Indian Statistical Institute
HW - 4: Analysis of Several Variables. Due date: 24/10/2022 Instructor : Jaydeb Sarkar

(1) Fix n € N. Consider the partition P = P* x P? € P([0, 1] x [0,2]), where
2
Pl.—,()gjgn,andP2 , 0< 5 <n.
n n’

Compute L(f, P), where f(z,y) = x +y.
(2) Compute [, z*y*dx dy, where B? = [ay,b] X [as, b].
(3) Compute f01 fjl re™dxdy.
(4) Define f:[0,1] x [0,1] — R by
if (z,y) € Q@ x Q and z = E in lowest terms

1

flz,y) =4 ¢ ,

0 otherwise.
(i) Prove that f € R([0,1] x [0,1]). (ii) Compute fo x,y)dz and fo x,y)dz for all
y € [0,1]. Prove that they are unequal for all y € Q. (iii) Prove that fo fo (z,y)dydx
exists, but fol fol f(x,y)dzdy does not.

(5) Define f:[0,1] x [0,1] = R by

1 if%gx,ygzn%lforsomenEN

flany) = 0 if (z,y) = (0,0).

Prove that f € R([0,1] x [0,1]). Also compute [ f.



