HOMEWORK 2
(Math 258 A, B)

1. Prove Pascal’s Identity. Namely, show that: (20 pts)
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(Note: Prove the identity by algebraic methods, not combinatorial methods).
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2. Prove the Hexagon Identity. Namely, show that: (20 pts)
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Honhaa

. Establish Bolferoni’s Inequality. Namely, show that: P(E n F')2 P(E)+P(F)-1,
where E and F events. (20 pts)

P(ECF) = P(E)+ P(F)- P(E 0 F)
But also, P(EL F)<1

i.e. P(E)+P(F)-P(En F)<l1

0 P(E n F)2 P(E)+ P(F)~1

. Two events E and F are called independent if and only if P(E n F) = P(E)P(F).
Show that if £ and F are independent, then £ and F are also independent. (20 pts)

P(E N 1?) = P(m) (by De Morgan’s)

=1-P(EOF)
=1-(P(E)+ P(F)- P(E n F))
=1-P(E)- P(F)+P(E n F)
=1- P(E)- P(F) + P(E)P(F)
=1- P(F) - P(E) + P(E)P(F)
=1-P(F) - P(E)(1-P(F))
=(I-P(F)A-P(E))
= P(E)P(F)

i.e. £ and F are also independent

. Determine whether the relation R = {(x,y) U x0 | xy = 0}is: (20 pts)
(a) Reflexive: YES, because (x,x) U R ,Ux. Indeed, x &k =x* 20.
(b) Symmetric: YES, because (x,y) R U xy=20 U yx=200 (y,x)UR .

(c) Antisymmetric: NO, because (LO)LR and (0,1)LJR but 1£0.

(d) Transitive: NO, because (LO)UR and (0,~1)U R, but (I,-DUR.



