‘W@ A L

= Foemy= Yo ot cx\-» h* oo -

‘T\1+e-1: 2Q0+h ¥0_Q+h t cq

12
u)

Q;-I?.?o +§:-1 _ h'?-g ) =2 00
h? ‘2

L_/-\/_ /\_/_' .
Formvula }rancation
efror
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tuy
3 p2 o +\r\q b ey

where bo = QU)
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Rest h:

-‘——__L-

L cw +E (N

found -\rr‘onr:..

E'\‘b-f:a)h) = €, -2€0+€.1\ . hz‘éq)ct,)

h: TR

i? lenl<€, and M. = max | o)
8 3 £.9.Y
then

\Evor] ,9_6.-. rl'.__l‘_’&h?' = g(\\)

Lh)-__-_?i M =

- Exfm ple

P = cosx
" 0.8) using hzo.0l.

W |
0.8 & (05(0.81) - 2(¢on (0-7Q) ~
2 0.8) Cotzlqs):- Cos (o 4q> = -0.6966 %000 &

EXack= -c05(0.8) = -o. 6‘11061

*
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‘ d B o
0.0 | 09g9qq2 Vioy= ¢?
12099 126 Ne) 27
ot {0994135 V2] s
0.2} 6.99 2245 sy = PP
03] 0983 4 R0
Qo)=7?¢
0 (o.+)= Ao ~2d@1) 4+d(0.0)
(6%
= 6409205 - (0999135 )+0929499"
- 0.0l

Q(oz\=|/_ dcos) -2d(0-2) +d ()
A (o1)?
e FoRWard diffFerance. ormola's o? oLh?)

-DCX\‘ '3P0+H‘P| ?2_ .
2h
x" oy = 28 sl """‘Pz‘("i
- ha2 S
o Boc}t(,uay—d daneronCe Formula s of QChlJ

-?O(o) = 3?04*“’1?\ +(3-1
2ah .
S:“ CXo) = 220 -B Q-\ +“IC-2_ -2.3
- )

Qlu‘l) = 35}2 +40y +Eo
2h
a2 2f2-8bi4ufe -t
N<«
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EXOmPIe

PO(\: Cos X
h=o.0l
° Fo\r‘wqrd
Mg = -SCos(o '3) + 4 Co5(0.91) ~CoS (o‘?z)
9.(0 1)
« Backward
Deog) = BCoslo.2) -U o5(0.39) 4 CoSlo38)
2 (0. oY)
e Forward
Viory= 200500.9) - & Cos{o. 21)4‘—1 <o (o. 82.) ~¢os (6. ?5)
(6-01)% .
« Bactward L ,
Meo.0) = 2005 (0.8) - 5 (05 (0 q) +4 Cos(eR) - 5.0 79)
DL
+ Using 4he table R TP
__,,\ e -’bj.o\ L
Neo)= -3dw) +4don -dloay 6.0 l 0.989992
Forward it o5 2.f050- o - o] 0999135

+ Nlo\) = -5d(o\)+quom-dcosJ 0.2 _o.gqez.%ﬁ
Centrol 2tom Y

No-2)  central Plasi-t o3ad
Yorward
o 2(041)
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Qo) & 2.dl(o) -Sd(o-ll-r‘-!d(o.:_) -

(0.17%

cl(o0.3)

Q(O-I) = Cen-}raL
a(6.2) = Central

0.003) = 2d(0.3) -5d0:2)4ud (0.4) _dlo)
Coa) 2

. : P
derive. [ (x2) = 30, . qf’.‘+&_, | O Lh?)
2 h

Pi= Foo+ hPCxH QCXH hB.Pcc)

W

Faz Qm+2h?<x)+2h"f’cx) s_.h Py
3f2= 3Puiy ehtoa+ 6n2 P canh‘-"t ce)
URe ubex) +uhl+2h P G‘""%pmcq

3Pz uf) . Pay 4ahdloy

- o= Yoo = Yoy onflon 4 ne S}lu)q-ha?cl:q
La=toeam= tw 2htu)+2h ?on- h3P'”1 b
e e

-4, = -qpo‘-rf-ih.? Cx)ﬁ- 202 Pex) 4 '—Ihf#“'cq» | )

'qP'+Pz——3?o+2hPCkJ+O -‘-‘LhaxP CC)

3%o - HP-w#z TN h2 Pty =bex)

2h
W f\f
Fomolq Error
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L4
——  Newlon Cotles %rmulo'sz_

