A67 Winter 2024: Midterm 2 (solution)

Question 1

Let (), p) be a probability space representing a uniformly random choice, and let
Ey, ..., E, be events. Prove by the contrapositive method that:

(Vie[n], Jje[n], |[EENE]| <|E|) = (Vi€ [n], PrlEj] #Pr[E;NExN...NE,])

In your proof, write down the precise contrapositive statement that you are proving,
explicitly and fully. (25 pts)

(You may use the fact that for any two sets A, B, if A C B then |A| < |B|.)

We prove the contrapositive statement:

(3! = [H], PI’[E;] — PI"[El M Ezm...ﬂE”]) == (Eli‘ = [F’E], IV}' = [T’I], |E¢ﬁ E;| = |E,|)



