
Functions of Severol Vqriobles

Second-Derivotive Test for Functions of Two Vqríobles
tion and (ø, å) is a point at which

Suppose that f (r,g) is a func-
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r.. If
D(a,b)>o and ffiø,å)>0,

then f (r,y) has a relative minimum at (ø,b).
2. If

D(a,b)>o and ffiø,b)<0,
then /(r,y) has a relative maximum at (a,b).

3. If
D(a,b) < 0,
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then /(r, g) has neither a relative maximum nor a relative minimum at (a, b) .

4, If D(ø,å) :0, no conclusion can be clrawn from this test.

The saddle-shaped qraph in Fig, B 
'lustrates 

a function f (æ,a) for whichD(a,.b) < 0. Both partiar derivatives are zero at (r,y):1o,ii, ancr yet the func_tion has neither a rerative maximum nor a rerative Àini-urr, ìrr"íá, qour"rve that thefunction has a relative maximum with respect to r when gl is hetd constant and arelative minimum with respect to y when r is held 
"onrtuntj 
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Figure 3

we find that f (r,g) has a potential relative extreme poi't when

Br2 - L2:0,
-2Y + 6:0. ,
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EXAMPLE 4

sotuTtoN

Applryg the Second Derivotive.Test. Ler f (*,a) : rr - y2 * I2r * 6a +5. Fincl a,possible relative maximum and minimutn pàini, of f (r,yj. ur" trr" seconcl-derivativetest to determine the nature of each such point,

Since
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Flom the first equatioq Jr2 : 12, rc'2 :4, and r: *2. From the second equation,
g : 3, Thus , fr urra YI ^r"both zero *t 

"n 1", y) : (2,J) and when (2, ,¡ : (_2,t).
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