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el Ol o8 a1 L Gl e ks Cins o Jle. S
e b S e s f(3)=E o gl il Sl s L ks lel des i 1 2-4 e

=2 Ly X=l  Jde ks gl Gl desas S (%) =1
X

L opl b ol MO =D R S Sy &) =(-1)°2x7°, &) =-x7, f(x)=x"' 0

g v
Pn=§ O

(- D =@ D (x- DF sl cesle oo N ey ) dhes
k=0

T . . 1 . e
S pob s sl ok s3ms plie SB a5 P3) i L AL el ST s

ced sl s dsder 53 1 palie st (2 LT Ol s
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N 0 1 2 3 4 5 6 7
P.(3) 1 -1 3 =5 11 21 43 -85

5540 el (Lu“ S Lowad u-f}:) o)l sk slg! dasds S (..:.sLi L G Jodr 4 a5 L

L osks e s alardtir 1 eslinad S cpl logas o Wil ol S aze Xg a3 badb g i 5 eslina
Vsare Slsbos dolin sl ol X &0 S35 blE 53 ol 8 4 5l S o5 A Lo 63,150 4 250
C sl il DU 1 Sl Lols oS 558 eslind _olgdy,y 5148 Cl g
P(X) 8L b aies il anils 1) £ X <x <..<x, <x, £5 plaw abii (nH]) 31 IS I
Phle B b3 pLisss Ll il s s e

() px)=f(x) ,i=0()n (4.4)

() p(x)= 1(x;) (4.5)
pP(x)=fPx), k=0,,.m , i=0()n

Wb m=1 5 S 1 (4.5) bod el 5 dade 4 1 518N Cliass ¢l dex ki (44) Lo
won3 3 e | (4.5) aaly 53 VL Cole Slinte wmilr 5 wls Ly 0wa a0 Oligys gl des iz
5 s slg! dexdix 5l ewens aS(Osculating Polynomial) b Olisys sl gl aextix
ool el cnd el 51 SY lel des s

G5 FIAY sl s, 2-4

e s (NH]) & S 0 55 e 5 3L wsy [aD] oL f(X) ob oS o 2
Ll (X)) mb pslis oS o 55 w8 o s L [ab] oslos afx <x <x..<x,, <x,£b
Pl dhaamdar lsds s e bl o slae G5

p,(N=a,+ax+ax +.+ax" (4.5)
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25050 P(X) ) iy Jl bled (o Gdo p(X) = £(x)  7=0()1 plisys Lyl o 53 oS s

Dasl asl b Gsesdly Olee is STl

1 x X . . . x
I x x X"
U Xys X5 X,) = | to
1 x, x’ x,"
Lox o ox %' LS o
1 )(l )(12 Xlu
Xy s Xi5een X,y 15 X) = to
Xn—l X211-l Xﬂu-l
1 x x° x"

Dl il 5> ol Sl eslizal |
WXy Ko Xy 15 X) = (X )(X- %) (X- X, ) A

1 x x° . . . x
X X X!
A=
1 X1 X2”'1 ‘Xj:-ll
n-1
X5 XKoeens X,) = WX, X X, ) P (X, - X)) ol
=0
WX, X X,) = P (%- X)) 0 Deols S eslinal 22850 o) sy il
1, /=0
>
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Sl il 5 ga5ily Ol 55 45 sls OLES byl B ¢ s [5me b X 85 O Sl oo Cillses 38 o
503 3y P(X) Lime 3os] ks 1 A,y Ol oo obisss il i 5l eslizad L (4.5) el s e
5285 plate abis (NH]) (ol oS S o (55 ol 5k s P(X) oS oS b 2l L3 50 J-

el s s 4G sk L3l 3 g 50 Q(X) 5 P(X) ol o) e i

p(x)= 1(x) , i=0(Dn
q(x) = f(x) , 1=0(Hn  (4.6)

LS o s sl e L Ll e Gl
A =p(xn- qx) (4.7)

s gl et 5 Q(X) WKT il o Do oSl la gl e q(x) 5 p(x) 05
Ll e B (4.6) Lyl 5 s 5 sl en Slas

Ax=p(x)- q(x) , i=0(n  (4.8)
QEX) « (4.8) ol o a5 L 10 il o S1im 0 s 46 ol 51 o i o0 Q(X) ol
5wl a5l Sl gl der der S Q(X) &S w13 o o Lol sl XX, X 4o (n+1) Iyl
e S o S e a1 (LSS 3l b Bl U i D) g ) AL a2 T lols el
Ax°0 LS S e T 5 AL
c el Sligss sle gl ez 03 3 i e Slaer s 3L e P(X)ZQ(X) cnl o 2L
b Lol sl ogline p b 53 Sl S il oo oy sl Gr b g3 a8 Olsus (o) aher il s
el Jli L s by 318N (o) aber i Cligss gl gl ez ¢ IS5 Bl 51 daes Soden
Ceel o W Gda lgrand 534St L plie edal sl

;‘;V ‘;"g bj)b 3—4
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abols cpl 53 zms aais (NH]) 4 (S 55 rizman 5 LEL sy [3,0] dols 3 f(X) b oS o 25
3£X0<X1<X2...<Xn_l<xu£biM@L&J\tﬁw@bjléﬁjaﬁ)'c;)ﬂ
copl Mg ) dexrdr Bl sdoss b LSl e oeslee b pl s f(x) b sl
LS G 3 el s oS nes P(M) =8, +a, X+, X+ +a X

px)= (x) , 1=0(D)n
S e s 1 01 et Il S ST sl

: VJ"J‘J [XO,X]] Wu‘)b 9 Lloa C,JU ﬂ}l.iﬂ ao,a1: L.SB ‘;EL.{ ‘:)‘9)5

P(x)=a,+a,x (4.9)
P(x,) = f(x)=a,+a,x (4.10)
P(x)= f(x)=a,+a,x (4.11)

p(x) 1 x

Ax) 1 % [=0P (was o oo Jsl o J )

flx) 1 Xx

POX - X%)- (%)% - 0+ fx)(%-0=0

EXx-

P(X)=§

0 ex- 0
A if(xo)+§X N IAx)
X g X-X%g

L(="""" & L(x="
XX XX

P(x) = L,(x) (%) + L (0 1(x)

e o3 Gl gl 518N bl S e

Li(x)=1 & Li(x)=00 Lixy=tb s 15T
L(x)=1 & L(x)=0}, 10, it
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w",aL;\MJ;aalgwﬁgjskw&ujtswn&ﬁé\wx%&iygamjaoj;s\
:ﬁ‘m&bﬁﬁp(x)é\wkﬁ(x)@u;ﬂ\gﬁkmﬁjw\f(x)yyétﬁ

fx)=p(x) , 1=0,,...n

L(%) = Clx- %)(x- %)e(x- %)X Xy)er(X- X,)

= Cl P (x- Xj)
J=0
Y,

1

1=0,,....,n
(%= )X = %) (X - X)X = Xy)o(X - X,)

i s

(x- %)(x- x).(x- X )(x- x)-(x- x,)  _ A (x- X))
(%= %)% - X)) (X - %)% - %) (X7 X)) =0 (X - X))

_] 7

L(9=

(x;- x;)

, dizes L(x)= p(X X)=1 Dol s 318N bl S5l
PO=& LK) L«»Péfiﬁ

JHi
P02 S plab slas4-4
L olST b X=X L X=X SIS sl o

E(£,x)= f(x)- p(x=0
E(£,)=0

rt.s‘;ag_d.ijxjw.\;;bg(t)cu&uxw‘d\fg x1 X, 9 X1 3 x1 [a,b] ;\L«\

(£- x)(2- x)

&= f0- p(-[A(x- p(x)]
(x- x)(x- x)

(4.12)
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o ot b s 5U53(4.12) ety 5lcd (52X, t5X0 ,t5X) L3 g(H)=0 oS ol s Ol 5 o Sl @

LS
g% = 1%0- p&n)-[ £(x)- p(x)]:'wl}
7 (x- x)(x- Xl){\;
i ) i
1) = A-TAx - 2
£80)= 180 [ A9~ pINf - o

Lib el giie (XoX1) L3 s aesm [XoXi] Aol s g(t) ST Js aad 5loeslawd L
Sooshy Cl agse (X0 X1) ahol 55 Z) b w0 Pl e 2(0) = 2(x) = 8(x) =0 Sl

£4z)=0
2

0= 1%z)- (f(x)- P(X))m

DS e e VL el Jl

f(x)-p(x)=;(x-xo)(x-)q)fdtz) & min(x,x, %<z <max(x, %, )

S 53 S

M, :max‘f«()()‘
x, £ x£ x,

("'i)b")‘"’“b

B(£]= 0 5)(xe %) 82)

1
E(£.0]€ Jmax(x- )0 )M,

x, £ x£ x,

+ X .
L Sl ey S X=(X021) abads s ‘(X- X))(x- Xl)‘ ol ol bl
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1 jeex- x, Geey, - X ¢
£— c LI M.
23 2 gé 2 ?
1
£ (i)' M, (4.13)
[]2
\El(f,x)\E?Mz Dl doll gsluze X S
P (x- x)
E(f,x)="2— f"Y(z), min {x, X,..., X, X} <Z <max {x,, X,,..., X,, X}
(n+1)!
En(f;X)‘EmaX P (X- )(1) 'Mn+l
=0
X £ x£ x,
M., :max‘ﬂ””)(x) , X {x,x,.., X}
. v.g_)\b dl;—
x- x| £|x,- % ,i=0(D)1
(1)
‘E(fx)@u (4.14)
" (n+1)! ™ ‘

&G sin(0.2)=0.19867 5 sin(0.1)=0.09983 4ol 5l eslizul Ly 51,8Y Jse 3 5l eslizal L1 3-4 Jlie

L sl g ol
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(= L% %)+ L(X) 1(x)

x- X

p(x) =

1 1

_ x-02 x-0

)+ f(x)
X

= * (0.09983) +
0.1- 0.2 0.2

p(0.14) =0.139366

A
0.19867
- 0.1( )

&l [x,x]

|E, (£, ) 5;(0.2- 0.1)°.| 1k x)

£;(0.1)2 " 1=0.0025

: r‘gb J’ G‘J
|E (£, x)|£ ;(x- 0.1)(x- 0.2)|.[sin%z )|
5;0.14- 0.1/0.14- 0.2 1=
= ;(0.0024) =0.0012

Pl b Oligys gl der i S s sle esls gl 0 4-4 Jle

()

X 1125
fix)|2[3]12]147
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P9=8 L0 Ay =T WO B X)

0 (% - )% - %)X - X)
MR ICSE. YiC . VR S Gk, Y Cum DIC . Vo
(x - %)(x - %)(x - x) (X - %)% - x)(x - x)

(x- %)(x- %)(x- %)
(% - )% - )% - %)
o) =2 (x- D(x- 2)(x-95) Ly (x- 0)(x- D(x-9) +12(X- 0)(x- D(x-95) +
“(0-1)(0- 2)(0- 5) 1-00ad-2)1-5) 2-02-D2-595)
147X O(x- Dx- 2)
(5-0)5-D(G-2)
X=X +x - x+2

(%)

v.:.:‘jj dﬁnﬁJLip a st\ O P e uJ.L’:JJJJ }"ng dj.ﬁj.% Lv R LSL“ oala )\ b Sln(X) 5—4 dl:.o

C ol (0.57107") 51 a8 03,5 s (sl &5 s 5 (ytolas

x, =1
x =09
x, =0.8
x =1- (0.1 n)
(n+1)
Er=B B .
(f,x)= ) ‘1“ (Z)‘ , min {x,, X,,..., X,, X} <Z <max {x,, X ,..., X,, X}
n+l
E(£,9|E XEI;:‘;)' | A @)|£0.5 107
i: a;;:l(sin A) =|sin el sk s S

A(x) =sin(x) i o )
: ([sin x) = |cos A el A3k zs5m S

f ax™
[1- (0.1 my- 1™ .
E,(£,x)|£ £0.5° 10
(n+1)!
0.1 )™

£05°10*pP n=7

(n+1)!
Slde et LU 0505 Sl eslitad L. s e X1 0 X0=1  f(X)=In (14x) =L 6-4 Jk.
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AX=In (+% , AD=In 2=0.301030 , Al.l)=In (2.1)=0.322219

X- X X-
P(x)= 2 flx) + 2 fix)
X~ X X - X
x-1.1, x-1,
= 0.301030+ 0.322219
1.0-1.1 1.1-1

p,(1.04) =0.304506

E(f,x>=21,<x- %)(x- x) F]O); x, < c<x

CAAL e XS (X FX)/2 akd s (X0 x)(X- X)) e Se

BCAR|E S max [(x- 5)(x- x)] max| 7%

1£ xE1.1 1£ xE1.1
ﬂ(x)—_il

(1+x°

I 1] 1001 1
E(£, % £—(x - x,)* max——{==(0.1) " —=——=
B E (- %) aro7 80D 173 Ta00

eV [0,1] dols 55, fin=>1+x"° b olie dpdr sl gl 51, (h) oS lis e 1 7-4 Jle
Pl (571077 L olisss glat VU A &S ole ik cd

