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2.1 




[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]A = {FF}, B = {MM}, C = {MF, FM, MM}.  Then, A∩B = , B∩C = {MM}, = {MF, FM}, ={FF,MM}, = S,  = C.

2.2 


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]a. A∩B 	b. 	c. 	d. 

2.3 
 [image: ][image: ]


2.4 a.
[image: ] 
 
	b.
	[image: ]

2.5 
a. .

b. .


c. .  The result follows from part a.


d. = .  The result follows from part b.

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

= {(2,2), (2,4), (2,6), (4,2), (4,4), (4,6), (6,2), (6,4), (6,6)}
A∩B = {(2,2), (4,2), (6,2), (2,4), (4,4), (6,4), (2,6), (4,6), (6,6)}

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

= everything but {(1,2), (1,4), (1,6), (3,2), (3,4), (3,6), (5,2), (5,4), (5,6)}



2.7 A = {two males} = {M1, M2), (M1,M3), (M2,M3)}
B = {at least one female} = {(M1,W1), (M2,W1), (M3,W1), (M1,W2), (M2,W2), (M3,W2), {W1,W2)}





 = {no females} = A				

2.8 a. 36 + 6 = 42		b. 33		c. 18
 
2.9 S = {A+, B+, AB+, O+, A-, B-, AB-, O-}

2.10 a. S = {A, B, AB, O}
b. P({A}) = 0.41, P({B}) = 0.10, P({AB}) = 0.04, P({O}) = 0.45.
c. P({A} or {B}) = P({A}) + P({B}) = 0.51, since the events are mutually exclusive.

2.11 a. Since P(S) = P(E1) + … + P(E5) = 1, 1 = .15 + .15 + .40 + 3P(E5).  So, P(E5) = .10 and P(E4) = .20.
b. Obviously, P(E3) + P(E4) + P(E5) = .6.  Thus, they are all equal to .2

2.12 a. Let L = {left tern}, R = {right turn}, C = {continues straight}.
b. P(vehicle turns) = P(L) + P(R) = 1/3 + 1/3 = 2/3.
 
2.13 a. Denote the events as very likely (VL), somewhat likely (SL), unlikely (U), other (O).
b. Not equally likely: P(VL) = .24, P(SL) = .24, P(U) = .40, P(O) = .12.
c. P(at least SL) = P(SL) + P(VL) = .48.
 
2.14 a. P(needs glasses) = .44 + .14 = .48
b. P(needs glasses but doesn’t use them) = .14
c. P(uses glasses) = .44 + .02 = .46
 
2.15 a. Since the events are M.E., P(S) = P(E1) + … + P(E4) = 1.  So, P(E2) = 1 – .01 – .09 –.81 = .09.
b.  P(at least one hit) = P(E1) + P(E2) + P(E3) = .19.

2.16 a. 1/3		b. 1/3 + 1/15 = 6/15		c. 1/3 + 1/16 = 19/48		d. 49/240
 
2.17 Let B = bushing defect, SH = shaft defect.
a.   P(B) = .06 + .02 = .08
b.   P(B or SH) = .06 + .08 + .02 = .16
c.   P(exactly one defect) = .06 + .08 = .14
d.   P(neither defect) = 1 – P(B or SH) = 1 – .16 = .84

2.18 a. S = {HH, TH, HT, TT}
b. if the coin is fair, all events have probability .25.
c. A =  {HT, TH}, B = {HT, TH, HH}



d. P(A) = .5, P(B) = .75, P() = P(A) = .5, P() = P(B) = .75, P() = 1.

2.19 a. (V1, V1), (V1, V2), (V1, V3), (V2, V1), (V2, V2), (V2, V3), (V3, V1), (V3, V2), (V3, V3)
b. if equally likely, all have probability of 1/9.
c. 	A = {same vendor gets both} = {(V1, V1), (V2, V2), (V3, V3)}
	B = {at least one V2} = {(V1, V2), (V2, V1), (V2, V2), (V2, V3), (V3, V2)}


So, P(A) = 1/3, P(B) = 5/9, P() = 7/9, P() = 1/9.

2.20 a. P(G) = P(D1) = P(D2) = 1/3.
b. i. The probability of selecting the good prize is 1/3.
ii. She will get the other dud.
iii. She will get the good prize.
iv. Her probability of winning is now 2/3.
v. The best strategy is to switch.

