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A=A

Bl 1. % FHK f(x),z € R ARM [1,2) ERZTR, &4 g(y), y € R AR [4,5] ERZ TR, EH
E & h(v,y) = f(2)g(y), (v,y) € R® £ XA [1,2] x [4,5] LA FTH.

Ml 2. GEmR M) B £ A %A N 5.

fEdE 3. a) &R %:Jazu | 2 F BB EMGHE, JHER, ARSI [T >R ILFARE T #
BiH B5 TR, A2t R &% E feR).

b) KiE, W R f e R(I) BILFARKIE T 6954 L f(z) =0, 0l

/If(x)dx =

Bl 4. 3% f(x) £ n £RE T =a,b] (b >a;,i=1,---,n) LEZTR, B [, f(z)de>0. EH—Z
BN R T =c,d CT#4F ¢ <di (i=1,---,n) mB— x € [e,d] %4 f(z)>0.

fEM 5. 3% a >0, I =[—a,a] x [~a,a] C R%. LA

/sin(x + y)dzdy = 0.
I

HE/NWIE 5

MIE 1. (3 %) EMA: R

m W Rr€Q,yeQ,
R(z,y) :== %f-ﬂnx:min{n|x:%,mez,nEN},ny:min{n|y—— m € Z, nEN}
0, otherwise.

TR LA % 2 LF A9 max B min B, x5 69 R HOR T AR,

M 2. (2 ) EW: ARFHK fFERU), X2 TCR". SAR L FHEEHG c>0F6>0, HLERKN
I 85—/ P, 42 B L6 4RME KT & 6978 2 K 1A 69 1R R Z Ao R AR 3T 6.




FRZAENL 1. Since f € R[1,2] and g € R[4, 5], they are bounded in the corresponding intervals. Namely,
there exist M; > 0 and My > 0 such that |f(x)] < M; for any = € [1,2] and |g(x)| < M for any
x € [4,5]. Moreover, for any € > 0, there exists 0; > 0 and d5 > 0 such that for any P;, a partition of
[1,2], and P,, a partition of [4, 5], satisfying A(P;) < é; and A(P,) < dz, it holds

m
€

PRI < g

FiIP| I —

;“’ WP < 5
Let § = min{dy, 62}, suppose P is a partition of [1,2] x [4, 5] satisfying A(P) < §. For convenience, let
IP =1 <1 (i =1,--- ,m). Clearly, we have [I/*| < \(P) < §; and |I[?| < A\(P) < &, for any

i=1,---,m. Then there holds
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=1
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< max{w(f (2)Mo; )| I7 |, w(Mig(y); I} < e
1

We complete the proof.

RZAEN 2. Suppose € R™ is an interior point of a zero measure set €. There exists a neighborhood

of x, denoted as Us(x) for convenience, satisfying Us(z) C Q. Clearly, the interval [a,b], where a =

T T
(ml S @) , b= (acl + %, , T+ %) , is a subset of Us(z). Meanwhile, we have

n ’ n

a < b, which implies that Q D [a, ] is not a zero measure set.

REAEAL 3. a) Let
f(z) = { 1, ifx; €Q,Vi=1,---,m

0, otherwise.

|}, then it

Without loss of generality, we only consider I = [0,1]™. For any § > 0, let p := max{2, [%

holds pd > 1. We consider the the following partition

-]

Jj=1

where
i€ Q= {(117 7’Ln)|zj 6{17'” ,p},VJZI, ,’I’L}.

With simple calculation, we obtain
Zw(f;ji)lji| = Z 1] = 1.
ieQ i=1

Hence, f ¢ R(]0,1]™).
b) For any € > 0, there exists § > 0, for any partition P of I satisfying \(P) < ¢, and for any



& € I, we have

m

> &N -0

=1

m

> (f(&) = 0)|Ti]

i=1

< w(fiL)|L] < e
i=1

The last inequality holds because there always exist y; € I; satisfying f(y;) = 0 resulting from the fact
that f(x) = 0 holds everywhere. We complete the proof.

fRZENL 4. Suppose there does not exist such interval. It follows from f € R(I) that for any e, there
exists 0 > 0 so that for any partition P satisfying A(P) < §, there exist & € I; for any i = 1,--- ,m
satisfying f(&;) <0 and

m

Z fE&)IL] <0,
i=1

which contradicts to the fact that [, f(z) > 0.

fRZ{EA 5. Hints:

o f(z,y) := sin(z + y) is an odd function in  := [—a,a] X [—a,a]. Namely (z,y) € , then
(—ﬁ, _y) € (2 and f(_xv _y) = _f(xvy)a

o f(z,y) € R(Q);

o For any § > 0, there exists a partition P (symmetric), of , satisfying A(P) < ¢ and there exists
&el (i=1,---,m) satisfying > f(&)|L;| = 0.
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