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Methods

|_ecture 5
Solved Problems



Example (1):
Compute the minimizer point for the function

f(X) = x% + 2x5 — 3x, — 2x, by steepest descent
method.

Take Xy = ﬁ] , and the accuracy 0.001.

Solution:
1: Compute the gradient vector as follows:

. 6x1 le
gX) = ] [4x2
axz




2. Compute the gradient vector at Xy = [ﬂ

go = E] lgoll =V1+4=+/5=2.2361 > 0.001
3. Compute X, and f(X4) as follows:

_ 21 [11_[2—«
1= Xo - ago = [2] - o[3] - [272]
fX)=2—-a)*+2(1-20)%*-312 — a)—2(1 — 20)

4: Compute o as follows: oS %

af _
Set ™ = 0.

—2(2—a) — 8(1 — 2a)+3+4 0 —

180—-5=0— a—1—8
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Since da’; =18 >0 - a = i IS a minimizer for f(X,).

5: Compute X4, g4 and Hg1H as follows:

4
91 = 90K - 8) szH 92].”»5: .
4‘(18) 2 1_8 _6 s :
16 4 20 N
| — =0.4969 > 0.001. ;
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6: Compute X, and f(X,) as follows:
31 4

— — —— —
X2=X1—O(91=g—0( 92
18 _9
fF(X2) = (G — g0 +2(5 + ;023 (55
3
(s 50‘)
/. Compute a as follows:
Set 4 — =0,
do
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Since —; 7= ﬁ >0 - a=-— Isaminimizer for f(X5,).

8. Compute X5, g, and ngH as follows:
s1_ 4, =2 83
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XZ — g — :| l —
1—8+—O( —

= [52],11 gl _—_0 074 > 0.001




9: Compute X3 and f(X3) as follows:
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> 0
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f(X3) = (55 — = 0*+2(;)%-3 (5,
10: Compute o as follows:

af _
Set o =0,

2(—55) (e~ 5a%) + 5= 085,

(S-S0 Ta0 - e

X3 =Xy, —ag, =
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Since —; 2 =57 > 0 — a=_ Isaminimizer for f(X3).

11: Compute X3, g3 and ”93” as follows

83 _ 4 (_
54 54 54 54
2

2(9)-3
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— [g], lgsll = 0 < 0.001.

Then the minimizer of the given function Is X3 =




Example (2):
Compute the minimizer point for the function

f(X) = x% + 2x5 — 3x4 — 2x, by Newton method with
line search. Take Xy = [2] and the accuracy 0.001.

Solution:
1: Compute the gradient vector of the function as follows:

of
axl le ]
X —_— —_—
( ) 9] 4'x2 2
axz

Then go = g(Xo) = |,



2. Compute the Hessian matrix as follows:

2o
B ax% 0x20x1
G(X) = o2 f o2 f [
dx20x1 axz
1
. 1 _ 114 2
3: Compute G (X) = = [O lO

4. Compute the direction sy as follows:

) % 0]1 l—
So="06"go="| 1[2]=__
4




5. Compute a as follows:
1
> _2
X12X0+O(SO=[1]+(X _i]:l
2
1 N2 1 N2
f(X) = (2 -50%+2(1 -5 0)?-3(2 - Ja

St =0 > —(2-1a)-2(1-1a

1 N 3 o 3 3 0 1

— — — = — —0 — — = — = 1.

20( 0(2 > ZO( > 04

Since f—3>0 — o = 1 is the minimizer of f(X,).

do?



6: Compute X;,g1 and ||g4|| as follows:

iiii] f

g1 = and lg1ll = 0 < 0.001.

Then the minimizer point of the given function Is
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