2.21 


P(A) = P() = P + P since these are M.E. by Ex. 2.5.
 
2.22 

P(A) = P() = P(B) + P since these are M.E. by Ex. 2.5.

2.23 All elements in B are in A, so that when B occurs, A must also occur.  However, it is possible for A to occur and B not to occur.

2.24 
From the relation in Ex. 2.22, P ≥ 0, so P(B) ≤ P(A).

2.25 Unless exactly 1/2 of all cars in the lot are Volkswagens, the claim is not true.
 
2.26 a. Let N1, N2 denote the empty cans and W1, W2 denote the cans filled with water.  Thus, S = {N1N2, N1W2, N2W2, N1W1, N2W1, W1W2} 
b. If this a merely a guess, the events are equally likely. So, P(W1W2) = 1/6.

2.27 a. S = {CC, CR, CL, RC, RR, RL, LC, LR, LL}
b. 5/9
c. 5/9
 

2.28 a. Denote the four candidates as A1, A2, A3, and M.  Since order is not important, the outcomes are {A1A2, A1A3, A1M, A2A3, A2M, A3M}.
b. assuming equally likely outcomes, all have probability 1/6.
c. P(minority hired) = P(A1M) + P(A2M) + P(A3M) = .5
 

2.29 a. The experiment consists of randomly selecting two jurors from a group of two women and four men.
b. Denoting the women as w1, w2 and the men as m1, m2, m3, m4, the sample space is
w1,m1		w2,m1		m1,m2		m2,m3		m3,m4
 	w1,m2		w2,m2		m1,m3		m2,m4	
	w1,m3		w2,m3		m1,m4
	w1,m4		w2,m4						w1,w2
	c. P(w1,w2) = 1/15
 

2.30 a. Let w1 denote the first wine, w2 the second, and w3 the third.  Each sample point is an ordered triple indicating the ranking.
b. triples: (w1,w2,w3), (w1,w3,w2), (w2,w1,w3), (w2,w3,w1), (w3,w1,w2), (w3,w2,w1)
 	c. For each wine, there are 4 ordered triples where it is not last. So, the probability is 2/3.


2.31 a. There are four “good” systems and two “defactive” systems.  If two out of the six systems are chosen randomly, there are 15 possible unique pairs.  Denoting the systems as g1, g2, g3, g4, d1, d2, the sample space is given by S = {g1g2, g1g3, g1g4, g1d1, g1d2, g2g3, g2g4, g2d1, g2d2, g3g4, g3d1, g3d2, g4g1, g4d1, d1d2}.  Thus:
P(at least one defective) = 9/15	P(both defective) = P(d1d2) = 1/15
	b. If four are defective, P(at least one defective) = 14/15.  P(both defective) = 6/15.
 

2.32 a. Let “1” represent a customer seeking style 1, and “2” represent a customer seeking style 2.  The sample space consists of the following 16 four-tuples:
 		1111, 1112, 1121, 1211, 2111, 1122, 1212, 2112, 1221, 2121, 
2211, 2221, 2212, 2122, 1222, 2222
b. If the styles are equally in demand, the ordering should be equally likely.  So, the probability is 1/16.
c. P(A) = P(1111) + P(2222) = 2/16.


2.33  a. Define the events: G = family income is greater than $43,318, N otherwise.  The points are 	E1: GGGG	E2: GGGN	E3: GGNG	E4: GNGG
E5: NGGG	E6: GGNN	E7: GNGN	E8: NGGN
E9: GNNG	E10: NGNG	E11: NNGG	E12: GNNN
E13: NGNN	E14: NNGN	E15: NNNG	E16: NNNN
	b. A = {E1, E2, …, E11}	B = {E6, E7, …, E11}		C = {E2, E3, E4, E5}
	c. If P(E) = P(N) = .5, each element in the sample space has probability 1/16.  Thus, 
P(A) = 11/16, P(B) = 6/16, and P(C) = 4/16.
2.34 a. Three patients enter the hospital and randomly choose stations 1, 2, or 3 for service.  Then, the sample space S contains the following 27 three-tuples:
111, 112, 113, 121, 122, 123, 131, 132, 133, 211, 212, 213, 221, 222, 223,
231, 232, 233, 311, 312, 313, 321, 322, 323, 331, 332, 333
	b. A = {123, 132, 213, 231, 312, 321}
	c. If the stations are selected at random, each sample point is equally likely.  P(A) = 6/27.
 
