Math 262 — 18 November 2019

LA.ST TIME: Tf X/Y are ‘,AAefw\rbmf, Yhen E(XY)Z E(Y)E(-Y)
o s v ()70,
\9 X/Y are \M(,o/relﬂ‘/f‘/

Tn fad, iF X od Y oae indepetert, and ‘\(Xﬁ%jl(x}jz(\/)/
o EGE, D)= E(4.(%)) E( (7).

NOTE: Tt Ml\gb'{— be  that  EXY) = E(XVE(Y) L dependat random
Voricbles X ad Y.

1. Let X ~ Unif[-1,1] and Y = X2,

SyMMeT‘/‘: C bodAJ_&

(a) Compute E(X) and E(XY). Verify that E(XY) = E(X)E(Y). /l
E(X)= =0 E(XY) = E(X) = Jx Tdx =0
i odd Laction
gﬂ:o:m M:O se, X ad Y we gneorrelakd

(b) Are X and Y independent? Why or why not?

MO/ X and Y at J@E(/\P{WL+/ \S)‘/\CQ_ %e \p[u(, D‘ﬁ X
o{e’rermiAeA ‘\’Ae, \/,afue of \[

ANOT HER EXAMPLE OF DEPENDENT, UNCORRELATEN rvs:

U~ Ol 2n]  Kows(U) ad Y= sin (V)

LINEAR COMBINATIONS OF RANDOM  VARIARLES

W Nn=L cCase s ot M,o:rﬁrd!
oF’ e;(llle(;tfd \)a/Je
\Jariang «“

E(aX, sarXseb) = aB(X)v a Ek)« b < ler
Vo (a)(\ + 4, Xﬁb\ = all \/mr(Xl\ + qz \/W‘(X ) 264,612 Cov (X X,_ nf:;r
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2. Let X; and X, be the numbers that appear on rolls of two standard, fair dice.
(a) What are E(X;) and Var(X;)?

E(X\ \+2_+3»»1+s<,1° :_;_

E(X \ | +’L+'$+‘1 -rS_,(L q \/W(X) T E(Xll> - E(X.)l = % -(—2—)1; 5_,%
R

(b) What and E(X; + X,) and Var(X; + X,)?

E(_X\ + Xz\ = E(Xl\ =+ E(Xz) =
Sie X, ad X, ae indepardet, )
Noe (K, + X0) = Var (X)) # V() = "2

3. An urn contains balls labeled 1, 2, 3, 4, 5, 6. Let ¥; and Y, be the numbers on two balls drawn without
Yy

b

Ln 2 245 4 A7
- P f,mJ

X2 21 ¢4

replacement from the urn.
(a) What are E(Y;) and Var(Y;)?

ENG)= 2wt ()= 33 2 |2 XN
Y, 32 IS produchy
K Cach equly
€|S 1w ax "ke}/
(b) What and E(Y; + Y,) and Var(Y; + 15)? ¢l e 12 18 21 36

E(Y+Y): E(Y)+ E(V) = 7 ﬁ> o, %) = E(00)- ECH)ELR)
\/W(Yf Y.)= Var (')/,.\ + \/w(X) t+ 2 &V(Y/VD T

[
E(\( y -(z+3+q+g+(,+é+z+ro+/z+
_ s i S
— % + % + 2( _)—ZB SHX-I—ZO*Z‘M—ZD\
oIS s
_ M mE
-3
—\We S.]_OFPQA here in class, but below ace ansuers 4o *Y-G.
4. Generalize problem 2 to rolls of n dice. That is, find E(X; + --- + X;;) and Var(X; + --- + X},).
E(Xim - Xy = B(x)+ -+ E(R)= 1o
2
35|/\

by i{\C\Q‘DQV\dQY\CQ_/ \/a(-(}(:\+-»-+ Xﬂ\ = Vo (XJ + - +\/OF<X{\\ _
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5. Similarly, extend problem 3 to choosing # balls from the urn.

As before, E(X\+-~-+Xv\§= —7% but on|7 fon he{\,zl..‘/éi

1

Z‘vor{X'\) + 2 Z‘ Cov(x;l XJ)
i=1 e}

HONQVQ(, now \/O\r ( >< \+ .o X’J
5 -+ n 42 -7 : In(L-n
n—n( 7> 35n In 7 n n (6 3 Fc,. néiilh/(&

_ 35n
=2 T13

v 12 - 12 12

Note that if n=b, Hhe variance is zero.

6. Find the pmfs for the sums in problems 2-5.

2 dice: ’ L ) .FMF il As n—=z0, the puf of
) | X,Je-'“ + X, becomes like
i o © s a discrete version of  the
I A 7-r T ?2— Normal distribution.
2 lalls: L : peff Chosse all 6 balls
o o o o ...oetc. .. and  the sum mush
T\E e o ° o be 21.
I t t —t—+
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