
13.8

Sin: f(x ,y) = x
=

+y2 g(x ,y) = xyz
Then using Lagrange Multipliers , consider F(xry ,N = f(x ,y) -X(g(x,y) -54)

[F(xy ,
N=0 -xys

(1) : 2x=x
= = x= xy?

substitute into (2) : 0=2y-2y = 2y-123
=
y
= 0
, yz=3

When
y
=0
,
X=0

,
but g(0,0)54.

Substitute= nots (1) :



2x= xy= = xi = = = x=T
Substitute nits (3) :

* =54(= 2 EX=5 = x= 3
y= 18 = y=13.

f(3,31) = 35+ (3)2 = 9+ 18
= 27

f(3,- 3() = 3+ (3) = 9+ 18 = 27 -

so points on Xy
== 54 nearest to origin are (3, 138-)



If

Solu : f(xy) =4xy , g(x ,y)=+
Then consider F(x ,y,x)

= f(x,y) - x(g(x , y) - 1).
=

xy--
EF(xy,x=0 Es 0= - 4y- (1)

& g =E =4x- 2xy (2)

by
=- (3)

(1) : y=
substitute rob (2) : 4=2*** 4 . 916 (since g(x ,y) = 1 , X+ 0).

=> x = 124



X= 24 : (l) becomes y=X = EX
Substitute nits (3) :

#X=I

y
= 13

* -24: (1) becomes y-x=X

Substitute into (3) :

1= =2↳
y=3

3
.So area = 21= 12 and length = 41

width =3 .

/



13.8

Sin : f(x ,y,z)
= (xyz g(x , y ,z)

= x z+y+z= /

Consider F(x ,y ,
z ,x) = f(x ,y ,z)

= X(g(x ,y ,z)
- 1)

= Sayz-1x
*

-ly--1 +.
&F(x ,y,z,x)

=0 Of= Fyz-2x (1)

SM (2)

(3)

0== -X-- y =z + 1(4)
(D - (2) : 0= fyz -2xx - Uxz +2)y = fz(y- x) +zx(y- x) = (y

-x)(8z+2))
So either

yex or z= Note im similarly obtain y
=X or z=

Talijz= in (2) wel (3) gives :



0 = -2xX -2y = -2)(x +y) = X=0erx=- y.O ,e.
0= Exy - 2) . (b) = fxy+z (4) .

-x=y (
- 8x+1
= rx=* = X=G y

=t
Then (4) becomes 0=-(--2+ 1 = -31

.

sox =
y
=z= .

So dimensions of box are byby

·



13f

: a) flab,2) = azbich . g(a,b,c)= az+b+c
= r2

.

Flaib ,e) = flaib , c) -X(g(a ,b,c) - ri).
=abi-Xaz-xb"-1+Xrz

EF(ab
, c) = 0 Es O== Zab-2a (1)

0= = 2bac-2xb (2)So = 2cab-Ide (3)

0=E= -a -b2c + r (4)

() - (2) : 0= 2abc-2bach-21a+21b =Zabe (b-a) + 2x(b - a)



= (b-a)(2abc+21))
So either a=b , or il= -abo.

when a=b
, in (3) : 0 = 2ca4 -2x = 2(aP - X)

So either e= 0 or at= 1 .
=) a

↑ b =x
but if ro, (4) means
a
,
b
,
c to .

(2) - (3) : 0 = 2bac - Leazb2 -21lb +2x =Zabe(c- b) +2,(c-b)
= (e-b) (2azbe+2) ·

So either c=b or i= -abe

So c= i as well .
Then in (4) : r=3(X) = 35. ( 1= then=b
andf) = (3 as required



b) Part (a) give
abe)bitch => (ab2)a

So when X ,y .
z, 8 ,

we havethat X=a for some aeR

y= 6 for some be R

zi for someCER
and we see from abovethat

(Xyz)"xytz as required
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From Lecture notes : 2nd orderTaylor Polynomial of fata in matrix form
P(Y) = f(a) +Gf()(x -a) + I(X-a) Hf(a)(-)
Where Hfta)= faxi) . - · fxix() -a are eslumn rector

-[finta) : Extas] If now vector .
flo ,0)=o

= 1 .

& (0 , 0) =[0 E10,0]
00=



Ef
sof(0 ,3) = [1 i)

E-0) = [i] = [Y].

Exx(8)=
1

xyD)/00 E100) = 2.
fxy)=

+x my (0) - 1(2)-x-y) -1) 100= cyp1 ,0 .0 =2(-x-y)
fyx)=yp( ,0,0 = 2.
fyy()=100 =2.



Ef(o) · (-5) = [1 D(y] = X+y
HE)(i) = [ ][] = (ii)
E-)Hf()(-5) =E(Xy)(2x+2y] = ](x(2x+2y) + y(2x+zy))

=&(x+2xy+2xy+2yz) = x =+2xy+y?
So P2(x) = 1+ x+y + x+zxy+y2/


