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Q-1) Let f(x,y) = x* —zy*+y>. This function has two critical points, (0, 0) and py = (z¢,yo) # (0,0).
(1) Find py.
(i1) Determine if pg is a local minimum, local maximum or a saddle point.
(iii) Does f have a global maximum?
(iv) Does f have a global minimum?

Grading: (i) 2 points, (ii) 4 points, (iii) 2 points, (iv) 2 points.
Solution:
()
fo=42°—y* =0, f,=-22y+3y°=0 = po=(1/9,2/27).
(i)

fow =122%, fyy = =20+ 6y, foy =2y,
A(Ivy) = fmrfyy — f2 = —241’3 + 72.T2y - 4y2,
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A(1/9,2/27) = — >0 and f,,(1/9,2/27) = — > 0.
Hence by the Second Derivative Test, py is a local minimum point.

(iii) lim f(z,0) = oo, so the function has no global maximum.
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(iv) lim f(0,y) = —o0, so the function has no global minimum.
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