I 4rq PaZoidal. Rule. -

B < i
. S‘p : ‘ - . T %o X .
Cx)dx = .h_ . (a) ‘ ) .ﬂ", | I
9O F k) withemr @ ST
‘ - 12 2.1 )
| M |
2. Simpsion's L Rule.» ) Xe X,
Ya. -or o Xoo X Xg -
)
X’PUQGIX-'—'—%- (.?o-i-"*#f-i-?z.) UDIUV\ E-l"mv*--‘-h g )
Yo ' - ’ qo SRR
3. Sn'mpsion'a 3. Roles: (L REESUNITIR TN L
X3 5 Yo X Xo ¥ iy »
&Q-Ur)dk'-‘- 32.,(%1—3-?1-;3-\?2 +23)“ with -.en:or— "31" E(c)
Xo . g T 8o
EXam'ple. fL Sl

Estimate S(H.e sinX) dx Us\ns the. theee - ‘Toled:

]

. trapo Eoidall = .Q_ (Poa ) ""‘—‘*‘z (.-?Cd)-k*,gu)a_.: L (|+ _.1;2‘1’16'1{ _5_g.geo4q

2. SimpSon i .- = Xn -)fg xg.xo = 1
o Lo .2
Sﬂmdx_ B (For 4Pt fa) = L2 (?m +4 Qcm.) +¥cn)
=4 (1+4 c|.55=51)+o 12189 )= 1832128
. ] 2 +— = X¥Xn-Yo — Xo = 1=0 = L
3. simpson — % . 12 0o )(38 o=1:0 =L
3

SS:-LX) dx= 3h— (fo+ 20 +3%2+1q)
= §_C”_11 (Sioy+2 ?(.U3J+a¥(2ra.)+?w)
algd) ounls c.J_,_-,,

W40 :
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EXample 2

r \J tt)
x\ fon .
| ‘ 2o -\ SQ(I)dX:‘ .?.
]
2 22.5 by simpson /8 Role (because we have i poinks
3 l 26.6 g - . e .
u| 284, 'S'Vr'{-"\ dx= &l( Forrabcay+ sba) +hew)

or .ba \-rqp‘amdaL
S ?u)d:w- 4 (Yo Pcu))

EXample
Derive h’qp‘amdch crrov» or Rote_ “

we Use. Ry and S\}ondx.w. gP\Ut\dac. _.

"S Uu"%o + X-*o gy)@x . X=Xothk dx=hd€"‘

, L s Yo ich

S (.\Lt“lgo + h_k.cé )\'th = -Yoh S(l:—\)d’c +hys S"‘“‘

;= %eh & h_%;_ h-lgo-i'gﬂ

)
{ ]
Evcors! SE\Lx) = S(’E.'.‘i")—‘g-") t ) dx .
o v 21 C
(2) . ) hik-n Rdt
Sh.(’c)h(.lc-') Lc.s.x hdb = L ,&h:_.‘ C
tZ) ; . |
Pc:. Su-} l:)d{: = -_h_tﬁl I
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Dby
The degre= of precision or Qccurncy oF @ quadmlture Formula 1S
the largest positive Integer i S such that  the. Yormola 's

exact ¥er x'%, Igco,n2, .

E Xample s
Find +hc. degree. ot acc_uraad of Simpsons melrhoc\ -

I 2

Yy (Por ubis b2) I
iExacA—, @.

Foo Formola
| 2 .
%= é.(?coy #luba)) | og dx = . ©
_l:;(l-l- HO) +1) =2 Lo o
: \ J.(o.mm-:-z)—‘ | ‘S" dx = X 1'-
X'z X 3 D=2 | Sxdx= ?_lb.-z 0
. TR S
2 Q = X - =8
. L (o+ve)+u) 2 OS dx 3! g o
o 2 q'l. —
%> JL(O-I- 4O +8)=4 stdx._;_x_ led| o -
3 o q
X L{otdWtie)=2e I "\ xdx- x° |.32
3 S § ' G-L = T-2#0

cpeﬁrce_ ot accuraad ofF Sl'MpSon's 15 3

I\JO{-e"

deﬁre& ot Qceurarcy of trupzeidal iS 1
degree. of accuracy of Simpson J. IS. 3
degree of accuraaq OF  SimPsn yg is 3
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_TF) eo r&g o_

R
8) - , K is dhe degree oF Qccuraey
EXQmQ)g
Yor Simpsons’ _'|3_ ‘methed
()
Error= 1t { (g)
Par= xM W o
P o= 4x® Ervor ‘,_‘\;!2 (&) ..
0¥ Cyym 12X 22.-20 = k(ay)
m(.k]-.-. 4y qe-lo0 - = 245
éu) (s = a4 qu o 16 ‘ L .",’ .
T = '4{@4 T

- if ﬁCx) (x -¥o)"!