2.35 The total number of flights is 6(7) = 42.
 
2.36 There are 3! = 6 orderings.

2.37 a. There are 6! = 720 possible itineraries.
b. In the 720 orderings, exactly 360 have Denver before San Francisco and 360 have San Francisco before Denver.  So, the probability is .5.

2.38 By the mn rule, 4(3)(4)(5) = 240.
 
2.39 a. By the mn rule, there are 6(6) = 36 possible roles.
b. Define the event A = {(1,6), (2,5), (3,4), (4,3), (5,2), (6,1)}.  Then, P(A) = 6/36.

2.40 a. By the mn rule, the dealer must stock 5(4)(2) = 40 autos.
b.  To have each of these in every one of the eight colors, he must stock 8*40 = 320 autos.

2.41 If the first digit cannot be zero, there are 9 possible values.  For the remaining six, there are 10 possible values.  Thus, the total number is 9(10)(10)(10)(10)(10)(10) = 9*106.
 
2.42 
There are three different positions to fill using ten engineers.  Then, there are = 10!/3! = 720 different ways to fill the positions.

2.43 
 = 504 ways.

2.44 
a. The number of ways the taxi needing repair can be sent to airport C is  = 56.  So, the probability is 56/504 = 1/9.

b.  = 45, so the probability that every airport receives one of the taxis requiring repair is 45/504.

2.45 
  = 408,408.

2.46 


There are  ways to chose two teams for the first game,  for second, etc.  So, there are  = 113,400 ways to assign the ten teams to five games.

2.47 


There are  ways to chose two teams for the first game,  for second, etc.  So, following Ex. 2.46, there are  ways to assign 2n teams to n games.

2.48 

Same answer:  =  = 56.

2.49 
a.  = 8385.
b. There are 26*26 = 676 two-letter codes and 26(26)(26) = 17,576 three-letter codes.  Thus, 18,252 total major codes.
c. 8385 + 130 = 8515 required.
d. Yes.

2.50 Two numbers, 4 and 6, are possible for each of the three digits.  So, there are 2(2)(2) = 8 potential winning three-digit numbers.
 
2.51 
There are  = 19,600 ways to choose the 3 winners.  Each of these is equally likely.

a. There are  = 4 ways for the organizers to win all of the prizes.  The probability is 4/19600.

b. There are  = 276 ways the organizers can win two prizes and one of the other 46 people to win the third prize.  So, the probability is 276/19600.

c.  = 4140.  The probability is 4140/19600.

d.  = 15,180.  The probability is 15180/19600.

2.52 The mn rule is used.  The total number of experiments is 3(3)(2) = 18.



2.53 
a. In choosing three of the five firms, order is important.  So = 60 sample points.

b. If F3 is awarded a contract, there are  = 12 ways the other contracts can be assigned.  Since there are 3 possible contracts, there are 3(12) = 36 total number of ways to award F3 a contract.  So, the probability is 36/60 = 0.6.

2.54 

There are  = 70 ways to chose four students from eight.  There are  = 30 ways to chose exactly 2 (of the 3) undergraduates and 2 (of the 5) graduates.  If each sample point is equally likely, the probability is 30/70 = 0.7.

2.55 

a. 		b.  = 0.111

2.56 
The student can solve all of the problems if the teacher selects 5 of the 6 problems that the student can do.  The probability is  = 0.0238.

2.57 
There are  = 1326 ways to draw two cards from the deck.  The probability is 4*12/1326 = 0.0362.

2.58 
There are  = 2,598,960 ways to draw five cards from the deck.

a. There are  = 24 ways to draw three Aces and two Kings.  So, the probability is 24/2598960.
b. There are 13(12) = 156 types of “full house” hands.  From part a. above there are 24 different ways each type of full house hand can be made.  So, the probability is 156*24/2598960 = 0.00144.

2.59 
 There are  = 2,598,960 ways to draw five cards from the deck.

a.  = 45 = 1024.  So, the probability is 1024/2598960 = 0.000394.
b. There are 9 different types of “straight” hands.  So, the probability is 9(45)/2598960 = 0.00355.  Note that this also includes “straight flush” and “royal straight flush” hands.