2
B(rET M

' M =max | % x) = max [30(1+ x)*| =480
0<x£l 0f£ x£1

ol cwsbe hlais o ris

2
El(f,x)EJ;’ 430£5710°°
6047 £0.00005P 4> 0.00091

s PB)Z27 5 p(4)=64 sl dole 1 208 b 2 4z ol P(X) 2,k paie g alaxr i 1 8-4 e

Dasle 1 (X=15) s mb Jlaie (s 5 518N e b 5l eslinad L a2l p(1)=1
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(0 D(x-3) 1y, o DO ) (0 D03 6y g0 1oxe12
(1-4)1-3) ~ (B-D3-4) (4- 1)(4-3)

R(9=
p,(1.5)=15

O g ok M Mol b-4
U ol 5 sl oWl golanal 5 il plete dais (n+1) « Xe<X1<X3 ...<Xu.1<Xp =S 2

S 33 s ek el S e o geo cplos fo,fr T Sl e B LS sl a f(Xx)

fk%ﬂ]zw » 1=0()a- 1 ol caisle ol 4 e o dd s Lol
7+1 7
1%, X0, %5] = f[X"”’)Z”]: :[X"”"*‘] FZ0)A- 20 053 4 e ok s LG
+2 7

—_ f[)(l"*l > )(l'+2 20 )(H'Il] - f[)(l’ /Yl'+l 20 )(l'+n- 1] g
= ,1=0

Xy~ X

+n

f[Xi’ Kt oees Xivp

:f\n‘\.;).ao.)\...fsrm.h” "“L}«bu_?j
Pl 300 (6 el o Joli sl 3 L Xj 51 ol 65 iyl oS o5l el oS ol 0

fx)- f flx)- fix
] (X;-XO(XO): (2_X<X):M%]

Ll o s e e Jol8 Ol gs sl e ki s 4 J-
P38 0 e J2 S Ol ge b 6-4
s fo B, o X0, X0, Xy sl g slezel bla g1« £(X) iU slie oS e 55
LS Bdo s 00 S e (X)) o8 1 Pal(X) ¢l (gl ez iy Gl a5 L
F(x)=f(x;) 1=0(1)n (4.15)
P(0=a, +(x- x)a +(x- x)(x- x)a, +..+(x- x)..(x- x,,)a, (4.16)

if x=x P P(0=a,= f(x)
P fx)=(x- %) +(x- %)(x- X)a, +ot(x- %)= X, )2, (417)
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DOl ol S e B XKy 153 )y 8 b ST L

LA AR 2y wyay ot (0 1) (3 X, ),

X- X
. 1)° 1 1 1)~ £ —
ir X=X b w:glzw_ f[XOEXI] (418)
S ek s oS o S e w0 S
a, = f(x,)
a = fx,x]= f(x)- f(x)
X - X
a, = flx, %, %] = Tx,x%]- fx,x%]_ 4 + f + f
X - X (%- x)(x%- %) (x-x5)(x5- %) (x-x5)(x5-x)
ay= 5] = 8 ) (4.19)
P G- x)

25 Doy b edd s J5lE Oliass sl aher iz (4.16) s (4.19) el Sl eslial b cpl by

RS (,.:.as\jﬁ-
P (x) = f(x)+(x- x) X, x]+(x- x)(x- x) ]x,x,%]+..
+(x- %) X)) (x- X)) X%, X, X, X, (4.20)

B(Y= Ax)+ A M5 10 )6 %) 5) L

GO P W aJ)jTon;u osls bly 6‘]: °MMwaﬁ) J)J.;.-)J

X f(X) J)\A.:SJ.A@JJ:V.:M.EJJ.’ELE f})@f.@.@ P pr &
X f - £ X, X, ]- , X
e fx,x]=—"—> a3, 5) = 2) M, ]
x| fi X=X XX
fL-f
f[XaX]:#
o £ PRI T x 1x,x, %, %]

81



f[XUXz’X3] -

_ 1x,x]- 1x,x]

X=X

A0)=1, A)=3,

F3)=55 1 oS5k dole | 1E2 am s Cligys ol alam i © 9-4 Jlo

u‘m“nsbswml“-):ﬁ OMM“ ”J..;Ldu,»)))\

J‘M)L&@MM&WJ}J}J’

XX [ sl o | oz o0 o
0 1 3-1= 26-2:8
1| 3 1-0 3-0
355 | 55-3_,

3-1

po(0 = 0]+ (x- 0) 011+ (x- 0)(x- 1) 70,13]
Ppy() =1+2x+8x(x- 1) =8 - 6x+1

Slel dham i 1 ple il b oo a2 otz ian Ll 08 o 518V (25, L1, G5 Jls S

(%)= (x

_(x
K="

-D(x-3)_1
(0-1)(0- 3)

LD -2

(x- D(x

_3)

x- 3)

]Z(X):M:E(X)(X_ 1)

(7-0)3-1D

.M‘gm)ou&iw&g%w&g& ol

AL g

P(x)= (x- 1)3("' 3 (1y- X(Xz' 3) (3)+éx(x- 1)(55) =8% - 6x+1
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b f(1.5) ¢ D P e emmﬁyw&,)jt oslaal b s Jods sla osls sl :10-4 J

X 1 1.3 1.6 1.9 2.2
0.7651977 | 0.6200860 | 0.4554022 | 0.2818186 | 0.1103623
mﬁb&d&ﬁboﬁwgﬁawdjb\&‘ J’
X f(Xi) ﬂxi-laxi] r).ﬁ rQCJ (’)Mf&:)k:) rﬂ.@.ﬁ-rd)d)
Xo| 1 |0.7651977 | -0.4837057 | -0.1087339 | 0.0658784
x; | 1.3]0.6200860 | )
X, | 1.6 0.4554023 0.5489460 | -0.0494433 0.0018251
x3]1.9]0.2818186 | -0.5786120 | 0.0118183 | 0.0680685

P,(x) =0.7651977 - 0.4837057(x- 1)- 0.1087339(x- 1)(x- 1.3)+0.0658784(x- 1)(x- 1.3)(x- 1.6)
+0.0018251(x- 1)(x- 1.3)(x- 1.6)(x- 1.9)
£(1.5)» p,(1.5)=0.5118200

Jo(X) i Ao 550 Ly Jol g5 Jo ol ol o eals 333 g 53 OF slie 8 il oSl e
J,(1.5)=0.5118277 Ll p 1S s 0l a8l e 45

|p,(1.5)- £(1.5)»7.7710°° el Oole oL lae gl 1
T gl Ses 5 alae ool il (s aloldl gslaze Sledsy o b, 51 g Jise 3
S P o

Ll ol 7-4

s e Bl Gl 4 f(X) sliey wmes 55 de B e L X Xphen o Xn alold] golane uslis

et o s (sl Ses)laskes i a5 53 bl
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X; =X, *+ jh J=0)n
The Forward Difference Operator i ol Khas(1

DAx))= Ax,+h)- Ax)= Fy- £, j=0l.,0-1

J

The Backward Difference Operator s Jols Kles(2

NAx)= Aix)- Ax,- H=1£- £, , j=mn-1..]

J-

The Central Difference Operator ;5 ,» Jols Kas (3

d flx)= f(x, +h/2)- fx,- h/2)= 1;% - zj__%
The Avraging Operator s .8 ok Ses(4
A x,) =;[f(xj+b/2)+ fx; - b/Z)]:;[f,‘H; + 1:%]
The Shift Operator Juz! Kles(5
Ef(x,)= f(x, +h)
E'(f(x))= f(x,- b s JUst Khas(6

st e 1 O sl Shas (bl Il Lol dls ol 1) VL oo oSl G b sl Sas SIS L
L3S am Uy o Sl ) YL Cole OGS s 5 oS

(a) Df,=Nf,, =d fﬁl
2

() D° E-1

(¢) No1- E!

(d) do El/z_ E-1/2

(e) mo ;(EI/Z +El/2)
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D 7, =DA(x)= flx, +h)- f(x)= f, - £
N £, =NAx, +h)= f(x,+h- f(X)- fu- 1,

d f. =d flx;,+h/2)= f(x,+h)- (x)= £, - I (a) J~
D £°Nf,°d £,
D £,°Nf, °d £, LS S o a1
Dfix,) = f(x, +h)- f(x;)=Ef(x;)- f(x;) (b)
=(£-1) f(x))
\ D° E-1
NAx,)= f(x,)- flx,- b= f(x,)- E' f(x;) (o)
=(1- ') flx))
wNeo1- £

d Ax)= fx,+h12)- f(x,- h/2)=E” fAx)- B> Ax)  (d)
=(El/2 _ El/Z) I(‘(Xj)
,.,d o) (EI/Z _ El/Z)

Qﬁgbﬁﬁbvﬁ‘\f Q}uwub}'&‘jjﬁ b\j))\eal.ﬂ..c‘b J}S@Ud\j}'&(d) M\)ﬁbﬂ(e) A.E.;b

el g e g iy Jobls

Do E-1p D' =(E- 1)" E"(l-—) E”ga( )(7]()' ;—a( 1) gk‘%E""‘
D' Ax,) = a( 1) WE"‘ f(x))
_o 1k !
T D g

g_,.j\J..p Olea ¢ g_J‘ﬂj > g0 QL;.: f;ﬂf;+l>"'>f}+k Lib_ g_,.LSJJ &.ig:))),,a_a Q\); = b an(XJ) o

DAl e slie lgedle b (gl e 52
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LRI S e g ey S

1 ' -k
N"=(1- E£)" a( )(7](),5
. & n
N f(X,-)—g.O('l) K- k)'E f(x;)= a( H* mﬁk

3 Ol £y B £ o (S5 S s Ul o N F S as e 0L

el g S e Jols

1 1

1 1 Eié’ . U
4" =(E-EiyY=E(-E)= zia(-l)kgg "‘g
1 &=0 4]

k=0

, ﬁlg a0 _ U
d"Ax) = E2 {4 (- DGy fx)
[ a ?;
=§i<-1) §9E2"f<x)

—a( D gkg

2508 O L s Fpees £ S o oS5 S Ol O o 1, A7) a5 s e 0L

2 j2

srt o Jsax(l

x | f(x) Df Dr Df| Df

Xo| fo

X1 f] fl‘-lgzDIg

X2 f2 fz"ﬁ:Dﬁ Dl-Df(;zsz(;
xs| f3 | £- £=Df D f A
X | £ | £,- £=Df D £ Df|Dfg
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I JoE Jgir

X | f(x) N# N? £ NPr| N*F
Xo | To

xi| fi | £- £=N£

X £ | £- £=N5 | Ng-Ne=R2 £

x;| f3 | £- £=N1 N £ N> £

Xe| fu | £- £=N N> £ N° % | N7

Lo S woME 5 dadr 53 Ol oo ) Jedli (sla Kas o abasl

E D N d
E E D+1 (1- Ny 1+d2/2+d,/(1+d?/4)
D E-1 D 1-Ny'-1 d?/2+d+/(1+d>/4)
N 1-E 1- (1+D)" N - d2/2+dyJ(1+d?/4)
d| E"E" D(1+D) "2 N(i- Ry 2 d
" Lpe s g 1+D5)a+D)" | (- Dpa- Ny Ja+d?/4)

3305 Ole 215 70 9 B 8 s S SNBE (P 0l el SNBSS Ol 0 (e o2
bandl @88 i 1) sy s Jol8 Sl gn 8 (550 0 o LS8 J 508 5l Ll g5 ol eslinad Ly
2l Al gz bl oSyl s 5

_fx)- Alx) _ Ax)- fx) _1

X = DA
Mx,x] — B 5, Pr(%)
1Df(x) 1Df(xo)
Ax,x%]- Ix.x1_hn 4 I 5
, X, = = = £
1%, %, %] % x 2h i D 1)
1
X, %,%,...,x,] = ——D" f(x,) (4.21)
nlh
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_ f(x)- flx) _NAx)

X = e Ol gy
x,x] X x 7 > OSSO
lNf(x)-llilf
A, x, 5= ] A% X1 _ a0 p
e X, - X, 2h
1 . - -
:E(Nf(/"z)' NA(x)) = i N* A(x,)

_ X X% X0 X, X X, ] ]
X - X nh"

%y, 5o ;] N” Ax,) (4.22)

Pl s s a6 e S L edd ol OS2y, OIS e e o

_ fix)- fix) _d fAix+4/2) _d £,

x,x]= N x P 7
. %, %]= x,x%]- flx,x]_d fx+4/2)-d f(x+4h/2)
e X, - X, 2h
=d2f(xo+]1)=d21f
204 214
— 1 2m
f[Xo,Xl,---,sz]—W m
1 .

X5 X 5ees Xy | d > F S (4.23)

T Qm+ ) A

:v.".‘)j\.:..! NEBE XL o ey alae OB 3l eslinl L aS Olig s gla (gl dodir Ol 0 >
uAl:.‘.’.a oMo s R s g..al,}‘;): L;L@‘ ALL;}.L.;: 8-4
. (Gregory-Newton) s, 5 3= (545 5 i J2l& olis,s

Dol (4.20) (s okt s Jli Jse 555 (4.21) ) 5ty oSNl 0SSl L
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PR TE TV RIE AT N N

X- - Z . . Z Z w e . . .
abal % U s B (4.24)): S Sl g0 admels LS)}giJS_Q")Z"’ oy gy Jse 2 (4.24)4)9.3|)

P(x, +uh)= £ +LIDf+H(uZ 1)D2 L+ +U(u D(u- i') (u- HH)DFf :Qm’irbvﬁabﬁ-bﬂ)’

D1 (4.25)

I
Qos
QO

1

Iy
(=]

I

)‘WJL&&)\) ‘6\.19;—

w(u-1)..(u- n)

i A A (2) (4.26)

E,(f£,x)=

R SN (4.24) adaly 1)1 ) o5 530 Al

A= g+ =20 ) = flx +ub) = B A(x,)

=(1+D)" f(x)
_ 13+qu0+”(112; 1)D218+...+H(u_ D(........ (u- H+1)D”f+...

