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RPYi=MmY
FA=f(a)
R P Y whilei<=NO dosteps3-6
| RPY p=ga¥b)/2
FP=f(p)
| R P Y if FP¥0or (b-a)/2<TOlthen
OUTPUT(p)
STOP
RPYiziply
R P Y if BA¥P>then a=p; FA=FP
else b=p
RPYh T ¥t Mdthodifailed after NOiterations>
STOP

bnl WXbno



mNY S1Y
f(X)=x>+4x"-10

2y 1airéz2ydzydzy wm3IH 6 I N} £t PEPYRF 111
2fY|§P8Pyr oF1PEtFOIlY
f(1)=-5 , f(2)= 14



n a, by Pn f(pa)
1 1.0 2.0 1.5 2.375
2 1.0 1.5 1.25 —1.79687
3 1.25 1.5 1.375 0.16211
4 1.25 1.375 1.3125 —(.84839
5 1.3125 1.375 1.34375 —-(0.35098
6 1.34375 1.375 1.359375 —0.09641
7 1.359375 1.375 1.3671875 0.03236
8 1.359375 1.3671875 1.36328125 —0.03215
9 1.36328125 1.3671875 1.365234375 0.000072
10 1.36328125 1.365234375 1.364257813 —0.01605
i1 1.364257813 1.365234375 1.364746094 —0.00799
12 1.364746094 1.365234375 1.364990235 —0.00396
13 1.364990235 1.365234375 1.365112305 —0.00194
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INPUT initial approximation py; tolerance TOL; maximum number of iterations Ng.
OUTPUT approximate solution p or message of failure.
Step7 Seti=1.
Step 2 While i < Ny do Steps 3-6.
Step 3 Set p = g(p). (Compute p;.)

Step 4 1If |p — po| < TOL then
OUTPUT (p); (The procedure was successful.)

STOP.
Step5 Seti=i+1.

Step 6 Setpy = p. (Update py.)

Step 7 OUTPUT (‘The method failed after N iterations, Ny =", Np);
(The procedure was unsuccessful.)
STOP.
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f(xX)=x>+4x*-10

x=g1ix)=x—x>—4x2+10
10 /2

X = gz(x) = (—-— — 4x)
X

1
x = g3(x) = (10— x)!/*
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x = g4(x) = ( )

4+ x
x2 +4x2 - 10
3x2 4 8x
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n (a) (b) (c) (d) (e)
0 1.5 1.5 15 1.5 1.5
1 —0.875 0.8165 1.286953768 1.348399725 1.373333333
2 6.732 2.9969 1.402540804 1.367376372 1.365262015
3 -~469.7 (—8.65)!/2 1.345458374 1.364957015 1.365230014
4 1.03 x 10® 1.375170253 1.365264748 1.365230013
5 1.360094193 1.365225594
6 1.367846968 1.365230576
7 1.363887004 1.365229942
8 1.365916734 1.365230022
9 1.364878217 1.365230012
10 1.365410062 1.365230014
15 1.365223680 1365230013
20 1.365230236
25 1.365230006
30 1.365230013




Newton-RaphsorMetodu :
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Slope f'(p;)
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y = f(x)
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(x —X)?
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fX)=f@+ & -2 f' X+
where £(x) lies between x and X. Since f(p) = 0, this equation with x = p gives

(p — x)*
2

0= f@+Pp-DfFE+ Fa(62)]

Newton’s method is derived by assuming that since |p — X| is small, the term involving
(p — ¥)? is much smaller, so

0~ f&) + (p— ) f' .

Solving for p gives
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pRXx—

f(Pn-1)
n - n—1 = s fOI'n _:Z 1.
B P T e )



INPUT initial approximation py; tolerance 7OL; maximum number of iterations V.
OUTPUT approximate solution p or message of failure.

Step1 Seti=1.
Step 2 While i < Ny do Steps 3-6.
Step3 Setp = po— f(po)/f (o). (Compute p;.)

Step4 If |p — po| < TOL then
OUTPUT (p); (The procedure was successful.)

STOP.
Step5 Seti=i+1.
Step 6 Set po = p. (Update py.)
Step 7 OUTPUT (‘The method failed after N, iterations, Ny =’, Np);

(The procedure was unsuccessful.)
STOP.



To approach this problem differently, define f(x) = cosx — x and apply Newton’s
method. Since f'(x) = —sinx — 1, the sequence is generated by

COS pp1 — -
Pn = Pn-1 — Pno1 — P 1, forn > 1.

DPn

0.7853981635
0.7395361337
0.7390851781
0.7390851332
0.7390851332

BLWN= O
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INPUT initial approximations pg, p;; tolerance TOL; maximum number of iterations N,.
OUTPUT approximate solution p or message of failure.

Step1 Seti =2;
qo = f{po);
q1 = f(p1).

Step 2 Whilei < N, do Steps 3-6.
Step 3 Set p = pi — qi1(p1 — po)/(q1 — qo). (Compute p;.)

Step4 If |p — pi! < TOL then
OUTPUT (p); (The procedure was successful.)

STOP.
Step5 Seti=i+ 1.
Step6 Set po = p1; (Update po, g0, P1, 91.)

q0 = 41,
P1r = D;
a1 = f(p).

Step 7 OUTPUT (‘The method failed after Ny iterations, Ny =", Np);
(The procedure was unsuccessful.)
STOP.



