Question

The temperature at a point (x,y) on a metallic floor is T'(z,y) = 42? — 4y + y*. Wearing thermocouple shoes
that measures temperature, you walk along a circle of radius 5 centered at the origin on the metallic floor. What
are the highest and lowest temperatures measured by your shoes?

Solution :
& Lagrenge Muktiplie!

The targeb: T (0,3)= 30— 4x) +Y> D Tu=8x-4y , Ty=-4x+
The (onsStraint - ﬁcx,)) = X +y"-25=0 @5,6;2)4 , é) =2y

By the meghod U‘la‘.jranJe Mautsipliey,

8X%-24Y = 22X 426-2y =2 % @ = -2 =>-(-2y)
(0 —4x +2 = > 2y =1 4% -2y = 2-(-2Y) © = D (x+2Y) =0
X +9*-25 =0 x* +3* =25 & S »=0 oy ==Y

Suh D=0 imto @, 24x%-2) =0 DP =2

P(,tbtinj them -b@e—ther, AA=-2Y OY (7:;;c

Methocl. /. R
Case). Sub =-2Y imto @ = ((WP+Y =38 = 5V=X 2 )Y=5

> {)6:—2\]3 Xx=2§5
J=J5 ° {):——JS
Case2 . dub Yy=2%| into @ = H+(20)=38 D SA=xX D x=5
= { =15 1‘ Ax=-J5
oY
Y=285 g =-25
() Sub ==-25, J=J5 into TCX, ),
TCx.y) =4 - dxy+ V' = (2¢-Yy)2 = (-AJE— J5')1= (-55)1: 2515 =|a§
() Sub %=2J8, J=-T5 o TC0.y),
T(x.9) = (226-Y)* = (463 +J§)1= (5&5)1 = /28
(3) Sub 2=J5, J=2J5 into T(%. ),
Texy) = (2%6~-9)* =0
(4) Sub %=75, Y=-25 im0 T(% )
Tex,9) = (20-Y)" =p

Hence , the zﬁg}\est Temperatuvye IS /125, and the [owest one iS5 O.

¢



methoo 2. Short cuts
Ref, :
Jorom the Juasion O e~d @, we g 0=-2Y or Y=2a%.

(sel. Sub 0=-3y 0@, (-2 +Y*=25 = Y*'=5

To.y = 42— 4xy +3*
= Qx-y)
= (2-¢23)-Y)

25 Y% = a5 A5 =125.

;se2. Sub Y=2x im0 (®, XL+ (2x)V 2K D X=5

T(x,Y) = 4> -4xy +Y*?

= (2 —-Y)
=cy-"
=0.

Alomce , the zﬁg}xest temper abuye IS /25,
oand the [owest one 1S O.-

& RemorK :

Result 1.8A
The maximum/minimum value of f(x,y) subject to the constraint g(x, y) = 0 occurs at a

point (x, y) that satisfies the following three equations

f;c = }\gx
fy =gy
glx,y)=0

for some constant A , called a Lagrange multiplier.




A\_ Pa.-ramotn‘c E7u.a./6fan, .

The targeb: T(x.3) = 2} - 4xy +y> D
The (onstraint - J ))Jj/ % +5*-25=0 (2
The parometyic 7mwnjov @ IS {?G= LY e1N:)
J=&Sin@ ,
and then Sub mto ©,
T0.y) = (22 —y) = (/ocos® — 5.*3M<—3)2
A

2
= (5 C2co0 — Sin®) pipun), o=

26- (2CeS6 = Sine )
=25. (J5-0£6+) )’
=255 06£(6+d)
=25 08CO+d)

—1£0S (B+d)s] > p¢ORH(O+L)s| =D 0Os Tlx.y)=)a5

/LL/%CG/ the /ggl\est Temper abuy IS /25,

and the [owest one 15 0.

A\ Geometric Intepretavion
J00.y) = (2% —J)L IS Mm(im'zeo(/m/'n/‘mizao(
&S |2x-Y) s maximized / minimi2ed

<=‘—> Il’C-.)’l = d IS maximy zed /m.in.;m—izao(
N5 d

E7uil/a.lentl3, we Gun fnuestga:ae the above distence when P satisfies x’+ﬁ’—25 =p

J 4

>

By in.spewion, c{max = Tadius =5 Cet c, D)
dmin = 0 (ot 4, B)

N D foux = (5 %) = 125

Tmin =(0 xJ8)* = 0

HMence , the »ﬁy\est temper atuve IS /25, ond the [owest one TS O. )