L (4.24) aaly CLsss ) demdir Olea O 5VU Colyey (NH]) a5 50 Jols 3,5 sasl b
GRS v—:"”‘ﬁ’.'

SN P58 9y S 2L

U | VU T I - Jpoviv-. ) WV WS P PRSI [ PYR VP S WL S PRSPV P
23 Sogar odd s Jols Ol ) dezdiz (pl ol LEL Xy dai s o i el e oW
GRS v—:"”‘ﬁ’.'

P = £+ (x- x,) 116, %, ]+ (x- x,)(x- %) 71X, X,,X,,]+...
+(x- x )X X, ) (X0 X) 11X, X,y X (4.27)

&9



Do ged Ol 3 3 g Ol o 1 (4.22) Lail s, 1

N7

f[ n’ nl] ]IH

Lo
f[n’ n-12 112] 2']]2Nf;1
X, %, s X, 1= ! N” £ (4.28)

nh"

o> (4.27) L5 (4.28) oS5l L

B](X): f;]+(X- Xn) Nf"'(X- Xn)(X- Xn-l)NZf‘_'_ +(X- Xn)(X 1) (X X)Nuf (429)

" 21 42 o nh"

. X_Xﬂ_ . .
Lol 7 =U e i b L

LU D@+ (utn-1) g, .

p11(X11+Ub)_ f+ Nf+ )
I

2 f+

n

u(u+ 1)
2

“Ac 1)"?} ";ﬁ f (430)

=0

s> 61,1 (430) 550 5w Sas3 sl dhesr dim (3L sl 55U AT Ol s sy K 0l o e oa

r{)‘b\.«u

= Ax,+ = A v uh) = B,

u(u+l)...(u+n-1)
1l

N £ +...

.v\.wb‘;é bu_ll&)).la.s

P(X +I,I]])— f+lINf+H(HZ' 1)N f+ +U(U+l)...('ll+11- I)Nuf;]
I
=a g R
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L3l cedsle OF last 5 350 adools (55580 S5 s 5y L3 (sl dhem il (4.30) ala

E(f.9)= U(u:])li()lzﬁn) A 2) (4.31)

wwLM\j Sl erT(431)) (426).&4\}) JJASOJ‘},;.; )j":".‘.ij Iy g:)l.;.}j)b LSL@J).AJB QJ}S&.};&M
Dz el

Coge ploa ki [a,b] s gplere LIS XXy 0Xn 5 3L £ C'[a,8] S A4S 550 2-4 il

_ @) : :
x,X,...X,]= LS sk sl s s (Ab) S5 7 Jae sone
1l
gx=f(»- p,(x (4.32) Z V‘iﬁf o ARl zbe oL

5 ples sio (D) Ll 8 0 & S o ams ol f(X)=Pu(Xi) 5 1=0(1)n o sl5l 0 0
Sooshay 3y 35 (Ab) 532 G e S S o el Jyy asl S Lk e [a,b]
Ll o L Z 5 8(X) ¢l a5 e Gt opl oy £7(2) =0

7= 1"x- p (¥
0= r"@z)- p”(2) (4.33)

n

V_"‘Jb By .L..I:bdp f[XO,)(l,X"] QTXH g_,\ijgajc,..u‘ <=|1'14.>.-)> LS‘MJ*%'&:‘,pn(X) O

P = f]x,, X,..., X, ].01 (4.34)

{90009 Ap

Deals (4.33),5 (4.34) oS- L

f"2)= 1%, X,..., x, |1

_1"@)

1x,%,....%,]= MR

ol

Ly s S 9 9 i 2lig)s (6 e L Aol L ool oo 5 ujj.b.- 6[.&4»\36\]5:12—4 Jle

. .,\.:S &L:..:j)b b f(X) 3 X:O.35 39 X:O.25 BN v\.:.’tc.ﬁ
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x [01 02 03 04 05

fx)| 140 156 1.76 2.00 228

Zmﬁwt}ﬁ&iﬁl)g.bwdjkiy
Xi | T | ddpe | e | e | plerege
0.1 | 1.40 | 0.16 0.04
02 | 1.56
. 0

03 176 | % 0.04 0
04 | 2.00 | 024 .
05 | 228 | og 0.04

P(x)=14+(x-0.1)

P9 =228+ (x- 0.5

0.16 , (x- 0.1)(x- 0.2) 0.04

0.1

2

0.01

il ewdsle g olisos Gl A

=2x +x+1.28

Pl 3 Do s 38 s sy Sas ) e L

0.28 , (x- 0.5)(x- 0.4) 0.04

=2x* +x+1.28

2

0.01

Desls el 15 £(0.25) onl i il (nl e s wlie 5 OLSG (gl laor iz 53 50

£(0.25) = p(0.25) =1.655
£(0.35) = p(0.35) =1.875

L OLS S psn s Slss se b sl X, =X R, JEOM2 5l andls w13 -4 Jl

by 1T glas

B (= OO D0 8) g

B, ] € max|(xe x)xe x)(x- )| max| £

6

- =

M = max | ¥ x)

=y LS s S
Al x £ x£ x, =S PP S

max |(x- x)(x- %)(x- %) P (Z{o« ) ) (x- 1)} =0
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el TR = Ll
X- X _X-X,-h_
= =(¢- 1
P P (¢-1)
X- X _X- X~ 2b=(t- %)
h h
r max‘t(t- I)(¢- 2)‘ = max ‘(X- x)(x- x)(x- Xz)‘ : ﬁjls |
\ s;{t(t- (- 2)}=0b (£- 1)(£- 2)+ Kt- 2)+ K(t- 1) =0
2 1
£-2t+==0P t=1%t——
3 V3
2
max {d(¢- (e 2} . =5
E,(£0/£ L2 K max| A0 = max| A#x)
6'3V3 2743 Dets ol b

x, £ x£ x,

L Cod o osls £(0.2) =0.19867, A(1) =0.09983. ol _bs,8e AX) =sinx aslas (14-4 Jle

ol 5 1(0.16) 55 et 5 acloes 15, £(0.16) o LLosos 31 eslaxal

X x(X) X-

P =" )+ fx)
0.1]0.09983 %o A 17 %

P _0.16- 0.2+0.16- 0.1,
0.2 10.19867 =01 02 T 02-01

0.19867 =0.159134

E( £, x) :Wmax &%)

s % ELE X

B £ =02 -20.1)2

"~ 0.19867 = 0.00099335
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(Hermite Interpolation) o ,» ol s 9-4
A gaZme D b CU Olaie )‘ L;\.:M g_,.?\f &4 LS e 64.[:.}‘3‘): \) f(X) CU L@_J 4 ;.)L;Jjjb Ls‘ 4.Lo.>- J..}_—
Llad Sdo 5kl dos S 1 Caepr Sl Gl dardir bl a0 Ll o Slosss Jsds b

LS 2 s

p(x)= f(x)
px) = fEx) i=0()n (4.35)
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A sl e b PRI dled Bdo b3 2042 53 el PX) (ST o i (435) adaly 4 55

PASL 5 e el B ge ol dez il L ASL e (20F]) e o

PO=8 A Ax)+& B MEx) (4.36)

Pl B pl bl s s g e 2] a s sl darder B(X), A(X) S sk

0, il
() A= T
, 1=7
(1) A%x)=0 for all i& j
(11l B(x,)=0 for all i& j
(v Bx)=|] " (437)
, 1=7

Lo Ol e L(0) 518N bl oM leslizad U
A =9,(07 (N
B(x)=d (/" /(% (4.38)

oo I sl et ol dexdir gzl (2,00, o 20 a5 gl et S Pi(H) S bl

9,(x) =a,x+b, .
d.(x)=cx+d, (4.39) Rkt

LS b o oS eslinad (4.37) Lail 5 50 S

a,=-2l(x)
b, =1+2x1%x)
c, =1

d,=-x, (4.40)

wals 5 oo |y (4.36) alaly (4.38) 51 eslinud Ly (4.39) Lals, 53 (4.40) sl adal, 51 eslizal |

POO= A1~ 2x- )8R Ax)+Q (- x)F () Fx,) (441) JORR
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B (f=2 0

“amay @ w<z<x, (4.42)

W0 =P (x- x) S
=0
S e L sleslaad L1, £(0.5), £(-0.5) nslis ol L po sle esls £U(x), f(x) slp: 15-4 Jks

fx) | (x

PRN=Q AW Ax)+Q B 1tx) e

A =[1- 206 %) 051 0(0)

A =[1- 2(x- )OI 1)

A =[1- 206 ) B06)) (9

By =(x- %)I0(%)

B(9=(x- x)F1(0

B (0= (x- %)F2(3)

L(9= (x-0)(x-1) _ x(x-1)
(-1- 0)(-1- 1) 2

_(x+h(x-1) _
(0+1)(0- 1)

3
,1(9(-1)=-5

1 (¥-1), 180)=0
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Ly =D OED g =2

(1+1)(1- 0) 2

4(x) :[1+3(X+1)]X2(): b* =i(3x5 - 2x'- 5x° +4x)
A =[1- 2(x- 0)O)](¥ - )? = x* - 24 +1

A =[1-3(x- 1)]X2():rl)2 =i(-3x5 - 2x' 455 +4X)

(X”)X;(X‘ D’ :i(xs XX+ R
B(XM=xxX-1)>=x-2x+x

B(x=

(x- D(X)(x+1)* _1()(5 +x- X - 2)

B (x) = 4 v

P(x)=2x'- X +x+1 Z(..i)l; ol Rl

Lels X705, x=-05 Sl

£(0.5) € p(0.5)=3/8
£0.5) @p(0.5)=11/8

: v_.ub L}J‘ )J

;mgzi@i-2f-sf+4ixn+c¢-2f+ma)
+41|'(-3X$ S2x +55 +424)(3)
+hi-f-f+ﬁw$+gﬂzi+@m

+hi+f-i-ﬁxﬂ
=2x"- X +x+1

P el 2l 10-4
(..3;5 oslal SVL a5 slel s 51 ol ufw.n L obisys bl 5o 5 58> GLJ @ Odewy g
Sy ol il SL b o SRl Slabe Olhas sl s & YL ajs s (ol dlas i 51 sl

G Odewy Sl o ol A Clgs slel dar o Q-);J.L\J&tﬁﬁ. LW hadae 03 5 Wl slalles
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ol o3l 5L 5131 L s gd e eslinal (Piecewise) (gl askad anlad Loy 51 o & Jlew)s Jlad 550 3
o3l 200 Ol erss sl demrdir sy w6 85 1N Gl [XiXi] sle o5k —5 4 [ab]
85 o el e S W s Slal i ey Sk Sl ol I 285 015 e

Al ol 03l LI 31 (gl as same Jlail 51 a8 conl Jas ankad andad Sligys ¢ oLig)s

{a, £).(x ) (s 1)}

s S a4 i bl 1 gl

S0 il e Gl olisss aka (nH]) D3 (%) &b Slade by sl et [XiXi] o3 5000 slosos
bliy Wsie sdusl sdny S (sLas s (finite elements) sgie lgladl | fooly bshst L s o530 5 358
LS‘ axkad daxla 3 v.b LS‘ a\.lv.)\..e- b s..JL:.':j); LS‘ 4.l.q.>-.k.>; Ll L;a(knOtS) u'.‘l'l'.’ﬂ)J Lgl.sh ojf b &QJ})J

Q;E;'- axlad axlod u.jL:J))J ajl._i U'i‘ “ él:&.aX LS‘JJ) [Xi-],Xi] ajl._i BE }.’\ﬁy g;k;- d)ﬂjﬁ )‘ oslaiul l.s.«\,.,cb =

P(D=—T" Ax )+ Ax) L i=1()n (4.43) Lels 2
i X1 ™ X X X
S cwdsle Cligss Gl deadir
pPH=a p, (%) (4.44)

=0
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3k 53 015 e ol ol s 03l 5 s A3k e Giatexi 5 IE0(DN BLE s F(X) 86 Sl b oS

AD=Q N(» A(x) (4.45) s [xi.xi]
=0
LS sk
i 0 H XE’ Xi—l
i
- x. ) /(x - x , x., £ x£ x
]\[I(X)::,(X l—l)( 7 l-l) 7- 1 7
(X - /(x4 - x) , xExEx, (4.46)
10 ) X3 ‘Xi+l
C el el esls LA 5 S 53 5 awl e “shape function” |, Ni(x) &b
D= pa(N =20 )0 X)) %, <7, (4.47)

6‘““;{"&‘@\?’})5 11-4

(Piecewise Cubic Interpolation)

5 0 B (B 4w ) ) dher i G sy LX) U =1 gl [, 6] 05k 25 5250

-1 %
L3 g e 3 dal 3 ) eslana

pi,3(Xi—1) =1, > pi,3(Xi) =1
Po(x.,) = 1% , ph(x)= 18 (4.48)

99



S 1 deol ol aber dir 1 S o eslinal e pa Laul 0 e el 551 (4.48) ddal s oS LT )
(4.41) akay 3l eslazad L. sl _— (Piecewice Cubic Hemite interpolation) (g| asled asks e a5

