ANSWER KEYS FOR THE 5TH WEEK HOMEWORK

2(p.76). (a) Solving the equations explicitly for y and z returns us
-y =t dy= P Hdy+4=a 22 +4= (y+2)? =2 —2x +4
(1) Sy+2=2Va? -2z +d=>y=2Val-20+4-2,

and
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z—x2—<z ”7) = 22— d(r—4)z =120 = (2 — 2(x — 4))” = 162% — 32z + 16

(2) = z-2—4)=+V1622 - 322+ 16 = z = £1/1622 — 32z + 16 + 2(x — 4).

Thus we can find
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Using the first equations in (1) and (2), we have
dy z-1 dz 16(x — 1) 122 + 22
A —2and — = — 49— " "7 20 — 8 —2).
dx y+2’y7& e ,2—2(96—4)+ z—2:c+8’z7é v =8lory # =2)
(b) In order to find the dy/dx and dz/dx, we take the derivative, d/dz , for both given equation;
dz dy dz dy
&g oy g Y
dx YT de + dx
Thus, we get
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6(p.77). By the assumption, we can write
x=f(y,2), y=g9(z,2), and z = k(z,y) .
Thus we have
F(f(y,2),y,2) =0, F(x,g9(x,2),2z) =0, and F(x,y,k(z,y)) =0.
By the formula (2.44) P.74, we have
Oz _Of = Fy 0y 09 F; 0z 0k  F;
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5(p.84). As in the proof of the Euler’s Theorem, we consider the function ¢(t) = f(¢x), then we
have " (t) = a(a — 1)t 2f(x) = a(a — 1)t "2 f(tx) . On the other hand, by the chain rule, we have

¢'(t) = jt[x VI tx} = [Zx]aftx]

= ]ilfﬂj (Vajf(tX) : jt(tX)> = j_zl%‘ (X : Vajf(tx))

= Z.CI}] (Zl‘kaka f tX ) Z xjxké?j&kf(tx) .
j=1

Setting ¢t = 1 yields the desire result.

10(p.95). By the equation (2.70) and the assumption, we have

| Rax( ]_‘k:z ha/ k=10 f(a + th) — 9° f(a)] dt
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<k Z 'a/ — 1) 1[0% f(a+ th) — 0° f(a)| dt

laf=k

hOé
<kz| | / t)*~1Cla + th — a|* dt
o=k

= Cknh* Z / t)F 1A dt
| =k

Since 0 <t <1, we can estimate the integral as follows

1 1
/ (1—t)F "t dt < / (1—t)Ftat ==,
0 0

b
[Rar()] < Cb* D =0 = C'h[*,
|a|=k
where the last equality is due to the multinomial theorem.

and we have



