114 Calculus II: Functions of multiple variables

4.8.1 Examples for finding extrema

(i)

flay) = 2° 4+
— H(z,y) = (2) g ) — pos. definite, i.e. minimum
(ii)
flzy) = —a® =y
— ﬁ(x,y) = ( _02 _02 > — neg. definite, i.e. maximum
(i)
flay) = a®—y?
- 2 0 . o .
— H(z,y) = 0 —2 ) indefinite, i.e. no extremum, saddle point

(iv) semi-cases difficult:
) 4 = 2z A _ 2 0
H pos. semi-definite?—sminimum
2 = 2 kS o 2 0
f(xvy)_x _>Vf_< 0 —>H((E,y)— 0 0
H pos. semi-definite?—mall values = 0 y-arbitrary are minima
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H(0,0) pos. semi-definite?—but no extremum, complicated saddle point!
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flay, ) = e700 Vi=emme ( —2x9 + 41
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2 — =
2372—331—1) — 1 T2

ﬁf _ _267(zf+a;§74:v1w272931) ( To = 21 — 4dx1—721 = -1
21 — T9 1
X1 = —g
i) = -3
E[(xl,xQ) _ 26—(9:%4—90%—59:19:2—2301) *
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Ignoring the positive prefactor we find

-1 2 -1 2
H(_S’_3)(X( 9 _1>,

i.e. the Hesse matrix is negative-definite implicating that the extremum at (f%, f%) is a maximum.



