FAS I DISCOVERING
THE FUTURE
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Mathematics for Machine Learning

Lab 10

Compute //f(x,y)dxdy if
D

1) f(z,y) =%y, D=[0,3]x[L,2]

2) f(z,y) =sin(2x +y), D =][0,7]x[0,1]

3) flx,y) =242y, D={(x,y) | -1<2<1, 22®<y<l+a?)}
4) flz,y) =2 +y®, D={(z,y) | 0<y<4, 4<z<py)}

Suppose that X, (n € N) is a sequence of uniformly distributed random
variables on (1,2) and X r.v. is uniformly distributed in (0, 2). Show that
X,, converges to X in distribution.
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Suppose X is ar.v. and X,, = X +Y,,, where EY,, = % and Var(Y,) = %~
(0 > 0). Show that X,, converges to X in probability.

Suppose the joint PDF of X and Y is the following
ax+ 1Lifz,y>0,x+y<1

Fxx(@y) = {07if otherwise
Find
1) the constant a
2) the marginal PDFs fx(z) and fy (y)
3) P(Y <2X?)
Suppose the joint PDF of X and Y is the following

_ @24y?

fxy(@y)=ce =, (z,y) €R?
1) Find the constant c.
2) Find the marginal PDFs of X and YV
3) Study the dependence of X and Y.

Suppose that in Victory Park (Monument) the average time people wait
in line to buy a ticket for the "Devil’s Wheel” attraction is 10 minutes
and the average time they wait to take the ride is 5 minutes. Assuming
that the waiting times are independent, find the probability that a person
waits a total of less than 20 minutes before taking the ride.



