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TOPIC:3.7- MAXIMA AND MINIMA OF FUNCTIONS OF TWO VARIABLES

(aiMaximum value
Fla, b)) is a maximum value of Flx, v ), if there exists some
neighbourhood of the point {a, b) such that for every point (a +h b +k b of the
neighbourhood,
flabl>Ffla+h.b+k)
(b} Minimuwm vialoe
fla, b)) B aminimom value of Flx, y Lifbere exisig some nerghborhooed
of the point [ a. b 3 such that for every point (a+h b +k bof the neighborhoosd.
flab)l= flat+h, b+ k)
(e} Extremum value
Flm b ) is saul 10 be an extrenmm value af f{x , ¥ ) if it s either o maximmm ar
MMIMETLUm
() Mecessary conditions [or @ maximum or @ neinimun.
flaby=0and f{ab)=0

| =i ral -2 -l o
Netatlons: f, == = = fu =55 lo =52 T = 5

(2] Sulficicnt conditions:
If filab)=0uand f{ab)=0and f (abl=A, [ (ab)=§8,
-lIJ'I-'l:- i, bkl =, them
(i} Fla,d ) is maximum value iFAC —B* = 0 and A<D orB <0
(it Fla, b }is mimimmm value if A7 — B 0 end A=0 or G =10
{iii} F{m B ) is not an extremum (saddle) iTAC — 8% < 0

{ivi1if AC = B* = 0 then the test is inconclusive.

(M Stativnary value

A fumction f{x, ¥ 1 i3 said o be stationsry at (a. b or fla. b ) i said o be
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Stationary value of Flx, ¥y Jif G(a, b} =0 and f{a k) =10
LTl [
Every exireminm vl 1% & statsisary valoe bl a statiomary valoe need nol be @ exireminm
value
Probdems Based on Maxima and Minima for Functions of Twe Variables

Example:

Find the extreme values of the functlon fir, ¥yl =x" + ' - 3x— 12y + 20
Snlutiam:

Given filr.y)=x"+3"'—3xr— 12% + 20
fF=3x"-13 s f =3y =12
fx=6xr=A, f,= 0= 8,6 fu=6y=C{

To findd the stationary poinds,

i =0 fr =10
Ixt=3=0 I =12=10
¥ —1 =0 Vi —d4=0

r= +1 y= 4 2

o Siationary poinds are (1,2 ], [i. =21,(=1,2),(=1,=2)

(1.2) [ (1.-23 | (-1.2) [ (-1.-2}
A=6x | 60 | 6=0 —6 = —b =1
E=n | 0 ' i [ 0 | 0
C=6y | 12| 1z | 12 | 12
AC-B | 72=0 | -Tz=0 | -T2<0 | T2 =D

Conclusion | Min, i | Saddle iz | Saddle il | Miax. [rinmt

A Maximum valee of f(x, ¥) I8
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Fl=1,=2) = (=13 + (=2} = 3(-1) = 12(-2) + 20
= =]l=0+3+24+20 = 38
Mininoum value of flx,¥) is
FlLZ)={1)+ (2P =3(1)=-12(2)+20 =2
Ixamiple:
A Mat cireular plate is heated so that the femperature af any podnt (x, ¥) is
wix, ¥l = x* + 2% — x. Find the coldest point on the plate.
salution:
ey = x% 4 2y = ¢
i, = &x — 1 by = 4¥

u, =10 [ u, =10

L
Pt
:|.|:
—
|
S
]
I}
i=

A= Byy = 2 ; €= Uyy =4 B=uy =0
A= AC-B! =0

. 1 . . . 1
J s mnandmm &l (E ,{I}l and its myimipmem valse is -

Example:
Fimd the miaxima and minima of x* + y* = 227 + 40y = 2¢°
Saluthon:
flr.y) = x¥ + 3% = 2x* + dxy = 2y*
fo=4x? = 4x + 4y P dy? 4 dn = 4y

fre= 126" -4 =4, f,= 4= 8B, f,=12y"-4 =

To fimd thee siationary podnts.

f, =0 =0
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4_:-*—-1-3;—4_p=|:| -1-_!.'J+"I'.'I:—"I'_'|l'=“
=x+y=0. (1) ylex=y =, (2)
D+ QD=+ =0 sr=-y =y=-x
M)wx?=y=x =) = y'=2y=)=wxx*=2)=0
=y=0 {or) (x*=2)=0
=2r=0[{or)x=4V2

= The stationary pednts are (0,00, (vZ =vZ), (=2, vZ)

) | (Vi—Z) | (—VZ3T)
A | —4<D | 20=0 | 20=0
=12x* -4
i=4 i i i
£ ' —4 ' 20 ' 20
=127 — 4
AC — B | i | 3m4=0 | 3B4=0
Conclusion | Cannot be an | Minimum | Minimum
CRArEne podn paint paint

Manimoum at (v, —vZ)
- (v2)' + (—v2)' - 2(42)" + #Z(—VT) - 2(—T)’
-4+ 4—4—B—4
-—8
Minimum at {—+2,4Z)
=(=v2) + (vI)' = 2(=vE)" + H{—vEIWET - 2(+T)
4+4-8-4-4 =—49
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