
I I,ct A ;111tl I? bc cvelils suc l~  lllal P(AnD)=II4, l ' ( ~ ~ )  -113, ant1 I'(L?) -112, w h c ~ e  .lC is tlic 
coniple~ncn~ evcllt oTA. What is I'(Au1l) '7 (10%) 

2. For cvcl~ts A anrl 11, prove tliat P (An  B )  2 /'(A) t P(U) - 1 (10%) 

3. Clloose i~~dcpentlently two real 1111r11bers LI a~ id  C at ~nr~dorn f i . o ~ ~  tlic inlerval [--I, 11 with 
unirorr~~ dis~r- ibut io~~,  and co~~s ide r  the cluadratic ccllratiol~ sZ-I- Ds 4- C = 0. ITintl llle probability 
that the rools of t l~is  equation arc botll rcal. ( I 0%) 

4 .  Find integers 11 and 111 suc l~  that tile followi~lg cqr~ation liolds. (hint: coiisitler a rccul.sive 
binomial coefficient rorlnula) (10%) 

5 .  1 x 1  U, I/ be rantlorn ~lnmbers C~IOSCII  indcpentlc~itly f ro~n  the intc rval [O, I] wit11 unirorn~ 
tlislribution. Fi~id the cu~n~llative distribution a~ ld  rlerlsity func t io~~s  orvariablc 1'= f J +  V 
( I 0%)) 

6 .  I'rovc that for any t h ~ e c  evcnts A, B, and C, cach Iiaving poqitrvc p~obability, 
P(AnBnC) = ['(A) . I'(BlA) . l'(ClAn.ln) ( 1  0%) 

7. Considel-joint density runct io~~J\ .~(x,  j ~ ) = (  I -I-x. j 1 ) / 8 , 0 ,  : x < 2  , 0< j1<2  of randoln 
varialjles Xand Y: Prove 01. disprove tliat Xand Yare indc~l7t~r1rierlt. (10%) 

8. Let Salicl )'be rarldom variables with positivc variances. Thc covnl,ia~rce o fXand  Y is defined 

as Cov( X, Y) - I?( (Xx1:'(X)) (Y-.B(J',)) ), and tllc col.l.elafiotz ) f X  and I' is, defined as 

~ ( x , Y )  = C O ~ ~ ( X , ~ ~ ) I  J a 7 ( ~ ) a 2 ( y )  . SIIOW that 

(a) aZ(X-tI')=a2(X)-r-a2(~)-~-2~o~~(~,~') ( 1 0%) 

2 Y (1,) 0 5 a -I- = 2. (1 -t p ( X ,  Y)) (hint: IIS- (a 1 )  ( (0%) 
d x )  a (Y)  

9. Ticcall tllat the n~oment gencr-atillg f ~ ~ n c t ~ o n  g , ( / )  for ral~do, 11 variable Xis  definetl as 
m 1 - /.Ik/ 

0 . ( I )  = 2--- = ~ ( e ' . '  ) , whe1.e /I, = E(x" ) ,  providcd 11 e series convcr-ges. Suppose X i s  a .I 
1.0 /c! 

has range [ 0, m ) ant1 density ruiiction f:, (x) = /le-"' (cxpo ~ential tlcnsity wit11 parameter 

/l ) Coml)utc g,, ( 1 )  and jlr , f o ~  /c = 1 ,  2, 3 .  (10%) 


