Math 262 — 4 December 2019
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TNTERPRETATIDN: As n— &9 it's increas}l\\j{)’ unlikel/v that X, will differ
from Mo by E.

4. Suppose you flip a fair coin lots of times. What does the Law of Large Numbers say about the
numbers of heads and tails you will observe?
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5. Suppose that a certain casino game costs $1 to play, and the expected winnings per game are
$0.98. What does the Law of Large Numbers say about your winnings if you play the game
lots of times?
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1. Let X; and X, have joint density f(x1,x,) = 3x1, for 0 < x, < x; < 1.LetY = X; — X;. Use the
following steps to find the density of Y.  x.. o= X 2=, %)
1

1
(a) Identify the possible values of Y.
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(b) Find the region in the x;x,-plane where Y = y.
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(c) Find the region R in the x;x,-plane where Y < y.
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(d) Find the cdf Fy (y) by integrating the joint density of X; and X, over the region R.
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(e) Differentiate Fy(y) to obtain the density fy(y).
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2. The joint density of X; and X; is given by f(x1,x;) = %xle_(xﬁxz)/z forx; > 0Oand x, >0
Xz

Find the density function for the ratio ¥ = ;2
1

(a) Identify the possible values of Y. X, =% Y
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(b) Find the region in the x; x,-plane where Y = y.

Fix ’y>O.

(c) Find the region R in the x;x,-plane where Y < y.

(d) Find the cdf Fy (y) by integrating the joint density of X; and X, over the region R.
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(e) Differentiate Fy(y) to obtain the density fy ().
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w€ At do the next roroUem in class, but 1S here as another examrle'-

3. Let X; and X, be uniformly distributed over the region of the x;x,-plane defined by 0 < x;, 0 < x,,
and x; +x, < 1. LetY = X; + X,. Find the density of Y. 2

|
ODeY <1 ;
For 'y‘:[O,l]: e Xt+ X, = Y = K.= a X‘. > R
\[4_7 = K.t ,‘/—Xl% A \l>3<,
Kz Y%
Thee, Fx()= P (X ey %) = ([ 4G, x)an = M2 aae 2 Aun(r) = yF
K R

Thus: 'CY('\/) = 'g(T:/ F\( (’7) = ‘%(’yz) = 2ry ‘Fbr O-‘-'y—‘- 1.
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