Zcﬂijjﬁjgjﬂljd\w&o\js&

P,(0=A ,(n 1, +AX) L+ B,(x (x,)+ B(x) 1(x) (4.49)
_ (x-x)" & 2(x,- U
A T SH X0 - X sk
A(X) (X X l)zé 2(X_ XI)B
(X.,- %) & X.- X
» (x)—(" X0 %)’
(%0 - x)°
BI(X): (X- Xl)(X- /‘2—1)2 (450)
(X, - Xx;)
(D=8 P(® (4.51) 5 e s ] et

=1

o @l ot 5 [X ] olis 0 s Al e G x,7=0(D1 b s A, f(X) L oS

-1° %

D 5 A 1S e onl e Sl s

(=4 N(» fix)+Q H(x & (4.52)
=0 =0
S sk
iO b XE Xi—l
26 - x)U
P % é1 Ax X’)u » X <xE X
1' ( e X~ X0
N(x =i A (4.53)
é - X.
: (X X+1) el (X ‘XI)H , X EXE )(,.,.1
i (X: - X) é X ~ a
TO D X3 ‘Xl+1
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i0 , xE x

bk %)M (x- %)

2
X - X
= 2”) (4.54)
i(x- %) (x- x) £ xE
i 3 » % EXE X,
i (Kwm X)
to0 , X% Xy,

LS 3yt ST uomen

Pois(x)=p(x)= £, i=1()n
pl¢1,3(X/) = p,¢3(X,) = 17¢, 1=1()n

Sl pye arps gl dlezdir gl WAL oy Gile 5wty [3,D] 05l 5o Pa(X) oS 5 plis 4z 1A
L5l il () dalsd axkad e a

A0 pa(0 = (6 ) (x- x) £@) s %<2, < (4.55)
oS o J sl aala aalad oo n Ol oaSe g aher iz Sl eslinall 1515 -4 Jle 1 16-4 Jle
Xqa=-1, %=0, x, =1 bl 520 J
Ll e Canp aSe O s (¢l et el x=-0.51 [x,, %] oS b

P2y(0 =[1+2(x+ D] (1) +[1- 2(x- 0)](x+1)*(1)
+(x+1) X (- 5) + x(x+1)*(1)
=-(4x +3x - x- 1)

£(-0.5) » p,(-0.5) @i ol
el 5k o n xS lig)s ) et X= 05T [, X ] S bl b aes 4
(X =[1+2(x- 0)](x- >(1)+[1- 2(x- DL B) + x(x- > () +(x- ) (7) =4x - 35 + x+1

5 . :
1(0.5) » p,(0.5) = 2 . V‘ijb 1

(Spline interpolation) -l oliy,s 12-4
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P=0MA S FUK) ol end Lo 5l eMb] 23l & 3l (ol axkad axlad Can (ol alex L
olizal £7= f(x), =000 3l el b Shcal JSKae Slsles i il Jas Blas o 2l
ol Jol> gl dex tm 7=0(D)n <l my = Ux) LSl goldel fare Ol b LU oy oK1 S
[a,b] ares o3 53 P3(X) i o2 5 LS o 2lis)3 X0X1, o Xn 3 1 (X)) mU p3(X) () anksd ankad oS
LS g 250 BLE 5o sl (S Lil 3ol sz Pa(X) s ad e Grie AL e pdy lie 5 atws
5 & gsliss Aol (o) ankl anlad Ko ol aberdis b il iy |y My, mpmg o sl Ol Ll
(Cubic Spline Interpelation) =S s ol oligys 1y oS g damdir i 0 535 4 Grie
3 ged e 5 L el s el O e IS Sl Ll el e
1ol 5 Slasiie L S(X) s mb G Xy X1Xo g1 oS BLE L pln a3 oSl w6 S 2-4 iy
Sl el az s gl e L SS(X) CLETE B, [X 5] 5L 25 050 -(1)
2o el 0 o Ly 5 bl tizeos 4z s [b] o3L 3 (0-1) 45, B OT i & 5 S(x)-(2)
il s
25 mnS o SR X 4 ol L (4.52) el 5l Le 53,8 wne g XTXG 53 S(X) p2 45 e Grie S 8l
Z V"Ub 1£/£n,e>0, x. te

sl(x, +e) = Nx +e) flx) + H{(x +e) f(x))

+ N¥(x, +e) f(x,)+ H& (x, +e) 1Ex,))
_6(f,- £) 418 21%

—= 4.56
B i h.,  h, ( )
s&x - e)= N#(x,-e) f(x. )+ H%(x, - e) fEx, )
+ N&x, - e) f(x) + H&x, - e) Ex)
=6(f;112_ fl‘)_ 2fl¢l +47f1n: (457)
b i ]]I- bf

. (""')b (457)} (456) .Ia.s“j) &;Mb g_ejja OD‘J )‘Jﬁ Jee L’ ' hi:Xi'Xi_l &{‘)).]G.s
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iflp;l.}.éez.Fi Iq];}_ fl‘g;l 3(1‘1‘ f) 3( - )
5, b h. g 11.+1 g R

I

, 1=1)n-1
osls i 31 £ AU STLl £, £Uf0 b ks (nH]) Y gmes sl Ll V’i)b aaly (n-1) adaly o) 5o

fels o 5 4120 5l 4 (4.57) 5 (4.56) Lty 5l Al el

2 por L3 D) 1 g (4.59)
B g P2

Loppe g L)y Ly (4.60)
n ", 7,2

Ll 51 a8 Coypand S3L Oy o |y 37=0(D)n Slizis (4.60) 5(4.59) 5 (4.58) sls abaly = L
30 s (4.58) sy 510V o 1y X ey £ AU 5 3505 ans Ol o 1 £, 21 (4.60) 5 (4.59)

(4.60)G (4.58) Luls, &oyso cplpn iF1(DN gl hoXiXin o Ll oWl (gsluaze olosys bl axslis

J;Mosuﬂ)g_ﬁ;fb

£E +4 £O f% = ( f- £ i=1()a-1 (4.61)
3 h
2404 106 ) 4B (4.62)
3 h
fr}P1+2f:}t=Z(é' cl)+5f,}lr (4.63)

A b 3 S el dge b DS
6‘4@@)@&6“&’.‘“\3’:&8(7‘)45[’.5’1)"J;JL?%‘&JQ’f}@‘)uﬁg‘gﬁ%‘o‘f@

ORI P e e RO P Y X [x.,x] o3L5s s4x) 14U ol

- x5 gy (4.64)
X -

7 -1

f)tgffxd\;u\x«w(464) aaly 515l 5 oS B b UK ) = My, sU(x) = M, assilor

st x) =

)
%) s cxec (4.65)
6]1 i 1 2

)

_ 3
(x-%" 0

S =
(X) 6 bj -1
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S(X.1) = Ax,), (%) = Fx) alisys Lol 5 5l eslinal b 5 dmen 6,8 J1S51 slent eac

J'.’.) Q)MCLC] Qy).é.?ucd).@.?w‘gb UJLQ.A‘)J o&.ﬁw:&iobj‘ﬂ QM..«U)\MLU J;}JMJ&‘}@

Z V‘ﬁ’-l'i &
£ -
G = A - *(M,- - M)Ak
£ -
Cz = (Xl - h ! l) l(Xl]w,l - X/—ljwi)b/ (4‘66)
: v_.u‘} 3 V.:AJ Lf‘ J‘J’g (465) )J b (466)
4y 2 - 5
0=~ 9Dy e l)g ") L,
g 64 i o
+]1/(X1.- X) . ]i, (x- x.,) £, (4.67)

b=x- %, 12100 gl
.Y"‘N“.. 5 6‘JJ ‘..U J.’)J w.:.x.? le',w.’l; Ml QYW )}A L‘" “;-M" [Xj.],Xj] °)b )D gf& gﬁ.%fw‘ LB)") 4‘19"‘)
r—i)‘-’iLf; I m;sdaa:w,ﬂluxi sl b s Jyl M,owvimuw bos 5l My Y gz

IV e® 0 3y S(x,-e)=8(x,+e) cn dilan,, e® 0 &35 x=x € 5 S(x) Jsl 4 e

:v_l)‘.)
LV B VLS P N VRS VAL
6 6 A 3 6 N
:bMa:L»ﬁ)'Q)MAS
h h+h b, 1 1
) VA B Uy VA B VR - £ £- £) , i=ln-1 4.68
6 3 6 I+l bi+1(11 1) ]],( i 1) () ( )
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ool oo b el S Gs Ll 5 ) s oS Sl M =M, =0 -1

w}&.:ﬂa\ J\J_L«.’ ealeal ‘Ia'.’.\f" U'i\ )\ oS Li‘f’-;\'\f‘d ]11 :]]11+1> fl‘: f]‘

Z

wo 1= 14, M =M
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S(a)= f(a)= 1 DLyl 5l asmils -3

S§b) = 14b)= 13
Z V‘Ub V.ul.c.s oslaiul

xef, - (0]
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]11 ]11 (4]

5] - 0

M, +2M, = g s b= Ly T (4.69)
hE"T T h &

sy My My My SN sgre 05 s Ggb byt a5l S0 L (4.68) oz 055 olen b
ceob Ol e 1 (4.67) daly oxSKe sl o ST 3L 3,0 s
s il ol gslene oligs BB oS 58 w;@ BT PR PG PR RS [
b o a (469)5 (4.68) 5 (4.67) oSiws B=hy=h Sy ol o> ASL X, =x +ih, 1=0()n
Y TV FCIRIWS
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(1} € e (4.72)
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he h g

cdele 5 Jadr D edd osls U Sl prb xS Sl o8 17-4 Jt
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fx)[ 1]2]33]44
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M, +4M,+ M,

+1
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i _ Pl
TM +4AM, + M; =6(£- 24+ 1)

POl el 5 e 4 355 olas I Mp=M3=0 ls Conl mb Sl 05

1 4M, + M, =180
{ M, +4M, =1080

 M=24 5 My=276 oKeus ol d= L
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poler Jnad slen o
f(0) s gl 3L A4) =484 , A3)=156 , A()=4, A-1)=4, f2)=46 <l 5 50L-1
Col 5 ol ol dlex i 5 S ealinad 1SN s
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CAS oo s
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X
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ST il 0E nE 1 ax 5 31 (gl dhax dir G Q(X) 5 il pleze sdus abaiis (n+]) ¢ Xpyeon XX S=11
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Approximation 5 =D
o3 S B Sl lges o dien il s S LS5 sl o Sl 5 bl e i S,
o o sl spe wk 31 by 0Ll e Ll aler ¢ ml5 ) o S S e 18 aslicd
add 5l 5 e [ab] abne o5L G s I X) e sy @U S P(X) @l doxr L S 32 LS
.JJ;&Mv_.l'.bjs&l.ﬁ‘_}.:.;M&‘J}{‘))é((w‘ﬁ‘ﬂ‘j»
et D13 e |y 5 Sole (X)) LU S o B 055 1

x)» p(x,6,€,...6,)=¢f (N +ef (D+..+ef (X (5.1

bl el s G 5 dies oot it a5 Wl ol Ol gl oS a2l 5 150(Dn 6l ()
f.(x=x,1=0(1)n rjﬁ{fyw‘jxﬁwau\:ﬁu Coordinate o] LF(x) . Lsd pond sl &S e
S35 o A 5 g B et Wi e Ol gl e b o8 )

E(£,9 =] A9- (Cf ((9+Cf (D +...+Cf ()] (5.2)

> 5 sl 4yl s G el 3l Cesle 5 Al ol o i 23 G ] oS sk
Sogm o 4Sealan 3L Ol oo |y Ll (slen 8 e glasll e 5 5l eslinal L ss S 2aSs oS Ol
o Ol e e cn eS| B sl (B lr ol aes o S) S b sd Sl s
355 o ol (Best Approximation) . &

D3l asle 6,5 e 15 eslinad 550 Ysane &S olgs

. (Discrete Data) axS sl osls

X

.
’4:%% p; , pl (5.3) Lot es
=0
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cdies bl by ade slael 51 gl s x={Xi} 4SS sk
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o
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l4=¢a

(5.4) Euclidian norm | _.J.J3 ¢S
=1
C3ign oals 0L A Ly s st sial 5w o e o2 P2 Sl ol (5.3) 51 ol I oS
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(uniform norm) C&1gS e S

1£ jEn =S t
L P® ¥ ol (53) 5 ol I«
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( oS

oSl sl 4y JISal [a,b] o3k L3 [ A7 5 A3l axe sy [2b] 63k L3 f(X) mb S

1
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| f]=¢oux| An| dx=" . p1 (5.6)
e 2
bl om0 b Bl e S P2 (6l n gt sl 035 U e WX)P0 oS5k 358 e sl Ly o5
NG EY

&

|4 =§e(§u(x) £(x) dx (5.7)

ol b CH eSS 5 pEF s

H fﬂ = max | A() (5.8)
af xEb
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Slag o Sl 55, =125
oA Sl s rl S e A ealiial 3 Sl &S el o B 5)lse e Sl Sl e Bl s,
Ol o3 ABl edd esls e 03l SO 5 e sk L AL i Gl els ey el (Se &S (X)) 6
e Dlae Bl hgs oS 5L oS e ealinad (5.7) 5 (54) el e Sl s g w b )
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2
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Z V’i)b AL ol o03ls @Jﬁp)jla.u AL ata g [a,0] 5 oS Al gl
b6 ¢ 0}
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e =0 u
f(0=x, i=0a, 05 e bl 5 ek Y sens Coordinate s (%)
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fie;