& P o) dx
la
Error = x%gacb_ - ?orpnu - "
Exaet = § Fondx= SG"X") Tdx= -l Py
Xp ' 5
&)
Errer- -1 "
Qo
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T

~6\

B (xy) - lim P Cern,y) - ¥ oy

1
'ck fX:a)-: 'EEX*H’_&J "'?CX-‘"\',‘S)' ; e
p S ah
g Youdom - Boxogny - 0
ah
62 )= Rapy AR
o h ‘ -"x-y}'“&f“.““;*h
{ (x-b) =%, ST
* n
1 ' . .
? (X)= (t'u\) 1='_r (X-\-h]z,) - e (x _hh_)
- ;_';ta -tro~-i.lt
h h
\ o h
Y(.x)— }_""2?0‘-&?4
hZ
! W
Fo(te) (V')
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42 Composite Rues

1. ComPo%\'EE_ +YQP0301dGL QU!Q. o
“ . " o

X?u)d!—_g?cx)dx + S c“‘)dx,*«u“ e g ch)a!x : ‘l“
Xo Xo X, o " Xy

= bg%(?o—l-pl) + L\% (?\‘_‘.QL)_* can hﬂ- (Cn. +¥n“. "} X2
hie =h "‘
..._h_ (?o _EQ.?|-1- 22?_ * v o Q-Yri-l "'I‘\n)

_h_ i—»(yﬂ- |+r‘€) -—T(e h]
| \1'.51 o

ol 1o (5(3) -.—.é?-(?(o)-;-zg?u)-ilﬂ?ﬁﬂ—fQca))

cam

o D (8) = & (Y +L Y+ fey)
1> a"'(h’-l)+?(5.))‘
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* Error For Composit  rapo 3eidal .

‘2) l?.] . [1) T
2
ETTOI":: -h Q(@ --h ?CC;_)_*-‘-._ ..M ¥CCn§
12
12
3 (2] t2) . LD) c
= "-b‘-i FCCI) - ¥ CCZ) - ser - t CCm)
(2 __
= - h5 C nQCc)) . e b:-q, .
h t2) ‘ S
= --"'5'_ (b#- t(q). )
(2)
LY . .

o EXAMPle
Find the number m gkt Step size h So Yk \ET(?Jh)]rs G b
of the apprmﬁ ien S_Q_&_ 'T (Q;\ﬂ '

Lohe,rc, m S -‘rhe numb&ﬂ of -Hapo3mda(- CC‘““PG"S‘Ee
"= FL '

S

\ET (c)h)\ < 6*.06‘ .

o () DI a
| _,,(b‘-q) Y ) (%) <5w5c‘ |

- - — -
S;L'x)_ -lJE = ¥
Q(.Z): -,_'_,

¥
u

P e 2

2 s o one
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VA4S ¥10 9
YU = 22F% 22

580,26 %25
nz\22em¥as | angai3h

QQ 921 .l )

2. _Com.po‘:}nf ’re ‘S\Mpso__n's 4 Rule.

Y“‘x'lm Y2, Xy ' X6 _
S ?mdx=&¥mdx-+g Qu\dx +§ Foxdx
B Y3 Yoo B {7 A |
m ¥ | — t
4 un -.‘-S Qu‘ dx . Xo X, Y'z' ys ' Xq' } Yz‘!g- xm.]xYﬂ
2L
Xam -2 W= 2m
— - M= -
_%L (?o&bqu*?z) -*hl (G2 ‘-1231— qu,‘. S 4 hn. -t

hieh

...-_b. (T‘O-l- qg\.}?l.;.ﬁq_.{- ‘-'lQ3-+ Q-ELI-F e ‘2%,1'“" ?zmjﬁz-']c"m)
=1 (40 Fax) = O (bn)

7 A

P E'erY‘ FOT" Com Qﬁ]k SXMPSOY\
{4) ™) tu]

Egh) =W bed _WP(e ,,,_\-_.?Ccm)' |

90 S
Q) o w o
)
= ~B2 (FCe) 4 Py 4o 2 R ()
5 )
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(
— -ha u)

% \? Cc:)

= - (b-a)hq E Cc.\
1%740]

N Ch'

EXAMPlo

Find ihe nomber pn and Step size h thak 1Es (Bml s 615
of, +her‘ ‘qu coX; mation ‘—}S .d)%‘.'-:. StPin). |

IES C\?ah)Js 6* lo q'"
H lq)

