Contact me in order to access the whole complete document.
WhatsApp: https://wa.me/message/2H3BV2LSTTSUFL  Telegram: https://t.me/solutionmanual

1
Chapter 1
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Since @ is negative definite, Ly, < 0. Therefore, v* is local maximum.
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Optimum value of L, L* = —1/2. The gradient
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Since |Q] £ 0, v* is a saddle point.
1.1-2

L{z1,z2) = 2 — 2120 + 25 + 32y
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| fuu! = 0 => origin is a singular point.

c). flz,y) =a>+y* f(0,0)=0,2>>0forallz#0. y*>0forally#0.
f(z,9) = z?+ y* > O for all z # 0 and y # 0 = (0, 0) is 2 minimum point.
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flz9) =3z -y =0,
1
H(z,y)= L+ f = 5(z—20)" + -;-(y— 30)° + A(V3z —y),

Hy=V3z—-y=0 A=1.16
Hy=2-204A/3=0 )= z=17.99
Hy=y-30—-A=0 y=31.16

Closest point: (z,y) = (17.99,31.16), distance = v2L* = 2.32.
Time 2%152{:——? ~36 hours.



1.2-2
L= mingy(d7),
f= d}-di

H = H(m,z,,\)=(m-—~a:;)2+(y-—yl)2
X [z —21)? + (v = 0)? = (& — 22)* = (¥ = 02)7]
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From the above equation we obtain
T
e

a2y, + byizn = (a® +0%)zap2.



The above equations have two unknowns which can then be solved for.

1.2-4
a).
flz,y) = 22+3z—-y—-6=0
Ley) = (=245 -2)
1 9 1 2
H(z,y) = L—i-ATf:—2-(m-2)'+§(y~2)2+)\(m“+32——y——6)
H, = :u2+3a:-y-6:0 )
Hy = 2-2+4+X222+8)=0
Hy = y-2-12)
. 3x+48 22—z 3 2 _
y = 7213’ Am2m+3’ 227 + Q2° — 6z — 26 = 0,

b). By Newton’s method (z¢ = 1.5, four iterations). = ~ 1.7086, y ~ 2.0454,
A ~ 0.0454, distance=+/2L* ~ 0.205.
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H{z,y) = =2y+M2z+2y~—p)
Hy = 2242y—p=0
Hy = y+2\=0
Hy = 2+4+22=0
A= —-p/8, z=y=p/d
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H(z,y) = 2z+2y+ Mzy—d?)
Hy = :cy—«agz()
He = 24 dy=0
Hy = 24X=0
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A= —, x:y:\/ﬁa.
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1.2-6

L*

1.2-7

b).

| ~(R+BTQB)BTQC = [ “3}. K:[ 0 1],
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K = (R+BTQB)”'BTQ
U* = =KC
2 = —(I-BK)C

¥ = QU-BK)C
L* = %CTQ[I—BK]C

So Q- QB(BTQB+ R M)BTQ =Q(I - BK)
K (R+ BTQB)™ BTQ
0 = BTQ-(R+BTQB)K
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Furthermore,

BTQ(I - BK)—~RK = 0
~KTBTQ(I - BK)+ KTRK = 0 |
Q(I - BK)~- KTBTQ(I - BK)+ KTRK = QI - BK)

where KT BTQ(I — BK) + KTRK = 0. So,

Se = QU -BK)=(I-EKT'BTQ( — BK)+ KTRK
= (I BK)TQ(I BK)+ KTRK

I* = c’-"sgc»-c?“z BEY'/Q" {Q)(I - BK)C
+§CTI(T\/§ VRKC

= -;. [Vau- ch)c]T [Vau - Bryc) + é— (\/ﬁKC‘)T VRKC

c).
S = Q-QB(R+BTQB) ' BTQ
- (Q"’-i—BR“‘IBT)*l
1.2-8
a).
L = 2% f=2l4y?42ior’=0
H = L+/\Tf:w2y:’z?+AT(x2+y + 2? ~ %)
Hy = 2*4+y"+22-1*=0
I, = 2222 +2y=0 (1)
H, = 22%224+2y=0 (2)
H, = 22%'242)=0 ‘ (3)

From (1)-(8), we have z® = y* = 2%, Now,

Hy = 32°-’=0=2%=
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: P2\
Hy, = w3y232—<-—) =0

3
H, = 224202 =0= %27 = -1/)
Hy = 2y+2y)m:2z2:0:>m223=——1/)\
H, = 2z42:22%% =0= 2% = —1/\
Therefore, v
2 = P =t =1r%3
I* = atyt4st=rl,
c).
f o= 4bi4bid- b2 —r?=0
H = L4
Hy = bI4+b3+4+b34--+b2—12=0 (4)
Hy, = 26536302 + 2500 =0 (5)
Hy, = 2505-by+2ad=0 (6)
From (4)-(6), we have
b:f = bg:bg::bﬁ
Hy = abi-1?=0=bl=r*/n
oo () o (HEst BT
T o\n/) n
9 2 n
s R A
bieg- -ty < (‘ ——

e n . .
Let a; = b?. Tlence, ¢; > 0 and (ﬂ&-}—iﬁﬂ-) is the maximum value of
ayasaz -+ Qn 1.6,
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1.2-9
fi(z,y,2) = 3z+2y+z-~-1=0
folz,y,2) = z4+2y-32—4=0
_ 1o, 1, 1,
L(z,y,2) = 5%t gy + 5z
Let
z
f.—:{?], w=ly|.
2 z
R 3 2 1 -1
H = S w+[M )\2}{1 9 _3 “4]
Hy, = 3a2+2y+2z-1=0
Hy, = z42y—32+4=0
H, = y+3M+i=0
Hy, = y+2\ +20 =0
I, = 2+A;w3A3?0
From (7)-(9) we obtain _
T = —-3)\1—>\2
y = *-'2)&1-—2/\2
z = =XA+3k
and
« 1
ThM+2X = ——
QA +Th = =2
result in Ay = —9!6, Ag = ~§. Hence, » = -3—%, y= —g—, z = »g-%.
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a). Here we have,
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L(z,y) = A4(z+v)
flz,y) = +

a
Va
H(z,y) = L+ATf:4x+4y+A(§—

24
Hy = 4+ 52=0 (11)
2\
Hy = 4+-g§~y.—:0 (12)
o 9
= LY g
Hy, = 5+ 1=0 (13)
Equations.(11)-(13) result in
A= ~2Va? 4 b
o2
b2
V.= JaErn
fi [
L, = Hyy—~2}i-ﬂ,,-y+téyﬂu |
A 2A%a® 22X a’y .
=t =’ﬁ[+m <8 if A<t
b).
o o
L{z,y) = day, f(:u,w)::—}-—._.,.l:u
H(.’L‘,y) = L+,\7'f:4;uy+,\ ..:i.+ _1)
a
22
H, = 43/'%";533‘—:0 (14)
25
Hy = 4-}-35»,/:0 (18).
2t 2
ff)\ = Z§+3§”120 (16)

Equations (14)-(18) result in

A= =2ab,
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which gives the optimum area
L
L* = 5
This area is the maximum since ’
f:Z
Li, = Hyy- Qifriﬂzy + }%Hw
z z
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4b[1+bx] <0, (a>0,b>0).



