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A

For the unimodal function if f(x;) > f(x,)

Optimum is not between

f(x)

Between [a, x4 ]
Between [x4, x5 ]
Between [x,, b ]
Between [a, b |
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Ans: a



f(x)

For the unimodal function if f(xy) > f(x1)

Optimum is not there between

a. Between |a, x4]
b. Between [xq, x,]
c. Between [x,,b |
d. Between |[a,b |

AnNs: C



For the unimodal function if f(x;) = f(x,)

f(x)

Optimum is not there between

Between [a, x4 ]
Between [xq, x5 ]
Between [x,, b ]
Between [a, b |

oo o

ANns: a, C



Interval halving method

if f(xl) < f(xm)




f(x)

Interval halving method

if f(xz) < f(xm)




if fxm) < flx1) &&fF(xm) < f(x2)

f(x)




In this case

fm) < f(x1) &&fF(xm) < f(x2)
f(x)




In this case

fm) < f(x1) &&f (x) < fx2)
f(x)

CONTINUE
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M/m =1,618 /

\ = GOLDEN RATIO s

Golden ratio 0.618=1/1.618

Golden Section Search Method




f(x)

(1-1)L

TL

Golden Section Search Method

TL

(1—-17)L
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Apply region
elimination rules

Suppose

flx) > f(x3)




Golden Section Search Method

Apply region
elimination rules
Suppose
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L (1-1)L fx1) < fx2)
a X, Xy b




f(x)

(1-1)L

TL

Golden Section Search Method

Continue iteration




c=a+1(b—a) (1)
d=b—1(b—a) (2)
If f(d) < f(c)

d=a+1(c—a) (3)

Putting (1) in (3), we have

d=a+t(a+t(b—a)—a)

d=a+1%0—a) (4)
Equating (4) and (2), we have

b—1(b—a)=a+1%(b—a)
>+7—-1=0 Solving 7=0.618, -1.618

Golden Section Search Method
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0.618 is the golden




1. If f(x) is an unimodal convex function in the interval
la, b], then f'(a) X f'(b) is

a) Positive

b) Negative

c) It may be negative or may be positive

d) None of the above

2. For the same function, take any point ¢ between [a, b].
Iff'(c) is less than 0, then minimum does not lie in

a) la,c]

b) |[c,b]

c) |a,b]

d) None of the above

2. For the same function, take any point ¢ between [a, b].
Iff'(c) is greater than 0, then minimum does not lie in

a) |a,c]

b) |[c,b]

c) |a,b]

d) None of the above

f(x)

QuUIZ




Bisection method

a+b
2
iff'(z) <0 then areabetween [a, z] will
be eliminated

f(x) iff'(z) >0 then.ar(.ea between [z, b] will
be eliminated

Take a point z =

Disadvantage

» Magnitude of the derivatives is
not considered



f(x)

Bisection method

Apply region elimination technique

In this casef'(z) > 0

then area between [z, x, ] will be
eliminated

Considering similar triangle

fTGa) _ f1G) — f1(a)

xz_Z xz_xl

. f'(x3)
2 () = f'(x)

X2 — X1

Z =X







f(xn)

Newton-Raphson method

f(xn) - f(xn+1)

Xn — Xn+1

fxn) =

Rearranging and putting f(x,4+1) = 0

f(xn)

Xn+1 = Xp _f,(x )
n

f(xn41)

X =X —_——
2 nrl f'(xn41)

Continue iteration




Newton-Raphson method

Incase optimization problem, fl(x)=0

Considering F(x) = f'(x)

F(xy,)
Xn+1 = Xn — F’(x )
n

f'(xn)

xn+1 = xn _f”(x )
n

Continue iteration




