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fRZ{EAl 1. Consider the interval I := Us(zo) x Us(yo) contained in a neighborhood of (xq, o), when

¢ is sufficiently small. According to the result of Homework 3, we obtain

2
/aaa fla,y)dedy = f(xo+0,y0+9) — f(xo+ 0,90 —0) — f(xo — 6,50 +6) + f(xo — 0, y0 — 9)
1 9T0Y

52
= dzxdy. 1
| o5 ey (1)
i = 1].0%f 0% -
Suppose the argument is not correct, then let 0 < € := 3|75 (20, o) — 7,37 (€0, Yo)|, according to
the continuity, there exists ¢ so that |82—f(x ) — ﬁ(x )| < € and | 1 (x ) — ﬁ(x )| <e
Y dxzdy \"? Y Bzoy \ 0> Yo Aydx \*? Y Ayoz 0> Yo

hold, for any (z,y) € Us(zo,yo), which contradicts to ([l).
We complete the proof.

fRZAEA 2. We consider the partial derivative with respect to x;, the others can be obtained in the

same manner.

Assume g(t1,t1), where t; := {ta,--- ,t,}, is a primitive function of f(¢) with respect to variable
.
’ o ,
P, (x) = ( / f(t)dt> - ([ )~ gt apa
Ia,ac 1 ai T
= g(xlyxil)_g(‘rlaail)
FEE{EA 3.

0xdy
fRZ{EA 4. a) Hints: using the facts that

/ O (e y)dady = fla.) — flard) — F(b,c) + F(b,d).

</Ox f(x)g(y)dy)/ = f'(z) /Oz g(y)dy + f(z)g(z),

and the binomial expansion.

b) Direct corollary of a).

RZAENL 5. a) Direct corollary of Fubini theorem.
27 sinx
b) [; dx [ 1-dy =0, but f{(m,y)\ogmgzw,ogygsinm} 1-dxdy = 4.

FREMEN 6. w(E) =2 [ 4(a® — 2?)dz = 164° /2.
R e 7. This is a direct corollary of P64 Lemma 12.1.7 and P86 Lemma 12.5.1.

fRZAEN 8. a) Let f: E — R and f(x) = 1. suppf = E is compact.

/ f(@)dz = / £ o o(t)] det & (t)]dt,
P(E) E

which implies

/ 1-dx:/ 1-|det ¢'(¢)|dt.
(E) 2



Since

inf | det ¢/ (1) () < /E 1 et (1)}dt < sup| det /(6 u(E),

which completes the proof.

b) Using the mean value theorem, continuity of det ¢’(¢) and a), we obtain the result.
k

fRZAENL 9. a) By simple rearrangement, we have <Z eif) (z) = f(x) Zk: i(z) = f(x). Hence,

i=1

/Dz<Zer> dac—/ f(z)dx

b) Let I DU, I D D, satisfy I) C I,. x € D, and = ¢ I, implies x € suppe;, i.e. e;(z) = 0. By

simply calculation, we have

k k

/ (Z ) dx—/h <z;e> )ép, dx—/h <z;e> 5de_/U<Zeif> (2)ép. da.

=1

c) For any t € Ky := supp((f o ¢)|det ¢'|) C D,, we select a neighborhood Uy« of t. According
to the finite covering theorem, there exists {Us,)y), ; Us(ty)(tx) ) covering K. According to the

assumption, there exists e, -, e, defined on D, satisfying 0 < e; < 1, suppe; C Us,)(t;) for any

k
i=1,--- ,kand ) e;(z) = 1. It follows from Lemma 3 and 4 that
i=1

| en@a= [ (@fooldedoan 2)
Us(e;) (ti) Us e, (ti)
By using b) we have
| @redldedhvd = [ (fooldecd o, (3)
Us(i;) (ti) Dy
[ @hwis= [ @hed (@)
&(Us (s, (t:)) D,

Combining (E)—(H), we obtain

/D (esf)(@)dz = / (esf 0 8| det ) (D)dt

Dy

Summation the above equality from 1 to k and using a), we finish the proof.