\b a (52)¢ cq\ L GHI5
180

5 (2-) 015 <ot
180

Y d '
m7df6*5 #* 015 -
Q%% 12025% 1O

=112.9

STUDENTS-HUB.com q. )

sk
>

- 4

t
LI

?(X': ' ‘—-’i-'
b _\).; - Y
L -}
¥m~ . X2
‘,’ Lx)— 2
w §oX3
S; ) = 'G
L) Y4
¥ o= 24
X S
. fhax W on’i—?-q\
z«xs‘-} ¥° Ix-
- ,_H,-.'O—'}
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45 Gauss -legdendre Formolgs

2 points Yormoula S

qYFmdx: Wi §ony + Wk ter)
LD lsl Lu odelse g b

- we Gssome degr;e. of presedon 3

Em—o — S dx = 2 —» Formula = W10 )4402U)  —p W1 4W2= 2,

l

2. Ex)=o _, Sde 0 —» Fofmulq- Wi X\ +w1¥1 —vw""“w"’-"uo

3. E Cx‘?-) =0 3‘x'—dx= 213—s formula= W n + WYy —p WIX: .uozx; Y

! E LxBJ E Sx’dx.= 0 —»p Yarmulau win® -+ w?_?t" —p WX -tu:zx,‘_'-s..o
E"UC*" Spm dx

Farypmq-_ wWifoa)+ wa fug)
. BEXact = Formulg S
t:‘.:_\J_,\_‘_“ d"" -
; W i w2y
Wiy =.-Wy ya

X2 g

a“'ﬁ’l‘ iz Xa oviXa= -xlk

| L
Wi+ W2 (%) = o - 5 Tondx = U—_@uc vg)

1
Xi(W-Wal=-» = G2 C¥)
Q- LU?.:.Q Gauvuss -\strﬂ.
Lml = WL 2. points Yormola

I&_J[ W=1
\(.4\’;} + 1)t = %

Q.X\ -.-.%
Y -.-..!-
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Example

E stimate. _S‘-Jzz dx U%ina L) f”/
! AT o
b TCP»1)= [?L-l)-t—\’-m) |3333 t’x\ (% 25t
, T —(Ar
2. S(8,. J_ (Fentalorlr) = oy oo 2(da D N
3. G21P)= gc-__ £V - L)
VE)+? ('_I/—S'J S M R ETS S >
= 1.0909; - Fobmhe = 'j:%)ﬁ‘%
R L ogyeeA e T
Exact- el.09 561 ¢ | eadl - et (2
(u) - ,
Pebrer e Gaeflg Ty U0
R ) R3s - - '
Efror- h:f CC.)
Pory = xH

- Gauss legendre B points formula Should have, % dcﬂ% of:
*Occu.mcd__ .

Thex deewt Boade w2 Piry wabu)esd -

Ga ()= %?("Vé)ﬂ- %F[o)»‘f*% HE) |

(6)
Efmf‘: t

159350

-

o Gauss - legerdre Y—;\rrﬁulo%
. Gadss ’Iés_é_ndfe_' P'L:coo"'p;’cds Formolq
(w)
Ga(F)= ‘;(." -—-—— ith ermr = L

has 3 -dear‘ee of ac,uraca
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- Gauss lagcf\de,r\ thee oY Formulg

Galx) = t( r)-t- Q(o)-+5. g’(\)'_') t;)l’ch efror_ 1 - é

(
has & - deﬂf&'- 0\: aa'umcﬂ l??%
Gnl(F)= Wy Ponyrwz Lo s + WAT(HR)
has 2n - desree. of Qmm;‘(‘j" |
(,IG) t3 S RN -
- Gg (F) — eror= { ey 2 (gl] ) \Ier:j_ accurate Yormuolqg
(161,)% 13 S

- Thegrem
+he weigh-}s in [-,1] bte Aapely e Tormula on La.b] we Use

the +ransYormation.