Use the Secant method to find a solution to x = cos x. In Example 1 we compared func-
tional iteration and Newton’s method with the initial approximation py = n /4. Here we
need two initial approximations. Table 2.5 lists the calculations with py = 0.5, p; = 7 /4,

and the formula

(Pn—1 — Pn—-2)(COS Pr—1 — Pn-1)

forn > 2,
(COS Ppn—1 — Pn—1) — (COS Pp—2 — Pp-2)

»

Pn = Pn-1 —

n Pn
0 0.5

1 0.7853981635
2 0.7363841388
3 0.7390581392
4 0.7390851493
5 (0.7390851332
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INPUT initial approximations pg, p; tolerance TOL; maximum number of iterations Np.
OUTPUT approximate solution p or message of failure.

Step1 Seti =2;
qo = f(po);
q1 = f(p1).
Step 2 Whilei < N, do Steps 3-7.
Step3 Setp = p1 —qi(p1 — po)/(q1 — qo). (Compute p;.)

Step4 If [p — p1| < TOL then
OUTPUT (p); (The procedure was successful.)
STOP.

Step5 Seti=i+1;
q = f(p).
Step6 Ifq-q < Othenset py = py;
90 = q1.
Step 7 Set p; = p;
q1 = 4.
Step 8 OUTPUT (‘Method failed after N, iterations, Ny =", Np);

(The procedure unsuccessful.)
STOP.



f(x) =cosx —x

n Pn

0 0.5

1 (.7853981635
2 (0.7363841388
3 0.7390581392
4 0.7390848638
5 0.7390851305
6

0.7390851332




Y &

Interpolasyon

y=f@x) + €
27y =P

VI |



x2 x2 3

X

Pox) =1, Plx)=1+x, PE)=l+x+—, B)=l+x+—-+—,
x? x3 x4 x2 JC3 <4 x5
Pix)=14+x+—+—+—, and Ps(x)=1+4x+—+—+—+—

2 6 24’ 2 6 24 120



-




Interpolasyon

Lagrangdnterpolasyonu
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y = f(x)
v =flx) T
Yo =f (x0) T




X — Xj X — X9
P(x) = Yo + Y1-
X0 — Xj X1 — X0

Pl = 1-yy +0-y; = yo = fxp),

Plx)) =0-yo+ 1y =y = flx)),



X — X —
‘ Li(x) = —20

X0 — X x| — Xp

Lo(x) =

P(x) = f(xo)Lno(x) + -+ + f(xn)lpalx) = Z F )Ly i (x),

k=0

P{x) = Lo(x) f(x0) + Li(x) f(x1).

(x = xp) (x = =) — X)) (0 = Xn) ﬁ (x — xi)

(xx — x0) -+ (X — Xe—)(ok — Xer1) "7 (e — Xn) o (e T i)

Lpp(x) = —



X fx)

1.3 0.6200860
1.6 0.4554022
1.9 0.2818186

(1.5 —1.6)(1.5 — 1.9)
(1.3~ 1.6)(1.3— 1.9)
(1.5 —1.3)(1.5 — 1.6)

P>(1.5) =

(1.9 — 1.3)(1.9 — 1.6)
— 0.5112857,

(0.6200860) +

(0.2818186)

fx)

1.0
1.3
1.6
1.9
2.2

0.7651977
0.6200860
0.4554022
0.2818186
0.1103623

(1.5—-13)(1.5—1.9)

(0.4554022)

(1.6 — 1.3)(1.6 — 1.9)
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Pn(x) = 4ag + ai(.x — XG) + a2(x - xo)(x — xl) 4+ ..

+ ap{x —xp)(x —x1) " (x — Xp—1)

ag = Pn(xp) = f(xp)-

F(x0) + @y — x0) = Pu(x1) = f(x1): g = L)~ J(x0)

X1 — Xo

Sl = f(x).
flxi=1] — f[r,]

.r‘-.- l - .t!

flxi, xi+1] =

flxie1 xp=2] = flxi Xiﬂ]_

Nje2 T

JIxi Xiey. xi42] =



Slxi x; v Visk] = flxiet, Xie2o oo irk] = Sl it Xivk]
—[;.}-—];o-o'-t"‘k-l"’*—k ,rt+k_*tl .

Py(x) = flxol + flxo, x1]1(x — x0) + aa(x = xp)(x — x})

oot an(e = x)x —xp) s (x = X ).

a = f[xﬂr xl:x‘l,---,xk].

Pu(x) = fixo) + Y flxo i, .., xd(x = Xo) - (x = Xg—-1).
k=1
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First Second Third
x  f(x) divided differences divided differences divided differences
xo flxo]
Sflxo, xi] = f[‘:,lcf ___ fﬁ[-"()]
n flxl flxo. v, 2] = f[xhx_ﬂ :,{o[xm -
flx, x2] = f[li] : {I[-Yl} Flxo, X1, X2, X3) = flx1, x, ti: :ﬁxo. Xy, Xa]
o Floew 5, 23] = _f:[x?.. x3] = flxi, x2]
X f[IZ] r Xy, &3, Yy g f[ ] f[x N ]
- Ty oozl — .
flxa, x3] = f[-r;] - {L.t.._l Flxn, X2 X3, Xa] = 1, X3 ;4 —~ ) 3
3T X2 .
" Ty - - [‘ 2 ]
x3 flxs] Flxa, 13, x5 = J1xs ‘7;3 . ::7 X2, X3
flxs, x3] = flx] = J16] flxa, x3, x4, X5] = Tl 2o -V;] :{[-"2’ ]
Xy — X3 S P
[ _ ] - f[.f_;, .'C5] - f[x:;, .f.;]
xs flxa) flxs, xq, Xs o
Sflxs] = flx]
fles, xs] = —
5 — X4

Xs f[xs]
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