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Last time: Linear approximations, gradients, directional derivatives, and
implicit functions

Topics to be covered:

Ch. 13: Applications of Partial Derivatives

13.1 Extreme Values 13.1: 1,3,6,7,9,11,17, 19,24, 26
13.2 Extreme Values of Functions Defined on Restricted Domains | 13.2: 3,5,7,8,9,11,17
13.3 Lagrange Multipliers 13.3: 1,3,5,7,9,11,19, 21, 22
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Question-01

Find and classify the critical points of the function

f(z.y) = 3y* — 243 — 322 + 6ay. /

_<3l/'3 ﬁCM// : % c/u»y crHaé/Jw‘/Lfs I % 7f
we need o check e oé#&mﬂnam‘% e Hresssea

¥/ L
{M %j

¥
Thm,
) det H),L?) > O ond {(x(?) >O :> 7@ /ws o locel min ot P
— ) w0 wd Lo 2>«

Ve (p) = <o)

ki <1 f, b /

f

o ek al—/)
— 3) det Ham {0 o D b o souddle VOM
N =0 =

— (!

' Corvbrv}e 70)(: Y %63 ) 7@ ‘—@—@a@é
te = 6 1[><0:Q’ ) {jd: 6-1%y | Jj)c:é

' Vj[ (x) = <©{0> ]Y[ (¢) @—é)(: O Obsove That  (£) e -/Z:/C

[

< K? U)L) 0/(7“5(7&*5*/:0 ol Wzéfa (%) C;ﬁfves 2

bty \?=um 6(%@ f@ o0& 40
é':) J’;@ or d: 2

5 i covheal Yom{s ! ?\:(o{o> ) %f 0‘/@ (M;O) ()c:g)

for he c\asw()?cou’.on/ Check, &,{Hﬂ?l) (KQ‘. caoh i

. det (00) = e “ :J -1 0

o 9.=(00) i a saddle pont,

ine Recitation 03 Sayfa 2



T LbOJ

& ?|:(0,0§ s saddle pot,
TNV w—ni >0 wd ] (12) <O
X, /g has o local max ot (2,%)




Question-02

Find the absolute maximum and minimum values of the function

fle.y) =222 —do+y> —4dy+1

on the triangular region bounded by + =0,y =2.y =
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Question-03

Find the absolute maximum and minimum values of the function
fle,y.z)=2r+3y+ 2

subject to the unit sphere 22 + y? + 2% = 1. ( 80(’%2) -0 >
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Question-04
Using the Lagrange multiplier method, find the point () on the plane P : »+2y+2: = 3 that is closest

to the origin.
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Exercises
1. Find the absolute maximum and minimum values of the function
fla.y) =t + o2
on the unit disk D = {(x.,y) : 2?42 < 1}. (Use the Lagrange multiplier method on 0D.)
2. Let f(x.y) =2y and g(x.y) =ax +y.

(a) Find the absolute maximum of f subject to the constraint g(x,y) = 8 using the Lagrange multi-
plier method.

(b) By restricting f onto the line x+y = 8, verify that the value obtained in the first part is indeed the
absolute maximum of f, and also that f does not have any absolute minimum value on x+y = 8.
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