Question
Sketch the contours for each of the following functions f : R* - R :

flar,z) = (a) af (d) af+x2
(b) 22 —2mmy+ 23 (e) a7 —2mwy
(c) a2 —2mymy+223 (f) sinzgsinz,

Answer

(a)

?=c, 1z = +yc (c>0)

(b)

2 =2y +y’ = (r—y)P’=c

(c)



Ellipses

v —22y+2y° = (v—1y)*+y

u? +0? =c
In co-ordinates x = u + v, y = v.

(d)
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Parabolas

y=—x"+c




2? —2xy = x(x —2y) = c
¢ = 0: Pair of lines

¢ # 0: Hyperbolae
(f)

c¢=0: lines z = nw, y = mn (m,n € Z).
¢ = 1: max points *
¢ = —1: min points e

empty when |c| > 1