Il 5 SVslas 45 e o bl |y Crpeo o0y C1,Co Jsgomes (NF1) 5 alsles (NH1) ot olSKious G b i o

Dol 5 O s 5 4 (5.10) 5(5.9) sl Jle 5 ¥l L pte sl g

& nx)gMx)- & OF (0 () =0, /=000 G12)
Qbu(x)gf(x)- é ct ,(x)ﬁj(x)dxzo . j=0()n (5.13)
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2
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k=0

k=0

0335 o 16 il il C1LCo b 53 3l T al iy S|

Pl e
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ﬂco k=0 k=0 k=0
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=0
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Z
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0

C = A2, - AZ
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1]0.1]0.61]0.01]0.061 A, =8 X =A4,=33
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310.5(0.99|0.25|0.495 Z =8 y, =754
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C = 2.21, 7.54 - 3.3, 4.844 — 02862
6" 222-33"33
C = 6 ,4.844- 3.3, 7.54 ~1 7646
6" 222-3333

2(x)=0.2862+1.7646x

Fasle ol s sl alardir SO L AEYDETDMY s U 035 51 (61 a5 s0mn ($5ka 85 IS s

B,(X)=é_ ajxj n<M

J=0
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cesb by a,,..a,8, 05 e Gsb oSaws = L

:J:.a;)ﬁ.ow:&Jaélwk&éjédmkw)|ﬁ\db-iz—5Jli.o

112



1% |Vi X5 X; X i XiYi XziYi

1]0.1]0.61]0.01]0.001|0.0001 | 0.061 |0.0061
0.410.92]0.16 | 0.064 | 0.0256 | 0.368 | 0.1472
0.5]0.99]0.25 | 0.125 | 0.0625 | 0.495 | 0.2475
0.7 | 1.52 ] 0.49 | 0.343 | 0.2401 | 1.064 | 0.7448
0.7 1.47]0.49 | 0.343 | 0.2401 | 1.029 | 0.7203
0.9]2.03]0.810.729 | 0.6561 | 1.827 | 1.6443
3.3(7.54]221|1.605 | 1.2245 | 4.844 | 3.5102
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M=6 a x.=33 a x =221 a x’ =1.605 a x* =1.2245
Q=754 A xy =484 § x’y =35102

gM éX/ é.X,ZHeaou eay, 3

Qx ax A&x ugag= eaXy,

eo 2 o o Ua e a

ax  a ax' gt @’ 4

€ 33 221 uéu €754 U

& ue a_e a

B3 221 1605 g 5= &84

@21 1.605 1224538s,f .502§

& 33 221 ueaou &54 o ia,=17312
0 0395 03895“ & 0= e0697 “ b {a =0.0576
O o0 0.0264ggazg g).0457g La, =0.5873
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& T dalf;.a sl pl es il 0555 8 gl 4 cod LISl sl oKws 3 40 OVslee > s
ros b alol> Kans Koo jls w0 b il S S sde OVl o8iws il s o le Olie 55 oS s
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gls b oS g S Slay o S g =275
S5 b 3y i sy50 B ) Gaseda olg 5l et (S 5K 018 e ) dherr dr S 0
03531 Sy o g X e gl 31 sle Lasete il 5 0155 4 34 Al ool S (g aler
Ay mls R S5 L e el BB S Gl wlie (st S 5 cnl 0 mUs

gD =a, (N +a £(D+.+a, (D=8 a,£(x) (5.14)

J=0

g yome AL Ll cnle Sl b oS s ol b @y B oag 5 ol antlis s fa b fo (5.14) aa, s

J?-LS‘J.’ASLS‘ ol alls C‘jj saws ntl iju).s JE‘J\}M}E))}A Ll J|g(X) CU &J\fu‘ )}A?u

Sl sl bl 5K o 51 g(x) &b e Sl Ll oo e Ky oo K dles

L=y gx)=y-aa,f(x) i=12,m (5.15)

2

& ., _&e ¢ u
I=a (@) =ae&y-aa f(x) (5.16)
=l =1 @ J=0 a
FAL T Oas Pl (ol am s
als =0 J=01,...,n (16)
fla,
gl ale LB 5 ddal) slan Bag Sl s 1
g &g u _ & .
aaad L(x) H(x)p, =a v fi(x) J=01,...n (5.18)
k=0 €/=1 u =1
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Lol Sl Al e el 03 e Jblio gl 45 (5.18)

g & & u, . é& U
aad Lh(x) 4(x) a LH(x)f(x) ... A LH(x)H(x) g€ u aa (X))
ansl =1 = u? L,,I @il G
ag & u€ U ag a
aa 1(x) 1(x) a fi(x)f(x) .. a fi(x) fi(x) u€& U aa £(x)y q
anl = = ae u ai=l G
= G&h U -
& Uz =& u
e ue e {
e ag g @ {
¢ ag 3 @ {
é u€ U ¢ a
&g g g u€ U g a
@a fy(x) (x) QA fHy(x) (x) ... A fH(x) fN(X)H@a g 8a fN(X,v)y,vH
=1 =1 =1 =1

6@&%&;;\&.{&@%QGUwéQ)ijyéﬁﬁjcbﬁbm G ap il o0 3-5 Jke
LS 5o O
g(x)=ax+a,Inx+a,e’ Ll

J‘ WJL«P v.“?— ‘)J JLA)J d)l&ﬁ

éIZI m éIZI u
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ansl =1 =1 U? l;l ai=l G
ég g ug 4 ég a
aa 1(x)5(x) Qa fi(x)L(x) .. a f(X)f(X)ueﬂ U=gaa 7(x)¥q
anl =1 =1 UA U as G
één én cl,n e u één u
& L(x) f(x) a f(x)L6(x) .. a fz(&)f(X)uSazH & L(x)yu
=y =l €=l u

L(x=x £i(x) =In(x), L(x)=¢" . V{)b Gsd e Jod sl osls 5leslanal
i f():Xi Yi fofo f0f1 fof2 f1 f1 f1 fz fz fz foy f1 y fzy
110.1 0.61 | 0.01 | -0.2303 | 0.1105 | 0.053019 | -2.5448 | 1.2214 0.061 | -1.4046 | 0.6742
2104 ]1092]0.16 | -0.3665 | 0.5967 | 0.8396 -1.3669 | 2.2255 | 0.368 | -0.8430 | 1.3725
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6109 |2.03]|0.81]-0.0948 |2.2136 | 0.0111 -0.2591 | 6.0496 | 1.827 | -0.2134 | 4.9930
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é- 1.5376 1.6386 - 6.7500 @al 4= e- 4‘2141@
£.5644 - 6.7500 20.3252 pea,f E@4.693 ¢
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a,gf »/(X)]z dx= Of(xf ;(x), j=0(1)n
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—=0 J=0O)n
fla,
17 L g ° .
=-20¢ f(xdx+2q 3k(‘)xf+"dx= 0 J=0()n
ﬂa/ a =0,

n b b
\ Qa0 dx= oy f(xdx  j=0()n
k=0 a a

C S 1 [0,1] ol s f(x) =sinpx gl | r)b&-)JQu{fijwiﬁé‘M&P;:Lsdw
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b
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a
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0 0 0 0
1 1 1 1
a, Oxdx+ a, () dx+ a, (¢ dx = (yxsinpxdx
0 0 0 0

1 1 1 1
a, O dx+ a, Oy dx+ a, (' dx= ()¢ sinpxdx
0 0 0 0
a,=-0.050465 , 2 =4.12251 , a, =-4.12251

11-5 &
Lol S elaze Wiy O3 cbgw[a,b] Aol s | {f (X)) cly”j\ 45 gazes SO
b
oMf (of () dx=0 , ;1
1 2-5 iy
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S e 5 (R) Gl et ¢ ) dher dim cpl Gl ol ke i a3 (X)) deiis
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f 1*(X) = X- a10f o*(X)

G, (ndx i
V= V)= p9 (5.20)

f, (x) X - ayf, *<x> ayf | (%)

Oxzf (X)dX O"ZdX
3y =" 1 %

5 0 (X)dX
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%‘ 0.09763368

50X

0.
\ = l Pl Z Ex e .. . /”. R . _ .
Q Sin x dx . h %6 e S pualy i 5leslinad b 5 JSE) asslows o sllas 4 6 Jl

flx)=lim—— =1
Sin x
x® 0

n=1, k=Y, =0, x=1 P I[,(1))=0510729
n=2, b:y , % =0, Xlzy ,Xzz%p [T(%)=0.507988
n=4, bzy , Xz/ , i=0(1)4p IT(%)=O.507298

n=8, b=%6 : X,=%6 , i=0()8P IT(%6)=0.507126

:VJ.J‘J Ls‘ @)}b&j))‘ eJLfLLw‘L.'

ﬁ)‘b&jﬂb&j))\b,)w‘b

h O(h?) O(h") O(h®) Oo(h®)
y 0.0510729

2 0.507074
% 0.507988 0.507067

0.507068 0.507069

% " 10.507298 0.507069
y . 0.507069

16 | 0.507126

c3 S o 5 O bl S aly E5 L OIS e 1 e e
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Lol Il s e slgdy, 6-6

b 11
Gl slesssxi b oS 1= ) ANdx=§ 1, Alx,) S8 IS sy 50 S i ol 3
a k=0

. V.MS dnlea 333 20F] ax s gl deras Gl L Sy sl (,.:5 XS v,.a\fu k=0,1,...,n sl

Alze o3L 45 sl 5l sl e w8 6,8 ISl gleds, Aol daal g s wlad ol S leds,

I=0Mx) f(xdx= 60"1[ |, f(x,)
-1 k=0

1

I=0f(xdx= 601‘1[ |, f(x,)
-1 k=0

1

wiles s 11T 03k s ot 3l el U il 5 e 1 [a,b)]

: rir:f A 2 sy IS8l L 1
(6.40)
Lol a8 sl )
Dol a5 ) e | (6-40) e, w(0)=T )
(6.41)
b e il s Jsgme s |5 b Sl ol s

Dol el ekl (6-41) (2s) ilin=2 ST Ol

[=(‘)f(X)dX:Iof()%)+|1f(X1)+|2f(Xz) (6.42)

6 6 dhar tr (gl il B8 Ay ol il s il o ol Dy i3 (6-42) sy

D eeols OO, =0(1)3 sl s il G35 oy 455
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[+, +1,=2
loxy +1,x +1,x =0

|+ 8+ =273
%+, +1 5 =0

4 4 4 _
lox; +1,x +1,x; =2/5

Loxg +16 +1,0 =0

on'\/% x =0 Xzz%
=%

:("l)b‘jjé("‘““’"~ J;-L,

Dels 3 @s5al6-42) s cnlnl

1‘ 1 R
Pf(x)dx— s J% )+8 (0)+5 f(\/% " (6.43)

el Do ol o L o el sl 1)
R =6C'1;}f)> , -1<h<I (6.44)
Sl il et cul o b C oS sk

\ 2 6 _ 8
CzOXGdX'(I())é-'_IleG*'IzX;):;'25:7
-1

:&;.u”mp&,x\yd\wkéugﬂk&;d;ﬁu¢J_<T45m;\>&@\ﬂt{

1 dn+l
2™ (n+1)! dx™

P (D)= [ -p™] . La=ol.. (6.45)

Dels s o (6-41) ias sl n=1(1)3 sl sl ) aber dir s atyy 25 sl s

n Xk | v

1| +0.5773502692 1
0.00000000 (0.8888888889
2| £0.7745966692 | +0.5555555556
+0.3399810436 | 0.6521451549
3| £0.8611363116 | 0.3478548481
0.0000000000 0.5688888889
4| £0.5384693101 | 0.4786286705
+0.9061798459 | 0.2369268851
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5] £0.2386191861 | 0.4679139346
+0.6612093865 | 0.3607615730
+0.93246995142 | 0.1713244924

D AS dslms 1y 3 IS 1 — sl sy 5l eslizal L 5-6 Jls

[:017
0 +X
_b-a_ bta
X= r+
=1 1 -1
X AHAD dx Adt
[_k(m»_k(ﬁ
o1+ x _01t+3

oS o LS LI 4 L [0.0] 63 lawlt Jon

1

=0.675774

=)o

o m&am

ael
84‘3!3 83+/
IZ

5 L G Vb s sl dherdir 6l ST o oS by sk [ eba s s 03

é)f(x) dx= h{af(0)+ bf(%) + cf(h)}

fx)=1 ; h=hla+b+c) or
2
fx=x ; ]; = ]1(@ +ch) or
_ n b]12 2
Ax=x; ?—b(—+ ch’) or

?1;}13
83Wdﬂ

[=0.675774 5l cos e G5 IS5l adly Ol a5 5050
1 6-6 Jke

Caale y Sy sl

ﬁ)\bﬁﬂg&#)bfja&JJ&‘M&%U‘)f(X):J’

a+b+c=1 )
1 1

—bte=— 2
Jbre=7 (2)
1 1

—btc=- 3
gbte=3 3)

mj&k‘)&bdﬁ@jdbb“@@}
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p—i)bobsck}k-iﬂ}”&’;wwd‘ﬁ

R2=£ f&p . 0<z<h

évl’ . U - 4
c= O dx- hg—+cl = ——
0‘; e27 Y

\ R = )

216
:J.A.‘SL;LA&,«S

%

<cos xIn(sin x)

