Homework1 Solutions 2.2-2.3

2.2: 21, 22, 26
2.3:31, 34, 40, 42,43

21

a. P({M,H}) = .10

b. P(low auto) = P[{(L,N}, (L,L), (L,M), (L,H)}] = .04 + .06 + .05 + .03 = .18 Following a similar pattern, P(low homeowner’s) = .06 + .10 + .03 = .19

c. P(same deductible for both) = P[{ LL, MM, HH }] = .06 + .20 + .15 = .41

d. P(deductibles are different) = 1 – P(same deductibles) = 1 - .41 = .59

e. P(at least one low deductible) = P[{ LN, LL, LM, LH, ML, HL }]

      = .04 + .06 + .05 + .03 + .10 + .03 = .31

f. P(neither low) = 1 – P(at least one low) = 1 - .31 = .69

22.
a.  P(A1 ( A2) = P(A1) + P(A2) - P(A1 ( A2) = .4 + .5 - .6 = .3
b.  P(A1 ( A2() = P(A1) - P(A1 ( A2) = .4 - .3 = .1
c.  P(exactly one) = P(A1 ( A2) - P(A1 ( A2) = .6 - .3 = .3

26
a. P(A1() = 1 – P(A1) = 1 - .12 = .88

b. P(A1 ( A2 ) = P(A1) + P(A2) - P(A1 ( A2 ) = .12 + .07 - .13 = .06

c. P(A1 ( A2 ( A3() = P(A1 ( A2 ) -  P(A1 ( A2 ( A3 ) = .06 - .01 = .05

d. P(at most two errors) 
= 1 – P(all three types) 

= 1 - P(A1 ( A2 ( A3 ) 

= 1 - .01 = .99

31.

31
a. (n1)(n2) = (9)(27) = 243

b. (n1)(n2)(n3) = (9)(27)(15) = 3645, so such a policy could be carried out for 3645 successive nights, or approximately 10 years, without repeating exactly the same program.

34

c. 
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d. 
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e. P(exactly 4 have cracks) = 
[image: image3.wmf]022
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f. P(at least 4) = P(exactly 4) + P(exactly 5) = 
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40    

g. If the A’s are distinguishable from one another, and similarly for the B’s, C’s and D’s, then there are 12! Possible chain molecules.  Six of these are:

A1A2A3B2C3C1D3C2D1D2B3B1, A1A3A2B2C3C1D3C2D1D2B3B1
A2A1A3B2C3C1D3C2D1D2B3B1, A2A3A1B2C3C1D3C2D1D2B3B1
A3A1A2B2C3C1D3C2D1D2B3B1, A3A2A1B2C3C1D3C2D1D2B3B1
These 6 (=3!) differ only with respect to ordering of the 3 A’s.  In general, groups of 6 chain molecules can be created such that within each group only the ordering of the A’s is different.  When the A subscripts are suppressed, each group of 6 “collapses” into a single molecule (B’s, C’s and D’s are still distinguishable).  At this point there are 
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molecules.  Now suppressing subscripts on the B’s, C’s and D’s in turn gives ultimately 
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 chain molecules.

h. Think of the group of 3 A’s as a single entity, and similarly for the B’s, C’s, and D’s.  Then there are 4! Ways to order these entities, and thus 4! Molecules in which the A’s are contiguous, the B’s, C’s, and D’s are also.  Thus, P(all together) = 
[image: image7.wmf]00006494
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Seats:

 
[image: image8.png][=1E]




P(J&P in 1&2)  
[image: image9.wmf]0667
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P(J&P next to each other) 
= P(J&P in 1&2) +  … + P(J&P in 5&6)





= 
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P(at least one H next to his W) = 1 – P( no H next to his W)

We count the # of ways of no H next to his W as follows:

# of orderings with a H-W pair in seats #1 and 3 and no H next to his W = 6* ( 4 ( 1* ( 2# ( 1 ( 1  = 48

*= pair, # =can’t put the mate of seat #2 here or else a H-W pair would be in #5 and 6.

# of orderings without a H-W pair in seats #1 and 3, and no H next to his W = 6 ( 4 ( 2# ( 2 ( 2 ( 1 = 192

#= can’t be mate of person in seat #1 or #2.

So, # of seating arrangements with no H next to W = 48 + 192 = 240

And P(no H next to his W) = 
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, so

P(at least one H next to his W) = 1 – 
[image: image12.wmf]3

2

3

1

=


43 # of 10 high straights = 4(4(4(4(4 ( 4 – 10’s, 4 – 9’s , etc)

P(10 high straight) = 
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P(straight) = 
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 (Multiply by 10 because there are 10 different card values that could be high: Ace, King, etc.)  There are only 40 straight flushes (10 in each suit), so 

P(straight flush) = 
[image: image15.wmf]00001539
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