Homework Set 1 Solutions EECS 401 Friday, Jan. 21, 2000

Thisisthe"fina" version. Revisionsto the 1/14/00 draft are marked with asterisks, ***.
Problems from Leon-Garcia's book

1. 1-11, p. 22. SeeProblems 1-7 and 1-9 for definitions of sample mean and sample variance.

n
a) Samplemean: <x>g9 = 8.55, because n=20 and <x>p =% a Xj where xi,...,Xp isthedata.
i=1
n
Samplevariance: <v2>5g9 = 29.05, because <vZ>, = %_é (Xj - <x>m)?

1=
b) The event "interarrival timeis greater than 10 ms" occurs 8 times out of 20.
Relative frequency = %

*** ) outcomesin sequence 1 2 3 45 7 8 1011121416 20
12 3 1 11 1 2 1 2 3 11

frequency 20 20 20 20 20 20 20 20 20 20 20 20 20
empirica distributionn 1 3 6 7 8 9 10 12 13 15 18 19 20
functionvalues 20 20 20 20 20 20 20 20 20 20 20 20 20
plot of empiricd distribution function:
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2. 2-1, p. 73

a) samplespace: S = {1,2,3,4,5,6}

b) A ={2,4,6}

c) A¢ = {1,3,5}. Thisistheevent "odd number of dots".

(d) Probability law: P(A) = |A6| , for any subset A of S,where|A| denotesthesizeof A.

Another sufficient answer is: P(i) =%, i=1,...,6.

3. 23, p.73
a) samplespace S = {2,3,4,5,6,7,8,9,10,11,12}
by A ={2,4,6,8,10,12}

c) event "sum=2" correspondsto {(1,1)}
event "sum=3" correspondsto {(1,2),(2,1)}



event "sum= 4" correspondsto {(1,3),(3,1),(2,2)}
and in genera for 1<k £ 12
min(6,k-1)
event "sum = k" corresponds to E {(.k-)}
j=1
4. 2-4, p. 73
a) samplespace S = {(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) { (4.1), (4.2), (4,3), (4,4)}
0 {(3.3), (4,3), (5,3), (6,3)}
d) {(6,6)}



5. 2-6, p. 73
a) samplespace: S = { (F,F), (F,R), (F.K), (R,F), (R,R), (R,K), (K,F), (K,R), (K,K)}

b) event = {(F,F), (F.R), (R,F), (R,R)}

6. 2-7, p. 73
a) samplespace: S = {(1,2,3), (2,1,3), (3,1,2), (1,3,2), (2,3,1), (3,2,1)}
b) A1={(1.23),(132)}, A2={(123),{3.21)}, A3={(123),(213)}
¢) A1CACA3 = {(1,2,3)}
which can be interpreted as "the number of each ball drawn matches the number of the draw"

d) AiEAEA3 = {(1,2,3), (1,3,2), (3,2,1), (2,1,3)}
which can be interpreted as "at |east one of the balls drawn matches the number of the draw"

**x @) (AMMEAEA3)C = {(3,1,2), (2,3,1)}
which can be interpreted as "none of the balls drawn matches the number of the draw™
7. 2-15,p. 74 (Usethe axioms, not Venn diagrams, though Venn diagram may suggest what to do.)
a) samplespace S = {(T1,T2): 0£T1< Ty £ 24}
b) A ={awakeat9} ={ T1£9and T23 9} = { wakeupbefore9} C {go to deep after 9}

= {(T1,T2): 0£T1<9 and 9<T,£24}

¢) theamount of time the student isawakeis To - T1. the amount of time the student isasleep is
24-(To-T1). Therefore,

B ={ student asleep morethan heisawake} = { (T1,T2)1T S: 24-(To-T1) >To-T1}
= { (T]_,Tz)T S: T2-T1<12} = { (Tl,Tz)T S: To<T1+ 12}
c) AC = { (T1,T)T S: (T,T)T A} ={ (T1,T2): 0£ Ta<T2£24, and (T1>9 or T2<9)}

ACCB = B-A = {studentisasleep at 9 and sleeps for more than 12 hours}

sketches:
24 24 24 24
s - A AGB
0] (0] (0] 0 I
0 24 0 24 0 24 0 24




8.

10.

Find a probability model for the experiment described in Prob. 2-17, p. 75.
Then do Problem 2-17

Thesamplespaceis S = {(L1) (12)..(16).(2.1)...(26)(31)...(6.6). andthe pobbilty o
a A2={ (LD}, P(A2) =P({(LD}) = %
Az = {(12),(21)}, P(A3) = P({(1,2})+P({21}) = 36+?16: 36
As = { (13,31, (22}, P(A))=3" = == c1_1

- 5 6
Similarly, P(Ag) = 36’ P(A7) = 36’

3 2
P(A10) = 3 P(A11) = 35 P(A12) = 35

b) B = {two outcomes are different}. We could list the members of this set, but it's easier to list the
elements of the complement:
B¢ = {two outcomes are the same} = {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)}

P(BO) :3%. And therefore P(B) = 1- P(BY) = 1'3% - %

2-19, p. 75
There are many waysto do this problem. Here's one.
{ exactly one of theevents A or B ocurrs} = { xT S: (xisinA butnotB) or (xisinB but not A)}

= (A-B)E (B-A).
P(A-B) = P(A) - P(ACB) (because A-B, ACB aredigjoint, and (A-B) E (ACB) = A, soby Axiom
3: P(A-B)+P(ACB) = P(B))
Similarly, P(B-A) = P(B) - P(ACB). Finaly, since (A -B) and (B - A) aredigoint
P((A-B)E (B-A)) =PA-B)+PB-A) = P(A) - P(ACB) + P(B) - P(ACB)

= P(A) + P(B) - 2P(ACB)

2-29, p. 76
Let T denotethelifetime. Then A ={T >5} and B ={T>10}.

8 P(ACB) =P({T>5} C{T>10}) =P({T>10}) = e1°

P(AEB) =P({T>5} E{T>10}) =P({T>5}) = e

b) {lifetime greater than 5 but lessthan or equal to 10} = {5< T £ 10}
Now, {T>5} = {5<T£10} E{T>10} andthetwo eventson the righthand side are digjoint, so
P{T>5}) = P{5<TE£10}) + P{T > 10}). Therefore,

P{5<T£10}) = P(T>5})- P(T>10}) = e - 10