.@PWJL:&‘V_;JJJU OOW Wlbww‘)lhﬂ_l

Lisl 3,56 aFf+7—ar les s sllaam2
NG p—‘b (}‘ p el s laem

Dl ol iy x5 5 IS e 5 P X TC0S X e 4 geames Sl b Sl A3
a\ y
A=4(ycos x- X))/ dx
0
el COS X X slre e 4o, A K sk
c 30 0.05 5l a8 acles Gllas gl oSG sk S il A Sl ) Sleslead Lo

Lo San Jlis Bl 5 J e 038wl glast oS Aols e I, eba sli—d
Of(Rdx= Haf(k)+bAO)+ af(B)]+ I o £E- b))~ FEh))

.J\.:.'.S .M,...“b;,‘j‘f‘éﬁj d‘}ﬂ}é).}_5

2h- /
0 XA X)dx=(Qh) [ 4 F0)+ A A+ A A2+ R
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o o
28 S G b =1

S sl esls Dy s by i m U (X)) &5 Sles 5505 59 5 (X)) U Grle 8L 6l adats Sleds
3l o et A b Jad pl g @S e eslinal Gle Bl (gl (g3de Gledy) 51 AL el a5
Shoslizad Vs 51 S oS 03 S sl s Juab s 55 e B L BX) @8 (0,531 G
03 A 5 edd s U e gl oS Sl cpl b esls Sl gl s samme o B Gl e sle! e
Olain . ol o5 e @U@e\ﬂg Olses 4 03 adadi a5 aS 558 545 (gl i ¢ s o3L
She Sl oy B Gladis, i 534S S ol gl plple Al e coy Gl @ Ll dher i
=S 0 Fort SR i Ll bl s eslinad mU s lom A5 0 a8 L mU S plel dderier

Ll cwdsle Xg abss s f(X) CL’M

filx, +h)- f(x)

£&x) =lim ;
A® 0
L L +h)- Ax) 7.1)

h

h io b Jlde s sl 1) £UR) 315 Jlide o ol G fX)=axth s o sl (7.1) akal,
]]2
A+ )= F0)+ h%0+ = 182) (7.2) AL

53X oy dten 03b 3 LS4 F AEL Smee (7.2) ey <Kol gl el XFR 5 X s gl da Z sl s

D S s 05 o (7.2) a5l AL awls sy Bline 5L o3l 535 Ll FU ddl i gy xTh

A=A iy- A]- 2 ree) (1.3)
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ol 53 o oz ol Galo SN G55 w5 5l (S o35 s 2 I ol iel(T1) 51(7.3) e,
cogh o ol ot s b dhem ol £ V0 a5 e 5l i elis ho 3l Sl conl cnd 53 sl (7.3)
C ol (Sa B Ol Res il e 3 81 Ses ho a Sbe pled A5 o e i 4 h S
(7.3) adal, s -gﬂt(z) ez el Ll LB LT (gl ot 550 5 a8 sl il 55 o3, Sl £33 oo
oz 3 350 h 015 L Sl @ s3e (5,8 G ledsnp e < WL 558 s el iy sl

D3 g o odami et
33 L5 (T-2) aaly cplpby s Q3L o G35 Sl S8 3t S h oSS« 3L VL h 015 4

Ax+h)= f(x)+bf<zx)+’§ f«tx)+’§ z,) (7.4)
Ax- b= AN)- bﬂtx)+’§ &) - ]; 1z,) (7.5)

Lools 0T 038 5 5e 5 (T-4) 51(7-5) adal; 035 oS L
&) =21b[f<x+ - f(x- - fZ [r#z,)+ rikz,)] (7.6)

fl Sl 55 bl h? als et o |y ool (6t e ol L il sy U 4SS50

oI il o3b cpl 3 O slie op 2aS 5 tiwm 3 M &Syl (55 Ly Ail s [x-hxth] , £T
=z - = 1

c ol sy U G 1S e 3 M]3l s Sk C=5[MI+MZ2)],MZZ),MZI)

:j) ab‘. J\.\SL;G)L:.:}‘ [X-h,X+h] JJZ Lole &‘MJJ ‘)CJ‘J.E.O

rhz)= [ 6z )+ 1z,

Sr.i)bgv.:.a:)b}(?—fi) doles 531y Sole ol S

143



]; %z) (1.7)

A9 =-L[ fxs ) Axe h]-
O g e 5 i b SO L (7.5) 5 (74) S¥slae 5 208 L g 4 e Dlinte g (6,503 e 35
Dol el 0T 038 e s T e Sy SVlee
1 B

1 x) =P[f(x+b)- 2 Ax)+ Ax- h)- 5 £ (7.8)
C el 033 45 Jedl s SVslas (s3de o 6l ibie U aS 2T (- BxH ) 1)
3530 s 5 Gi b a4 Ol o Ly 5300 (S Gt sledns IS sk
LA ol g e S algds, -]
LSt ale NS gla Khas 5 gie a5 olgds, -2
et ol S el e S gy, -3
SS9 2 S slgds, 17
sds esls BlE al 53 (x) g olie 5 il [a,b] o3l s plate abadl nH 1, {x, Xy X} 45 oS 0 53
Sl sl abem i 03551 s s, ol 53 eses iy b sl £ CT[a,b) =S o P LSl
PU(x) Sl o=l b p(x) G re,»:f e Gl der L SN (FEN) 45 0T s Sl p (%)
sl oS bl 5 0l olis LX) 5 p, (%) & oSode AL e xp abal s 1) e Sl B
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S S el Sl 3l i Grde ad e il L sl S sl (See sl o S s bl s S

E7(x=1"(x)- p) (%) (7.9)

C 5 gdn ool X alads )3 G 4 e el T s o Li glas |
. wwl LSJL.J.GU LS‘ o; Lw
L sl etz Ol o 318V i, 5 eslinal L olT ail aboldl (g 5betal {4, X, X, ) B S

P(=8 L L, (7.10)

L()=P (X' Xf) L35,k o dites 51,5 Lold slel alor iz (%)
= Xk - Xj

]]((X) :&
(x- Xk)Wqu)

fi=x) . WN=P (- x)

Vol cwdsle X dhd e s o8 gl

E()= (0~ p,(%) =(H“‘+’?)! @) L %<z, <x, (7.11)

X e (110) 5 (7-10) 51 5 e

PHx) =é Mx) £ (7.12)
— W(X) () w(x) i 41
B = e s e ) (7.13)

b B s Ldiis o3l 55 ol b sl pslasl Z () 2 (7-13) ey conly G b alas s o bl )

:V—”“)b 1 el W(Xk):O’X[( 4.‘9.&‘..:)) Jl}-ﬁ.}. r.:«sé\.vwl?;ﬂ
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ERe) =008 £ ) L <z, <, (7.14)

(7-10) ol 5% abai as (IEFED) T 8 &3l 4. Llay b 5 ms j(f‘""”(zx)) Sl by ke
X

RRGINAL) v—:"”‘j’.'
D> D=4 () L, (7.15)

1
(n+1)vdf

11+l) A + j+1) —
((Z )—( " +1)vld h) ., j=12,. (7.16)

min (%, X,..., X,, X) <h ; <max (x, ..., X,,, %) S sk
Slassbin wp o U A0 B Glp oS ol sl b (nF]) e b G (T-10) (6,8 e Jge b

:r-i)‘-’ 5 a:u:\.ﬂl}}\jf‘ﬁvbﬁ-dyfé

L=t =

X" X 1"

X- X X-
(D= f+ 2 (7.17)

XX XX
plﬂ(X)—lT s (7.18)

X X

L3l sl el cpl glas ol ol ol pen X1 [x5, X ] 13l @ (7-18)

E&x) =" ‘ﬂ&) (7.19)
Emn=1;%zwn . %<z<x (7.20)

Zxﬁlgsﬁa:w.ﬂ(oljsda}j\ﬁypsa\e-): J}»Jéj\é)é@w&::g-v.a
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po= RO B) e 2

(X% - x)(x- x) (% - x)(x- x)
Jp= TR D) e 2% %
(x- x)(x- x) (% - x)(x- x)
L(x)= (x- %)(x- %) 10(x) = 2x- X% - X
(- )% - x) T (- ) (% - x)
P(N=L() 6+ £+L(0 L (7.21)
PHX) = I0(x) £+ 1§3) £+ 10(x) £ (7.22)
Dol G5 il Sl eslinad L
» I Tl Tl S, Tl £+ % A4 £ 7.23
%> )= ) P ) e -y - )
B3 =< (5 %)% - %) 82) L %<z <x, (7.24)
il p(X) dhesdor pas 4l e Rl
My @pfix)=26 o 4 A, b & (7.29)

i;;(Xo -x)(x%- %) (x- x)(x-x) (x5-x)(x- Xl)g

)-.l') CJ)‘}-A: U‘jj Wl \J X0 alod) 2 QT LSLE.?— G C_,\JU [XO,XQ] e)b 0> X ﬁJLiA GA} st\ “ éj.@ 4.2_;‘)
Lol
1 1 ,
Eftx) =525 - % - %) 82) (- 5)(% - %) [0+ £9h,)]

thlﬂhZT (x5, %) (7.26)

. qab Q‘deaXQ,Xl 4\.]&5.;6\).3[2;'-@\}:2.3
:«L.owl LSJL'*:" Ls‘o;.bw
Syso el ys b h flfpmw Gsles {Xy, X pees X, | 4zl

X, =x,+kh, k=0(1)n
£ = f(x,)

'("-,’,)‘JUL.‘:’})JLPJ}‘fJ‘°JLLL“"L
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£- f

1&x)» pfx) =— = (7.27)
B = ) B = 2 g,y <z < sl L
Al o 0L (7-19) il 55 Ut b e aber o
Feols spd eslial g 4z s oligns Jse I3dme azuilinr
flx) = phy = B0 (7.28)
Efx) = flx)- o0 221?' 5 (7.29)
Lol Xo Jsm 55k (6 Jae Sl ealanal L
»
EW(x,)) =- 3 %z), x, <z < x, (7.30)
Dol sl 5 Q)Mljxodaj;ﬁfpsgf&u;ﬁdu
& x,) @pK x,) = Igzbfﬂg (7.31)
)= )= 220 = ey o) 5 <z < x sl L

S i 1) (S e g3 Sledisy S 45 0 Ol5 e oS s abse 53 -
ol il o pl P s o 5 Gl 1 (6,8 Gt oss SO IHT g
\f‘”(x)- p<’>(x)\£ Ch”
35l e 235 s1s (T=81) 5 (T-27) (Sles, G5 i gt b ol B 31 s b K, €
il e ps 4 e 233 sl (7-28) 5o, Lol s
Sy Bl 3l aS sae sledigy 5 @b SO 5L ar s sl sl e Sligps Sl eslinal L Ols o

S el sl e 1l 5,8 Do Ll 6 R ml Al Ll ol uled e eslin
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u'.‘L:'.’ﬁJ" J‘ ealaal L' ﬂ(2), ﬂ(Z) LS‘J" w;ﬁ RGO RS AP K }'.’.J BE) f(X)zln X CU ﬁJLZ.a 1_7 Jl;'.d

sl Sy 15 038 alad sl (512 VL OLS Gl ot 5 b

Xk 2 2.2 2.6
f(xx) | 0.69315 | 0.78846 | 0.95551

f- £
Deols fEx) = 1 e sleslanad LD >
X - X
42.0) = 0.78846- 0.69315 _ .
22-2
Deols (7-23) s 3l eslizal
§2.0)= 4-22-26 (0.69315) + 2-26 (0.78846) + 2-22 (0.95551)
(2- 2.2)(2- 2.6) (2.2- 2)(2.2- 2.6) (2.6- 2)(2.6- 2.2)
=0.49619

Lol 142.0)=0.5 Glies .33 Hldae oS e

:ﬁ)|>(7_25) &j)j‘b)m‘l{‘)ffj;@fwdt}

e 0.69315 + 0.78846 + 0.95551 u_- 0.19642

2.0) =28( 2-22)2-2.6) (22-2)22-2.6) (2.6-2)2.6- 2.2)}8

14

£Y2.0)=-025 Grite 335 i & wilie Ll

ol Ale B sledss w0 b e sl

E%F%f“&) , % <Z<x
EM)=;<XO- X)(x - %) W2 | x <z <x,

%)= (2x %+ %) 82) v (- )05 - ) 00+ 0], x <z hn, < x

. V-”‘Jb f(X) LS‘J.V
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A x) =In(x)

M, = max\ fQX)‘ = max

=03

)%<X<X1 2<x£22

M, = max\ ﬂl(x)‘ = max =0.25

X, <x<x 2<x£22

M, = max| ¥ x)| = maxi =0.25

X <x<x 2<x£26

=0.375

M, = max‘ 1“4)()()‘ = max

X <x<x, 2<x£26

Lol aslke e YL O Sl

2-22
|E%2.0) £

=7 2210.25)=0.025
| E%2.0)| £ g\(2 - 22)(2- 2.6)[(0.25) =0.005

| E862.0)| 52(4- 2.2- 2.6)(0.25)+214(2- 2.2)(2.2- 2.6)((0.75)
=0.06917

Al BB 5 e g8 G ley, 27T

Do Ll 3 I 5l

2

EA(X)= f(x+h) = f(x)+]zf<(x)+]; flEx)+...

