
Math 125B, Winter 2015.

Homework 8 Solutions

11.4.2(b). By the Chain Rule, D(f ◦ g)(a) = Df(g(a)) ·Dg(a), and the determinant of the product of
two square matrices is the product of determinants, thus detD(f ◦ g)(a) = detDf(g(a)) · detDg(a)

11.4.4. By the Chain Rule, ux = f ′ · y and uy = f ′ · x (where f ′ is evaluated at xy), thus xux− yuy =
f ′ · (yx − xy) = 0. Similarly vx = f ′ + g′, then vxx = f ′′ + g′′ (where derivatives of f are evaluated
at x + y and derivatives of g are evaluated at x + y), and vy = f ′ − g′, then vyy = f ′′ + g′′. Thus
vxx = vyy.

11.5.6. (a) By the Chain Rule,

g′(t) = fx(tx+ (1− t)a, y)(x− a) + fy(a, ty + (1− t)b)(y − b).

11.5.6. (b) By the Mean Value Theorem for the function g, there exists a t0 ∈ [0, 1] so that g′(t0) =
g(1) − g(0). However, g(1) − g(0) = f(x, y) − f(a, b) and so we can take c = t0x + (1 − t0)a and
d = t0y + (1− t0)b.

11.6.1 (c). If we assume 0 < u < v, there is a unique point (u, v) for which f(u, v) = (2, 5): uv = 2,
v = 2/u, and then 5 = u2 + 4/u2, u4 − 5u2 + 4 = 0, (u2 − 4)(u2 − 1) = 0, so (u, v) = (2, 1) or (1, 2),
and we keep (u, v) = (1, 2). Now

Df =

[
v u
2u 2v

]
and so at (1, 2),

Df(1, 2) =

[
2 1
2 4

]
Thus detDf(1, 2) = 6 6= 0 and

Df−1(2, 5) = Df(1, 2)−1 =

[
2/3 −1/6
−1/3 1/3

]
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