EE 503 : Problem Set #1 Solutions

1-1 a) Sample Space

§={(1,1),(1,2),(1,3),(1,4),(1,5), (1,6),(2,1),(2,2),(2,3),(2,4),(2,5), (2,6),
(3,1),(3,2),(3,3),(3,4),(3,5).(3,6), (4,1),(4,2). (4,3), (4,4), (4,5). (4,6),
(5,1}, (5,2), (5,3), (5,4), (5,5), (5,6), (6,1), (6, 2), (6,3), (6, 4), (6,5), (6,6)}

b) A corresponds to the event that the mumber of dots in the first toss is not less than the

number of dots in the seccond toss..

A= {(1,1),(2,1),(2,2), (3,1),(3,2),(3,3),(4,1), (4, 2), (4,3), (4, 4). (5,1),
(5,2),(5,3), (5,4), (5,5), (6,1), (6,2), (6,3), (6, 4), (6,5), (6, 6) }

¢} B corresponds to the event that the number of dots in the first toss is 6.

B — {(6,1),(6,2),(6,3), (6,4), (6,5), (6,6)]

d) B is a subset of A. B C A. Hence, B implics A,
e}
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AN B = {(1,1),(2,1),(2,2),(3,1), (3,2), (3, 3),
[41 I:I'l {4' E:}' {4?3]1 [41 4]1 {“' 1}' {5?2]1 I::I!-j-'l 3]1 {n'l 4}' {n?ﬂ}}

Thus, AN B* corresponds to the event that the mumbers of dots in the first toss are not
less than the number of dots in the second and the first toss is not 6.

f} C corresponds to the event that the number of dots on the dice differ by 2.

¢ = {(1,3),(2,4),(3,1),(3,5), (4,2), (4,6), (5,3), (6,4) }
- ANC = {(3,1),(4,2), (5,3). (6,4)}

1-2  a) Sample Space

S —{0,1,2,3,4,5)



b) A corresponds to the event that the magnitude of the difference is 3.

A—{3}
c)
{difference — 0} — {(1,1),(2,2), (3,3), (4, 4), (5.,5), (6,6))
{difference — 1} — {(1,2),(2,1),(2,3), (3, 2),(3.4), (4, 3), (4, 5), (5,4), (5,6), (6,5)}
{difference — 2} — {(1,3).(3,1), (2,4), (4,2). (3,5). (5,3), (4, 6), (6, 4)}
{difference — 3} — {(1,4). (4,1}, (2,5), (5,2), (3.6), (6,3))
{difference — 4} — {(1, 5), (5,1),(2,6), (6,2)}
{difference — 5} — {(1, 6),(6,1)}
1-3 a)
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Since (AN A7) — (BN B°) — 2.
b)
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1-4

A—{2<x<5)
B—{3<zx<i}
AUB—{2< < 6)
ANB—{3<x<h)
(ANB)* = {x <3}u{b <z}
(AUBIN(ANBYf—2<x<3}U{b <z <6}

(AL B U (A% + B)® — (AN B)U (AN BY) (de Morgan’s Law) (1)
— AN (BU BY (2)
— A (3)



b)
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