4b 4 i@ X 1 Lol — [ab] -

Xhadt— b—‘-l 5_ wm?(-—'ﬂi—} b_qx)
K= g

B al - R R PR [CT A

Q
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EXAMp|E

S
Use Gz (F) ko estimate T dt

P02 A& e aig)) o gt (seam) +g R onalE)]

= L.go 294

e Gavsg leaend e Yormoula are \Brc:j accurate .
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Chapler g

Nomerfcal Solotion 0§ 1*torder. ODEX .

i

I'st order ODE
- 9= B (ke Ym)
%‘-EO]‘-%O
' 8(0):\ ‘

- b“d —yS’\n\::_j - Cost

3(\:) 5‘.50-\‘}'\) - e e L
. sglko) —\'h(é (Eo)-eh?- ‘d“Cc.) L o

— Ylki) gu:o).,nhg L{;o) wu\ exror - :"‘ g“(;c,) .
do, 4 ‘n?oco.ga) - (seckion. 0(1\

o)+ 1 O
Jlhn) 4 (ko) :Ju:o)Hg_‘é ceo)-m% % cc) f ‘(,‘Sedrion a.4)

-

A2 Eolev m::_’rh-ocg'

Consider d'= {(¢,y)

Hf-ho\ go P
we will approximate +he Solu’&non Usmg sek o? points (i Yrc)
Where,

~r :

N /\_N
Estimate  eglimation
at ki

-we Wil Use N sobinteruales of Caibl
h.; %\9 | ‘{:\1:,: q-l‘ hl‘i

‘tr.\, o
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-Using taylor expansion of Ylk) at to, RIS
Ylb = Y (k) = Yleo)+ hy el 4105 (% O
—> ‘él = Yo +h¢ {ko, Yo) LUlhh S'}ep error <

‘d“ (e
Notice that Y % Yik)

31=g|4’h¥(&,1k‘_j‘) //,;;_‘,_- . ' -. ' ‘
33:’%2*“2(&1‘32\ M o )

te”
. fod

e Aty = e’jn + h $ (’Cmﬂn) EUler- W\G'}hod | Sl'e,P ‘error\-__b'} S“‘CCJ
EXAMPlE e 2

Estimate the <Sootion ot ‘é‘-.: S-_—i ; ‘2’10)11': on E-O)"Sj: S
51 = 50 + h? (koa‘ﬂo‘)

<141 §lo,) = 14 (~0.8)=05

d2 = i+ nb (kY
"05*"2(':06]

= 051 1;%2 =575
a = Yo RO (b2l
054 1 §(2,070) = 06.3% 4 2o L 1375
. 2
Toral ervor= E (Y, h)

= % cc;“):_) h’l’—\- 8 '(C’L) - 1 "i' CC!!)_h_

—
—
r==4

o
ol

;z = (g cm -*‘d“ (C2) 4 v a yY" ccm)
"t
& (ny® Cc,))

—
—

= Kt \ Sy
E ) =gy oy

E (4tmnyccchy. Lch = L EQdh) G’L——'I[le gy
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9.4

—Eﬁ lor Method

Derive a formgq o} total erropn O(hz) Eo SoIVe,.

“dl= &-;2‘3_ on Eo,a:[

Jo=1, h=

B = o+ WPt o) + B2 0%

9 kos y hy' (ko) 80)
1} o4 o) + T ogh
% 4 (Eb) + % 8‘“((.)
8} /\_/
Er‘roy-
di = Yoq h? [l:o,gq] 4 thJ |
St : N
&P e'rr‘or‘— ké Y \CC)
3'&, = i+ h?(‘(:n Ye ]+b,:f 1 ( b[)
Total evror- ECHLM \rﬂ — ch \é (q Uo q)h‘l i
—— x4,
G
. So\\u‘ng the exampleﬁ".
1= Yorhfltedo) 412 gy,
= 0+ ¥ () 4 L 8" (o)
= 1 -
Ty + 4 ( 1-(o- 0) CHOES -1
= T - 05+ 026 +1/ $" ()= 'l '
8= 0.87g ~z-
32.— \él't' hf(k, :J-hm'g“(l-,‘) :%'(&"3
= Hl-thr({-,g,)_‘_ h2 N

= q. 8?5-+h¥(l,o 81:) %EG-CI’ ox19))
TN |
= 081 au0625 | 2 T2 L& S)

=+ 0. 9
STUDERT ${B4gcom 15 ore3is
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3= Floyw)
dlkod=y,

o Use taylor Methed of ordor 4 4o estimate 4pe solttion
°F §'= £4 |, yor=t on [0,3] , h=1

Bler)= Yite)s hyf ko) +h2 8 Uzol-rh? Y o) -+ h 3“‘(&) +h6 Y Cc.)

S’repexro\r

di
W
- botal error= E (9 o)) = chY

_ )
Y1 =Yy o \'1‘4'({:):)-\-1'\5 g' €39 +-}3T; ‘6\“&11:) "“%2! J ](hlt)
3= Yo MY+ b2 ()42 g +hd (ko)

y'tey= £-9 ;Y e)= Dil ==L (Ja=1)

2 2
1)
4= L0-9)= ) U-(\:_;‘:DJ = 1 _ &Y
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