1. Let f be a function on R with compact support and ¢ : R — R
a continuously differentiable function such that ¢(x) — +oo for z —
+o00.

a)Prove that the function fo ¢ : R — R is also a function with
compact support.

b) Show that in the case when f is continuous we have

| t@ada= [ rostiatay

c)Show that for any integrable function f the function f o ¢ is also
integrable and

|t = [ roststay

2. Let f(z) be a continuously differentiable function on [—1,1]. For
any € > 0 we define

L(f) == 1) dz,i = /—1

_1$+i6

In other words

I(f) :z/thx: QEACOEIFREPRY L (C) N

+€2 1 $2+€2 -1 .T2+€2

We also define

I7(f) = [, {5da

a)Show that in the case when f(0) = 0 the integral fil f(z)/x exists
and is equal to lim._, I.(f) and to lim.,o I (f).

b) Show that the existence of limits I (f) := lim,o [(f) and I_(f) :
lim. oI, (f),e > 0 for any continuously differentiable function f on
[_17 1]

c)Show that I.(f) — I_(f) = ¢f(0),c € C and find c.

Let I = [a1, ] X [ag, ba]-.. X [an,b,] C R™ be a rectangle. For any
1,1 <7 < n we denote by I; the rectangle

Ii = [al,bl] X ... X [a,ifl,bifl] X [a'i—|—1; bi_|_1] X [an,bn] C Rn_l

For any continuous function f on I and any 7,1 < i < n we define
functions f* on the rectangle I; by the rule

fi+($1, ceey xn_l) = f(.’El, ey Li—1, bi7 Ty eeny xn—l) and

fi_($1, ceey xn—l) = f(xl, ey i1y Ay Ty oeny xn—l)-

3 a)[Green’s Theorem|

Let P;,1 <14 <n be continuously differentiable functions on 1.
1



Show that
/Z(_1)118B/a$1($1: amn)dxldxn = Z(_l)Z71 / I)i+(x1a "'axnfl)_f)ii(mla "'amnfl)dxl
Iy i=1 I

b)Let f : R* — R be a continuously differentiable function such that
supp(f) C I and ¢ : R* — R" be a continuously differentiable function
such that ¢(z) =z forx CR* — I .

Show that [, f(z)d1...dzn = [, f(y)dyi....dy, where f(y) :== f(o(y))T(6)(¥), J()(y) ==
Det(D(¢)(y))