2

—+mp+ ]

+.) AX)
= ¢ (%) (7.32)

= . - d

PO E 1S b S s (1-32) ol 51 015 o Shias 5k

150



hD=In E

i
iln(1+D)=D- 1D2 +1D3 - ..
i 2 3

hD=1- In(l- N):N+;N2+;N3+... (7.33)
!
! ) i
2sinh '@ 0=g. L gi4
1 &g 223
hf\(x,) = hDf(x,) s Ol8 e ol
lor-lorilps
| B S kS Kk~
1 3
hfex)={N£, +;N24+;N34+... (7.34)
!
PSRRI
R T T
d’ :
G-PUI P L {1+7} S bl )
p=—""__ (25inn"' ()
| L 2
a7y
2 2 A2 -
=il - Lgr e 2gs. 2
'ng 3! 5! p
12 1222
b)) = - g+ (7.35) osls 1

D5 el eslizd 015 e s ey 51l Olg e 1 Grie SYL Lol oS (ol alaly Il

i +
o= L 4 O g
= 24

1 l N +MN”2 +
hD =j 2 24 ) (7.36)
1r+3mj,+2 +5r +521r+135mj,+4 i
24 5760
7. T g 5T 2 g g S
1 24 5760

Libsir S
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2 o XX 4k 53172 pss 4 ey =1 Jsl 4 e (8 e sledis) Ol5 e 858 dlaly Sl Jes s

i 1 1
EOPEEAEES
hfx)={N£ +;N2 fk+;l§|3 £ (7.37)
!
T 1 1
imdf, - —nd® A +—md’ £ -
6 730 «
pr-Dr+lpr-
| k k &
! 12
I f«(Xk):%N21;+N3q+gN4z;+... (7.38)
!
far e LarreLaor.
(S ) R
A
I%- 5]1 ﬁl(zl) (7.39- a)
-I-
fox) =1t Tz (7.39- 0)
!
I ﬁ<+1 B f1‘<-1 bz
(e T o 0 gy 7.39-
Y e %z ,) ( 0)

C Sl 3 s e 233 sols (7739 €) by 5 Jsl e 35 lls (7-39-6)5(7-39- a)sles,

Dol el 1 5 ledins e I o Ol | Il e L (7-38) ala, 51 81 s

Vf - 2f + f
e iz ) (7.40- )
-.-
P

A=} L2t ey e (7.40- b)
|
! L= 26+ £y u £@
i -— z 7.40-
2l e (7.40- 0

C il 053 45 235 ks (7 40- €) hss s sl as e 235 gls (7 40- 5)5(7- 40- a)sleds,
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el Gl o s slgdig, - 3T
oI Jadr Bli 5 as sz SO 3 (%) mb pslie 5l o oS 5 SO s (0 Bas cnl 0o
J}J}LM&\f\.fu Mbh(tfbwuﬂéngj.b-ia@éms@ffasy@ulfavuubbu\

.ﬁ‘)‘bd‘)w@)wau\mwf

K= A a f, (7.41)
I=p
r r) — éj
B (x)= & a £, (7.42)
| =tv

DL R ) Dy sl S A 2 ge 035 ahad (gl

B0 = B 0 B (7.43)
h I=p a

O (x) = 1,?1’ () - A a £y 2 (7.44)
]1 | =tv %}

Sy b Lo L o s Wiy come 35 @ Sl el 5 (7-42) 5 (T-41) Ly, 53 s 2y 1,5
Sy Slinte Cile Colye 3o 5 aons (oo Lo Xk U 55k (6 Sl eslinal U (7-42) o(7-41) Ly,
23 oy Sz Gl ol o |y SOl et S 5L 3 5e SVl Sy adee 13 st 8 b

Ll Sy | o gl (7-44) 5 (7-43)

Dels Lpd ol p=2, r=2 (T-41) daly oo el o5y 55k
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V/a f%x)=a,f,+a f, +a,f+a £, +a,t,
=(a,+a ta,ta +a,) f(x)+h(-2a,-a, +a +232)f¢Xk)

2 3
+];(43-2 ta, +a +4‘72)ka)+];(' 8a.,- a,+a +8a,) 1¥x,)
4 5
+b—(16a_2 +a, +a +16a,) Y (x)+ h (-32a,- a, +a +32a,) ¥ f(x,)
24 120
]]6 6)
+——(64a,+a, +a +64a,) Vz)+.. (7.45)

720

Dels b b s f(x,),71=0(1)4 3 o anslin b

a,ta ta,ta +a,=0
-2a,-a,+ta +2a,=0
4a ,+a ta +4a,=2

-8a,-a,+ta +8a,=0

16a,+a  +a +16a,=0

Cels O e -

a.,=a _-i a.=a —E —-&
S R T R )
Dol el 5 S g s onl 2l
1
mxk):ﬁ[' t, 16 £, - 301 +16 1, - f1;+2] (7.46)

[]4
£= 90 fZ) L, X, <Z < X,
e e 5 55 s (T-46) i ol
Dy p8 I b Sl 4-7
c@d;ﬁpegﬁ.J\.'._.."I:LfL;dChpQ)j‘,a!JiﬂéwQ%J.ESLSLBcLS;L;&&JJ&&L@JJJJJJS)j@
Jols 5 o & 1 L) ol T e Grie & hgy Ll WIS s ho 4 S gl £® 0

Ll sl bl il o als o 6Ua>gszjsz,¢5jr5<a|mhol§fj Cl ole Cj.iu)bhra\.l,q.e-
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j\mg}m\@.ﬁ«a.J;&Q)fp&{ﬁ)lﬁﬂ.{)‘liﬁ@w|ﬂjc&5&é‘4ﬁ>m&l§&‘ﬁ‘&>;
S mb polie aSB s LA redas Aol Gl o5 US4k Ol 05 S5l gl b Sl Sl
sl Jold pslie cpl Ll o dld acule 335 ol S pslie ol 555 LSl ol esls Jsi LG
S ol o33 Jsto o Ik fic, £(X) bl liie A(x,), AX) = £,+6, im L3L Lo 03,55,

LS e B s o oS Grie gade ledss oo 03 S, slat S0 e

fix)- f(x) h

&x,) = ; 5

%z) , x,<z <x (7.47)
o oS (T-47) ey 5l oS o 55 €0,8 35 a1 fX0)LHXI) amilomass 03 S5, las oS
S S

(f+e)-(f,+&) h
h 2

f(;_'_el'eo_émz)

f&x) = T

_h-
rkz)=—

- £
h

1&x) = + RE+TE

5 €= max@eo

b

el) =S o Sl dres Sy 03805, gl 55 4 TE , RE &5k

M, = max| 1% x)

2e h -
= = D als o KT
|RE|£ . \7E£2M2 ols ol T st X E X x

J\iLw Bl 2 .la.sb) )‘ (\JSJA)J agjb Xl dc(Optlmal) Lo (K bh rg

(a) |REHTE|
(b) | RE| +| TE |= min imum (7.48)
Dol oS eslind (7-48) e, 51 L S
2£ :ij\l2
h 2
ho=2 |8

2

| RE|=| TE| = \JeM,
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Dol oS eslind (7- 48+ 5) adal, 51 ST Ll

2:+§M2 = min /mum
_bzze +;Mz —0

_ e
]]opt —2 ﬁz

6\)\51:{)123 U"qj) S8 oKﬂc M2 »0(1) 9 .,\JL’ IOk r.:S u..ajﬁ QJJS "\:’)‘) 6Ua;— 4\.,5]6 Jf‘ Jls Q‘j..;u

2eM,)” 5l e e U S e I

by b3 68 Grie s e b e o8 b 2-Td

-3Ax)H4Ax)- Ax) K

= Z <7 <
&x,) o 3f¢(),Xo X,

fx)=In(x) sl 5 Jodx gl ols 51 1Y2.0) Gl p o B o KT 545 eslizul REF|TE| Cusls Sl oS

CAEL 571070 Slsle 35S Wg, slas 4K s s Al

X 2.0 2.01 2.02 2.06 2.12
f(x) | 0.69315 | 0.69813 | 0.70310 | 0.72271 | 0.75142

BIE Ll 1,11, 10 U olis e gl 05,551, skl e .e.e, S J=

2
mo)z-szz;ﬁ- 4+-3eo+2iel-ez+f;mz)
=‘3f(;+4f1‘_1§+RE+7F
2h
o T el i, s o
Caslse 5 el €=max(|€, || € |,[€, S
s x, £ x£ x,
2
REEX RS M,
2h 3
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2h 3
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3
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Do
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Q'|"|'%

by = Ear

X

f(x)=In x
M, = max| 1=
2£ x£2.12

b 203 oS eslizul [REFTE] el ; 5| S

4”5 M5

| RE|H TE|= Corlabe

(12)5

Db 003 oS eslizud REFHTE[=min el Sl

6%6%1\43% Lilewdsle S gl Bl

Leslre=5 10°° 5 eslizal Ly |RE[=|TE] 5 eslezul L

Dl s esls Jsa 51 h=0.06 sl L
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- 3(0.69315) +4(0.69813) - 0.70310

£42.0) = i =0.49975
o3 h=0.01 iny 1S Sl gy oS b 51 S L h oS Ik ST
£42.0) = 22069715 + 4(0.69813)- 070310 _ o0

0.02
Dl 35 b oS S o am br ol 5 (200 =05 ol x=2.0 4l ﬂ(x)=i ol o o
.b};&vﬁ;gb}ﬁ%gwb%w&eJﬂTw&@u h<h,,
(Extrapolation Methods) b 0y 5 sless, = 5-7
oalzal @iled ealiial ba esls oo 31 ol bLE 51 as o ols 5LNL @B shils slediss 4 ol cs 1
Syh oh S 03,5 Ll sllaxt Gl Ol w55 ¢ 358 0wl alome L1 sl ol bl
O35 oo 0 cnl Gl 03 2525 el 1 65 68 gl Gl OGl Jl- e 33 5 (o S 5 b ol i
g 2b i lp o8 gh) oS o 25 Sl s 1) el cpl olite GlealS L e ) S
w55 o 2R e s Sl 0l ol h 8 U5k Lplp s e s gl s, G Sl eslinad Ly L
Dol 1 sk edds Lol qh o8 Jsb Ly plp s e s Sl eslinal LS ik g U gl 0,5 g(gh)

g(h)=g+ch” +o(h™)
g(gh) = g+cq”h” + o(h™")

- 978~ 2(gh) | oy

g -1

2V (k) = qu(bz,- f’(‘]]]) = g+0(h™) (7.49)
g’ -
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L ore Ghas G b5 ol arloes sl el 200 b S Dol ol (PHD) S35 b s, ()
ool b Osp e b a8 e Sose VL COle S S Gl s a5t Jeols sline o8 b 5

o3 s odaol O syl Sl s
s n B gl LSO LT Wb D5l Sl (S ¢ s S e b b gllas oS

5 SIS LS Jsb a5 5 ke Ol b R el 5,0l Sl s el s S8 a5 e b pleds, Ol
1. )
QJ)NJ: C&‘j 6‘j.,. (,.:S@Ul;;b\ q:E LG)A.Q )\5 L}.’Lw‘ 6‘j.,. MJM b w.«\.«.& djbb&i ol

DS s 1y 5 s S o sl 23 Jle G i,

f- 1,

Ex)) =

- 7.50

Y (7.50)

Gy 53 Cogm O ooy blad e Sp b abge sl o 1= f(x- h), {=(x+h) S5k
ESx)=ch’ +ch' +c, i’ +... (7.51)

h o8 Jsb 5l Jas dzes 20 olie 5 6,0,
A M 8 ) oS o 5 sl s ol oS Bl e £() = AR (S e 55
ol W 7,,r=0,1,2,... SelS Usb Us ol o Jols (7-50) a5, 51 esbizad Ly AL g(%)

g =g+l +c, i +c b +...
ol? N c,h' N c, i’
4 16 64
ol  coh'  chf

+ + +
16 256 4096

g(f) = g(x)+ ;. (7.52)

g(zli) = g(x)+

BT R EPE VIS REE
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h
L AgC)- e
g hy=—

1 5
=g(x)- —c,h' - —ch - ..
g(x) 1% 165

4g(2’§)- g(g)

h
o —
g (2) 3
1 5

cht-——cht- .. 7.53
64 > 1024 ° (7.53)

= &(x)-
o i O(R) 253 L 0) Sl s in o (7-58) el 51 8 s (2" () ool ol
D ols gl (7-52) Ll 5lep Gl

h
42g“)(5)- £V (h
+—c b+ ... (7.54)

(2)[1:
£ 47 -1 64

Jge 3 51015 o 1y VL Cole 35 (sls ol W il o (A7) S35 Lg(X) o B (7-54) ok,
L3ge oS 25

4mg(m- 1) (%) _ g(m- 1) (b)

MR =
g7 (h) a1

£ (h) = g(h)

, m=1273,... (7.55)

c 3,8 Al 5 Jdr A0

h £3° eoler — s
h | &(h)
4 NS 0)
?] & i) g(l) (é) g(Z) (h) g@) (h)
| 29 2| o
m A 2
h h g (27)
? g(zﬁ)
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20 gV () <e
. .,\.JIL’ T dﬁ«.ﬂ J:— B )L:M e

f(x)- %)

)‘ oaleul l{j J\:,S oalaiul I(QXI) = Y

dj"’f)“ Y u..ajjsu J’.’.) JJJ‘} 6[.65 05‘3:3_7 JL"»O

Aole by (3) Ogwsylm 2lisp L)
X -1 1 2 3 4 5 7
f(x) 1 1 16 81 256 625 2401

'ﬁ)‘.))#&fwh‘u)‘e}l.ﬂw‘b

M: ]i 3) [174 5)
°h ex)+— f (X1)+120f‘ (x)+...