2.60 

a. 	b. With n = 23, = 0.507.
2.61 

a. .	b. With n = 253,  = 0.5005.
  
2.62 

The number of ways to divide the 9 motors into 3 groups of size 3 is  = 1680.  If both motors from a particular supplier are assigned to the first line, there are only 7 motors to be assigned: one to line 1 and three to lines 2 and 3.  This can be done  = 140 ways.  Thus, 140/1680 = 0.0833.

2.63 
There are  = 56 sample points in the experiment, and only one of which results in choosing five women.  So, the probability is 1/56.

2.64 
 = 5/324.

2.65 
= 5/162.

2.66 a. After assigning an ethnic group member to each type of job, there are 16 laborers remaining for the other jobs.  Let na be the number of ways that one ethnic group can be assigned to each type of job.  Then:

.  The probability is na/N = 0.1238.
b. It doesn’t matter how the ethnic group members are assigned to jobs type 1, 2, and 3.  Let na be the number of ways that no ethnic member gets assigned to a type 4 job.  Then:


.  The probability is  = 0.2817.

2.67 As shown in Example 2.13, N = 107.
a. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Let A be the event that all orders go to different vendors.  Then, A contains na = 10(9)(8)…(4) = 604,800 sample points.  Thus, P(A) = 604,800/107 = 0.0605.
b. 

The 2 orders assigned to Distributor I can be chosen from the 7 in  = 21 ways.  The 3 orders assigned to Distributor II can be chosen from the remaining 5 in  = 10 ways.  The final 2 orders can be assigned to the remaining 8 distributors in 82 ways.  Thus, there are 21(10)(82) = 13,440 possibilities so the probability is 13440/107 = 0.001344.
c. 
Let A be the event that Distributors I, II, and III get exactly 2, 3, and 1 order(s) respectively.  Then, there is one remaining unassigned order.  Thus, A contains  = 2940 sample points and P(A) = 2940/107 = 0.00029.

2.68 

a.  =  = 1.  There is only one way to choose all of the items.


b.  =  = 1.  There is only one way to chose none of the items.




c.  =  =  = .  There are the same number of ways to choose r out of n objects as there are to choose n – r out of n objects.

d. .

2.69 


2.70 From Theorem 2.3, let y1 = y2 = … = yk = 1.
 

2.71 a. P(A|B) = .1/.3 = 1/3.			b. P(B|A) = .1/.5 = 1/5.

c. P(A|) = .5/(.5+.3-.1) = 5/7		d. P(A|A∩B) = 1, since A has occurred.

e. P(A∩B|) = .1(.5+.3-.1) = 1/7.


2.72 


Note that P(A) = 0.6 and P(A|M) = .24/.4 = 0.6.  So, A and M are independent.  Similarly, P() = .24/.6 = 0.4 = P(), so  and F are independent.


2.73 a. P(at least one R) = P(Red) 3/4.	b. P(at least one r) = 3/4.
c. P(one r | Red) = .5/.75 = 2/3.


2.74 a. P(A) = 0.61, P(D) = .30.  P(A∩D) = .20.  Dependent.
b. P(B) = 0.30, P(D) = .30. P(B∩D) = 0.09.  Independent.
c. P(C) = 0.09, P(D) = .30.  P(C∩D) = 0.01.  Dependent.


2.75 
a. Given the first two cards drawn are spades, there are 11 spades left in the deck.  Thus, the probability is  = 0.0084.  Note: this is also equal to P(S3S4S5|S1S2).

b. Given the first three cards drawn are spades, there are 10 spades left in the deck.  Thus, the probability is  = 0.0383.  Note: this is also equal to P(S4S5|S1S2S3).


c. Given the first four cards drawn are spades, there are 9 spades left in the deck.  Thus, the probability is  = 0.1875.  Note: this is also equal to P(S5|S1S2S3S4)

2.76 Define the events: 	U: job is unsatisfactory	A: plumber A does the job
a. P(U|A) = P(A∩U)/P(A) = P(A|U)P(U)/P(A) = .5*.1/.4 = 0.125
b. From part a. above, 1 – P(U|A) = 0.875.

