Calculus II, Spring 2016 (http://www.math.nthu.edu.tw/ wangwc/)

Solutions to selected problems in HW for Week 09

1. Section 14.6: Problem 66.
Check that (1) = (1,1, —1) satsfies 22 + y* — 2 = 3. Then compute

Vf(l, 17_1) - (233721/7 )|(11 -1) = (2 2 _1)

Y (1) = (1/(2V1), 1/(2V1), =1/4) |1 = (1/2,1/2,-1/4)

which are parallel.

2. Section 14.7: Problem 44.
(a) f(x,y) = 2*y* > 0= f(0,0)V (z,y) € R? = [ has a local minimum at (0,0).
(b) f(z,y) =1—2*y> <1= f(0,0)V (z,y) € R* = f has a local maximum at (0,0).
(¢) Note that f is differentiable and V f(0,0) = (v, 2zy)|00 = (0,0). f(1,1) =1 >
= f(0,0) and f(—1,1) =—1 < 0= f(0,0) = f has a saddle point at (0, 0)
(d) Note that f is differentiable and V f(0,0) = (32y?, 22°y)|0,0) = (0,0). f(1,1) =
1>0=f(0,0) and f(—1,1) = -1 < 0= f(0,0) = f has a saddle point at (0,0).
(e) Note that f is differentiable and Vf(0,0) = (32%y*,32°y*)|0,0) = (0,0). f(1,1) =
1>0=f(0,0) and f(—1,1) = -1 < 0= f(0,0) = f has a saddle point at (0,0).
(f) f(z,y)=2'y* > 0= f(0,0) V (z,y) € R?* = f has a local minimum at (0,0).

3. Homework assignment: Problem 4.
Write X = (20, Y0, 20), X = (z,¥, z). Check that

F(t)=f(Xo+tAX), 0<t<1
F'(t) = fo(Xo +tAX) Az + f(Xo +tAX) Ay + f.(Xo +tAX) Az

ﬁ”) (t) = [(Az0, + Dydy, + Az0,)" f](Xo + tAX)

1
= F)=F(0)+ ; EF( J(0)t* + (n+ 1>!F(”+1)(c)f”rl for some ¢ between 0 and ¢
= [(Xo+AX)=F1)=FO)+ ) (0)+(n+1)' (c)

(for some 0 < ¢ < 1)

_ f(X0)+Z%[(Aa:@ﬁ—&y@ﬁ&z@z)k P (A0t Dyt 520)" f]( Xhe A X).
2.7 i