Dl el ol Ly Sl esliad Ly s s 1

(3)
h Fom?) [ o?) | O(h®)
4 300
2 156 | 108 108
1 120 108

Sl b els 5 bl (@) =gV (2) = 2P (4) 1,50 b 335 J> ml £(3) =108 & sl o

cdaes ofi' 10(2) o bdar i |5 8L G35 Ol aeml ps g 1 s A) =X
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Joab gl o 03

f(x, +3h), £(x, +20), (%, - h), {(x, +h), (%)) 51 & 0(h') a0 5115 sl a2y Jpeo 3 G -1
sl Sy FUK)) (Sl S e el

&l etz b as S Laiys |, Af(x, - B)+ Bf(x, + )+ CH(x, +2h) + Df(x, +3h) < ke slaal)
(48 bl lize 55k L D,CBLA 5 axisi 1 55k 5 a s

D3 s iy a5 QJMXJsf‘;;,:ﬂsmawdzg)ogﬁ@b?w—z

Ax+h)- Ax)

f§x) =lim .

hA® 0
Q)}.&AS ﬂ(X) LS‘J"‘) f];((X) 6%ﬁjo>;ubﬁ‘|wawJUQ;ﬂl§jXJ&f&)@}‘cu

Ax+10"")- £(X)

X) =
fnq ) 10-11

abs Jpm o f b 55k3 5 s (ol alam b Loy UH? a3 0 51 ot alo b W) o 5 (sl 25,73
..)\.’"))I&;MJ\.’ Xoi]leOi2l] JJQTW[}U‘}XO

v\ﬁjai.zjbjbbﬁjcu_4

e I
h=—+—M
e(h) 6

3 ]
.>)l>3/A—f[ 55 s () S Ln3 UL L ol B e 4 e e (5 LS M 0T 53 oS

Sl b S rie sl b b slaD
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+ A -
2 h
1 1
b 1% @FQ( 1 3D4 i)
(C) mo k+l f 3 fl‘(
f
(d) /
BTG IS W+ a:‘.ﬁﬁ)’ 6;% ijv"f_6
f(x)=a,f,+a, f+a, 5, (X, =x +4kh)
o by Lt alesr 3L 53  p, Slyp S Ll akasana,
L0(h?) sl L £4(6.3) 50(h) slax L £Y6.0) 5 aS sxlial 115 Jsde sla eals 57
X 6.0 6.1 6.2 6.3 6.4
f(x) 0.1750 -0.1998 -0.2223 -0.2422 -0.2596

J‘.’.J A‘L"‘J S ')".‘."L.‘." L;‘;'.'.)E ‘)dabagaa _8

s 8= a) + by(t) + ka) + 0y k)
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Dilrs Ko Lpdn e Joome Jawilyis SWslas w0 ¢ (93,58 Slsby Blas 51 gl | 4o 1-8
lae S b cn g S OF Jiee pazey OF Slinte 5 al SO o Sl ) alaily ¢ Jsene Jondl i

PO ) S Ol e Jgeme sl s

f (x84, ") =0 8.1

ol aslas SO 4 o Sl X 0 il y G2 45 0 o SVL Ko 5 dtea X 1 el O Slinia y
Ans e &m0V s Sl edle sl dalas a5 OF GRie 43 e o VL S et le
Sop sl o Giiliie 5L SO L s B LY(R) atels mb s Jools o8 pa e sl (5Ll S )
el o b gl pE s et | el as doles LSO
PO 5 JSE e Ols e b e pl A e fedl s dlsles S
81,937 (9=r(y 82)
e
D st 3 S 15 (B1) il oles il s e w bt w5 L (X)

P =Fx y 8. y0) (8.3)

c 35 o odosl (8-1) alasly Ll i 4lslas (Cononical) 518 yioled |y dalas oyl
D adgl lde diuw—2-8
Gl sl 3 &S elds Colin 5 X 5y o sl aal)(8-1) Lo Ldlas dolee & oy ws g

WX, y,¢,C,...C,) =0 (8.4)
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Ll 5 So X Ol e a6 S s a
Yy=wx0c,6,...,C,) 8.5)
s boan 5 S ksl olg e e Bop et
(%)= Y, v=012,...,n-1 (8.6)

adsh dasl ol e (B=1) ol s aslan. 350 (roand AL o pgms g adsl Ll 3 4 oS Xm0 aba S s
LS e pl e sl e die | (8-6)

8o Ik aliwe—3-8

b V.:;Swu:..qlda&&ju;ﬁ); Loin 3l dsles sgee Olgm j3olsids colin s gl 5 assils
sl o (85 e e alies |y (630 daol 15 ol e (8=1) sl s alans 355 o 0desl (g0 Lol 5 I
D sl ad e Vsl ol&Kius 4 YU S SY¥sles s -4-8

e bt 31 IS0 oS G Ol o 15 (B-6) sl Laul 5 ol e (8-3) ol ad e Jodlis alslas

ul :.Y>}’¢:Uz "“}}n-l):uu

S sk

ul=u, , u(x)=h,
u$=u, , u(x)=h,
u=u, , u(x,)=h,

u$=g(xu,u,,..,u,) , u,(x)=h,,

D3l LIS 3 e Sl sl L Ol e 1 Bsh oS
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w= fxuy)  u(x)=h 8.7)

éu, u d, u
e, o g
Axu)=¢€" U h=¢€"u
& u ¢ u
e u u
ag( X uy, uy,..., u,) 21"-10
dy _ _ ) .
i Xy, Ax)=y, (83) adsl Dlde diess > el ol ol

355 G (8-T) oles oais o sl el Sas

ol AU s Ol 24z 5-8
ﬁ,z;g\ﬁwjgﬂwétﬁuosﬁ,suﬁvﬁjg\ﬁ;,mzij,,;\ﬂm;wqﬁ@u
Olyr o T Wil lgen SIS o3kl & 81 Lilul . 2l by £l 5l 5 conle 4 0T sl s
il sl Spline gla S35 L o B Sl (oDl5 o Lo Il Sl dal 3y dslae 6l (63 4 e

Jl Y"if; o 2l ely 3 b aS oyl s (O3 Hlsem Ol gl Sulie gla ol e r.:.:lc.’

o S 5 Lleem £33 (Libschitz Continuity) o & G
dis Ol g Sl 6l [# o > ol) 95 (Smooth and uniformly monotone decreasing) Js5— =
el o o il 4 dl el i LS K a8 s e 4 S b s 4l e
Lo o (S
Sl G ol el e T o3l o et G wtesy U g LR 5 R 1AL g oS 0 5

Dol aals x0T 1 s sl a4 shey AL il 325 k

g(x)- g(x) £ Kx - x| (8.8)

P35 155 5 Jlser b8 LR 65 wR 510l S oS 0 280 o 1550 5 Llser b s

e G s adaly 3 X pslie wes slil 4 0T Rt Lk s Grie g o8 e b
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- ME g(x)£-m<0 (8.9)
c s ol odls Cude glgnl Mogm G856 sl s
S o Ay s adsl Sl i 55 B8 il OS5 sl

A=dy- e, ®0)=1 (8.10)
M=-(1+x)y+sinx, ®0)=1 (8.11)
v_.ub (8'10) 4.1.1...,.& BLIS]

fix,y)=4y-€e"
fixy)- (x)=@y-€)-@y-e)=4y- »n)

BV

| Ax3)- (% 3) E45 - | el ol
mt{@k=4l;.-g-ﬁ\)gjU\;wgfgdé,ﬂﬁy@Mf@Ududﬁ\ﬁcﬁﬂfdaww
C el X slie e 1l & BGY)TAP0 6815 s S5l SS F b I g
Sl ewibe £ o (8-11) akecus o, 55

f(x,y)=-(x*+1)y-+sinx
el 10

Ax 1)~ f(%3,)=- (X +D)y +sin Q- (- (X +1)y; +sin x)
=- (X +D)(¥% - »)

Fesls Al [01] sl opl pb
| f(% 1) - f(x ) £ +D|y- »|£2)y- »

0£ xE1 Sll 4 ol p Clas ol k=2 gtbw%ﬂﬁdbbf@USﬁﬂf&ww

:v.:)\b

F(x)=-(X+1) P -2£ £(x)E-1<0

167



C ol lpens Ja5 15 Sl s £ sl 48 das e 0L el

el adsl e diie Ol USG5 Ol 2 s Ll 4 S s 2mdse 0o -

Sl o f b oS8 R={(x):aE xEb,c< y<d} a3l ke 5L aml SO R (05 o (5,51 i
aKﬂ.mpmukgupw@_ﬁg@ﬁygwmﬁjmg@ﬁ (X,y)TRﬁ;u,,@v
K= Ax3), (%)= a5l sl i

s g 7(3) oS a1 Syl Blian 35 dal gt 550 pmmin Ol L1 (3, )T R jpslie oo 151 &
MR- AN E Y]y - LolSST Al Z(X0)=20 ads) a5 b B b 4l lkie

celd 3 andd ca gl BB AU ) n 1 i Rl pd eeal s il

oo oo b as ()T R CR s 5L oasb o Glaze sl mar ) a0 £ b ol a1 el
23le me Gl M= AX D), M%) = 3 adsl ollie adies oK1 130 S350 5 Jlpen Y 4 o
C Sl 3 3 paie Ol D (3, 30T R

L olSST il 2(x0)=20 sl Loyl 15 U 150 adg) 5lide s Ol g 2(X) oS a0 oSyl Bilias

(M) - AN Ee™ |y, - z

C ol (8.9) ey 5 eSS VL O S culm bl s
003 & b e LLaS ol DU Jsane fedl js SVl 4 105 LS 50 Ol s B8 anad 5o U
Dy SLls 8 oS o L5 S o A3 oS 1 gl adyl e Bl da w0 ol 511 AEL e s
.M@wy,xqw&»ﬁw&miﬁébbf(x,y)cUﬁmS@y}mvﬁijﬂjm

: (Text Equations) {51 <Yslee 6-8
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e B8 B Lolg o (D) ) dai e Sloes 53 (8-8) sl e ales Sl g 5,
F3S o A= 1(x ) Joedl s abslae

Joh Mo 5 dn OF (o5 (7)) 4l s O 5ok (6 Jas Sl eslinad L 015 o 1L ERY) o 8 o
3 il G el e alslan st 3 11 5 pa Jast

A=l y+c

17
| =(—)-
(ﬂy)x

__. _NAf f _
= A7) - 3O+ (x- %) Sy
T x
S gian ol 53 &) g (8-12) dslae w= _y+|£ bl b
W=l w (8.13)

Wil pesmge Was | sae a0, 00,0 Gb aslee Ol o ol ol o3ls OLES 3 IS 5 W(X) ol

w=e" el Ka
bﬁ)(}b@f@j‘)‘.ﬁﬂd&mwvﬁ

A= (x5, 59
Hx)=h, . y&x)=h, (8.14)

S s et ey SAIG S L, L aline Ol
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W =- bt~ cw (8.15)

1r 1 .
b=- ,Cc=- S

e 1% o

GV Jib oKis Jslae (8—15) J:.w'\)j.i: Jalee
ul= Au (8.16)
€0 lu

u=[u1,u2]T,A=_é_ a HPCGSRVERST
E€c -bhy

u=w , u=w

el Al A e Sle aasiie dalee gla 4o 2,7, 4 (8-16) L (8-15) dales oy coals
z’+bz +c=0  (8.17)
LS st o bkl i el (K oS 3 Sl a s
Ogm3l dolae €=0 (gl Ao Js5 5 oled il s alslas sl 23l 6>24c 5 €2 0 (b>0 S-1
g daly ) e (8-15)
W+ b =0 , b>0 (8.18)
Wslaa €0 (g Lited (S5m0 5 pled ¢ hedl s dsles sleler « L [B>24e 5 €30 5b<0 S1-2
Do Al 5 g O g0
w+bm =0 , b<0 (8.19)
ks Jlag Jedlis dilee slelsr 23U [BIE2Ve 5e>0 -3
A® ¥ a5 8 e OSG OT Olug aals 5 ol s Sl b S Ol olSST 5L b<0 S1-
3 el 5 O s (8-15) sesl ales iL =0 S1-

w+cew=0 , ¢>0 (8.20)
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25 0l5 ) oS oo S Sslee alols 0w 1) [a,b] alols bl wies sl oslasl @,b,2 kel cpl)s
et 3 B 3 (B-21) g L 3o s Lol ol (35 i s 5ty ol (5 letsl (sla 4l
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Ly b S aiss wn 53O 015 o1y B bE el o s B L sl oS b |, G5 Ll
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h= S sk

Ll e X akd 53 Y(X) dow Ol gl o8 Ol S Bl S Ly e b gode g3, 03
Sy slael wsl o (8-21) adsl i dive (s30e Gla > YoV 1, Y0 o (Vi) 40 seme 1L ol o
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Vi =y (eoynh) =008~ 1 (8.22)
S ey Truncate U 3 5 slast, ol sl a0 blis h (ijfcb a5 Lol o momad wU LT AU
S o S 5 S JS LI sl W8
T = Axp0)- M) - M (x;+ Mx),h) , (8.23)

P SO s S s 4 e Ly i
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2013 3 B sl a5 e s i S elal 2 (S R g b SO UL sl a5 e Grie STalail ol s
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