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Notation and formulas

Events as sets.

e AUB = “Aor B”
e ANB = “A and B”
° AC = CLnOt A77

Equally likely outcomes.

If S is finite and all outcomes are equally likely, Pr(A) = tzﬁ;?g##ofol(l)t:toc?riseénl 4

Identities.
e Pr(A°)=1-Pr(A)
e Pr(AUB) = Pr(A)+ Pr(B)— Pr(AnB)
e If AN B = @ (disjoint), then Pr(AU B) = Pr(A) + Pr(B).

De Morgan (rewrite complements).
(AUB)¢ = A°N B¢, (AN B)¢ = A°U B“.

Uniform on a region (geometric probability).

_ Area(E)
— Area(S) -

If a point is uniform on S C R?, then Pr(E)

What to write first (workflow).
e Define § and the events (as sets).
e Choose the tool: counting vs. identities vs. area ratio.
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Problem 1  Sample space, events, and identities

Toss a fair coin twice, then roll a fair six-sided die. Let S be the sample space. Define A =
“at least one head” and B = “the die shows an even number.”

(a) Give a valid § and compute the size of S.

(b) Write A and B explicitly as subsets of S.

(c) Compute Pr(A), Pr(B), Pr(AN B), and Pr(AU B).

(d) Compute Pr((AU B)¢) using De Morgan’s law (and check with a complement).

Problem 2  Set notation + geometric probability

(a) A system fails if at least one of three components fails. Let F; be the event “component
i fails.” Write the failure event F' and F'*° using U, N, (+)°.

(b) A point (X,Y) is chosen uniformly on & = {(z,y) : 0 < 2 < 4, 0 <y < 3}. Let
E={(z,y) € S:2>1, y>2}. Compute Pr(E).

(c) Write E° using set notation and compute Pr(E°) (then verify Pr(FE) + Pr(E€) = 1).
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Version 2

Problem 1  Sample space, events, and identities

Toss a fair coin twice, then roll a fair six-sided die. Let S be the sample space. Define A =
“at least one head” and B = “the die shows a multiple of 3.”

(a) Give a valid § and compute the size of S.

(b) Write A and B explicitly as subsets of S.

(c) Compute Pr(A), Pr(B), Pr(AN B), and Pr(AU B).

(d) Compute Pr((AU B)¢) using De Morgan’s law (and check with a complement).

Problem 2  Set notation + geometric probability

(a) A system fails if at least one of three components fails. Let F; be the event “component
i fails.” Write the failure event F' and F'*° using U, N, (+)°.

(b) A point (X,Y) is chosen uniformly on & = {(z,y) : 0 < 2 <5, 0 < y < 4}. Let
E={(z,y) € S:2>2, y>3}. Compute Pr(E).

(c) Write E° using set notation and compute Pr(E°) (then verify Pr(FE) + Pr(E€) = 1).