2.77 a. 0.40			b. 0.37			c. 0.10		d. 0.40 + 0.37 – 0.10 = 0.67	
e. 1 – 0.4 = 0.6	f. 1 – 0.67 = 0.33	g. 1 – 0.10 = 0.90	
h. .1/.37 = 0.27	i. 1/.4 = 0.25


2.78 1. Assume P(A|B) = P(A).  Then:
   P(A∩B) = P(A|B)P(B) = P(A)P(B).	   P(B|A) = P(B∩A)/P(A) = P(A)P(B)/P(A) = P(B).
	2. Assume P(B|A) = P(B).  Then:
	   P(A∩B) = P(B|A)P(A) = P(B)P(A).	   P(A|B) = P(A∩B)/P(B) = P(A)P(B)/P(B) = P(A).
	3. Assume P(A∩B) = P(B)P(A).  The results follow from above.


2.79 If A and B are M.E., P(A∩B) = 0.  But, P(A)P(B) > 0.  So they are not independent.
 
2.80 
If , P(A∩B) = P(A) ≠ P(A)P(B), unless B = S (in which case P(B) = 1).

2.81 Given P(A) < P(A|B) = P(A∩B)/P(B) = P(B|A)P(A)/P(B), solve for P(B|A) in the inequality.

2.82 P(B|A) = P(B∩A)/P(A) = P(A)/P(A) = 1
P(A|B) = P(A∩B)/P(B) = P(A)/P(B).
2.83 


P(A) = P(A)/P() = , since A and B are M.E. events.
 
2.84 

Note that if P() = 0, then P() also equals 0.  The result follows from Theorem 2.6.

2.85 





P( = P()/P() = =   So, are independent.








P( = P(/P() = .  From the above, are independent.  So P( =   So, are independent
 
2.86 
a. No.  It follows from P( = P(A) + P(B) – P(A∩B) ≤ 1.
b. P(A∩B) ≥ 0.5
c. No.
d. P(A∩B) ≤ 0.70.
 
2.87 a. P(A) + P(B) – 1.
b. the smaller of P(A) and P(B).

2.88 a. Yes.
b. 0, since they could be disjoint.
c. No, since P(A∩B) cannot be larger than either of P(A) or P(B).
d. 0.3 = P(A).

2.89 a. 0, since they could be disjoint.
b. the smaller of P(A) and P(B).

2.90 a. (1/50)(1/50) = 0.0004.
b. P(at least one injury) = 1 – P(no injuries in 50 jumps) = 1 = (49/50)50 = 0.636.  Your friend is not correct.

2.91 
[bookmark: OLE_LINK9]If A and B are M.E., P( = P(A) + P(B).  This value is greater than 1 if P(A) = 0.4 and P(B) = 0.7.  So they cannot be M.E.  It is possible if P(A) = 0.4 and P(B) = 0.3.
 
2.92 a. The three tests are independent.  So, the probability in question is (.05)3 = 0.000125.
b. P(at  least one mistake) = 1 – P(no mistakes) = 1 – (.95)3 = 0.143.

2.93 Let H denote a hit and let M denote a miss.  Then, she wins the game in three trials with the events HHH, HHM, and MHH.  If she begins with her right hand, the probability she wins the game, assuming independence, is (.7)(.4)(.7) + (.7)(.4)(.3) + (.3)(.4)(.7) = 0.364.

2.94 Define the events	A: device A detects smoke		B: device B detects smoke

a. P( = .95 + .90 - .88 = 0.97.

b. P(smoke is undetected) = 1 - P( = 1 – 0.97 = 0.03.


2.95 Part a is found using the Addition Rule.  Parts b and c use DeMorgan’s Laws.
a. 0.2 + 0.3 – 0.4 = 0.1
b. 1 – 0.1 = 0.9
c. 1 – 0.4 = 0.6
d. 
 = 2/3.

2.96 Using the results of Ex. 2.95:
a.   0.5 + 0.2 – (0.5)(0.2) = 0.6.
b.   1 – 0.6 = 0.4.
c.   1 – 0.1 = 0.9. 

2.97 a. P(current flows) = 1 – P(all three relays are open) = 1 – (.1)3 = 0.999.

b. Let A be the event that current flows and B be the event that relay 1 closed properly.  Then, P(B|A) = P(B∩A)/P(A) = P(B)/P(A) = .9/.999 = 0.9009.  Note that .

