MATH 3401
TUTORIAL SHEET 3
ANSWERS AND SOLUTIONS
L(1) u(z,y) = 2* — y* + 2z, v(z,y) = 22y + 2y
(i) u(z,y) = z/(x* + y°), v(z,y) = —y/(z* + y?)
(iii) u(x,y) = 22+ y?> — 1, v(z,y) = —2y.

2.
(i) Uy =20+ 2 v, =2y
f(z)=20+2+i2y =22+2
(i) " — 1 _ 222 - y? — 2
T2 2 (224 y2)2 (22 +y2)2
2zy
Vo = 7 5 2)2
(% +y?)
Ploy= Ty iy G
(% + y2)? (22)?
3. uy =22, vy = =2, up = vy when x = —1.
Uy = 2y, vy = 0, uy = —v, when y = 0.

Therefore this function is not differentiable if z # —1.



4.(a) upy =2(1 —y), ugy =0, uy = =22, uyy = 0.

Ugy + Uyy = 0 for all z,y .

vy =up =22y, v =2y —y*+c(z), v, = () = —uy = 2z c(x) = 2*(+b)
v=2a?—y?+ 2.

(b) s = 2+ 62, tas = 64, 1y = —34” + 322, gy = 64,
Ugy + Uyy = 0 for all z,y .

vy = Uy = 2+ 6y, v = 2y + 3xy? + c(x), v, = 3Y? + ' (x) = —u, = 3y* — 3.
d(z) = =322, c(z) = -2, v = 2y + 3xy? — 3.

(c) uy = coshxsiny, uz, = sinhzsiny, v, = sinhxcosy, u,, = —sinhxsiny.

Ugg + Uyy = 0 for all z,y .

vy = —uy = —sinhx cosy, v = —coshz cosy + ¢(y), v, = coshzsiny + ¢ (y) =
u; = coshzsiny

d(y)=0,¢c=0,v=—coshzcosy

(d) vy = — 2xy S 2y n 8x2y _ 622y — 2y3
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Upy + Uyy =0 forall (z,y) # (0,0)
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