2.98 Series system: P(both relays are closed) = (.9)(.9) = 0.81
Parallel system: P(at least one relay is closed) = .9 + .9 – .81 = 0.99.
 
2.99 


Given that  = a, P(B) = b, and that A and B are independent.  Thus P( = 1 – a and P(B∩A) = bP(A).  Thus, P( = P(A) + b - bP(A) = 1 – a.  Solve for P(A).
 
2.100 
 =  


 = P(A|C) + P(B|C) + P(A∩B|C).

2.101 Let A be the event the item gets past the first inspector and B the event it gets past the second inspector.  Then, P(A) = 0.1 and P(B|A) = 0.5.  Then P(A∩B) = .1(.5) = 0.05.
 
2.102 Define the events:	I: disease I us contracted	II: disease II is contracted.  Then, P(I) = 0.1, P(II) = 0.15, and P(I∩II) = 0.03.  
a. 
P(III) = .1 + .15 – .03 = 0.22
b. 
P(I∩II|III) = .03/.22 = 3/22.

2.103 Assume that the two state lotteries are independent.
a. P(666 in CT|666 in PA) = P(666 in CT) = 0.001
b. P(666 in CT∩666 in PA) = P(666 in CT)P(666 in PA) = .001(1/8) = 0.000125.

2.104 




By DeMorgan’s Law, .  Since ≤ , ≥ 1 – 

2.105 P(landing safely on both jumps) ≥ – 0.05 – 0.05 = 0.90.

2.106 
Note that it must be also true that.  Using the result in Ex. 2.104, 



≥ 1 – 2 ≥ 0.98, so P(A) ≥ 0.99.


2.107 (Answers vary) Consider flipping a coin twice.  Define the events:
A: observe at least one tail	B: observe two heads or two tails	C: observe two heads

2.108 




Let U and V be two events.  Then, by Ex. 2.104, ≥ 1 –   Let U = A∩B and V = C.  Then, ≥ 1 – .  Apply Ex. 2.104 to  to obtain the result.
 
2.109 


This is similar to Ex. 2.106.  Apply Ex. 2.108: 0.95 ≤ 1 –  ≤ .  Since the events have the same probability, 0.95 ≤ 1 .  Thus, P(A) ≥ 0.9833. 

2.110 Define the events:
I: item is from line I		II: item is from line II		N: item is not defective

Then, P(N) = P( = P(N∩I) + P(N∩II) = .92(.4) + .90(.6) = 0.908.

2.111 Define the following events:
A: buyer sees the magazine ad
B: buyer sees the TV ad
C: buyer purchases the product

	The following are known: P(A) = .02, P(B) = .20, P(A∩B) = .01.  Thus  = .21.




Also, P(buyer sees no ad) =  = 1  = 1 – 0.21 = 0.79.  Finally, it is known that  = 0.1 and  = 1/3.  So, we can find P(C) as

P(C) =  = (1/3)(.21) + (.1)(.79) = 0.149.

2.112 a. P(aircraft undetected) = P(all three fail to detect) = (.02)(.02)(.02) = (.02)3.
b. P(all three detect aircraft) = (.98)3. 

2.113 By independence, (.98)(.98)(.98)(.02) = (.98)3(.02).

2.114 Let T = {detects truth} and L = {detects lie}.  The sample space is TT, TL, LT, LL.  Since one suspect is guilty, assume the guilty suspect is questioned first:
a. P(LL) = .95(.10) = 0.095		b. P(LT) = ..95(.9) = 0.885
b. P(TL) = .05(.10) = 0.005		d. 1 – (.05)(.90) = 0.955

2.115 By independence, (.75)(.75)(.75)(.75) = (.75)4.
 
2.116 By the complement rule, P(system works) = 1 – P(system fails) = 1 – (.01)3.

2.117 
a. From the description of the problem, there is a 50% chance a car will be rejected.  To find the probability that three out of four will be rejected (i.e. the drivers chose team 2), note that there are  = 4 ways that three of the four cars are evaluated by team 2.  Each one has probability (.5)(.5)(.5)(.5) of occurring, so the probability is 4(.5)4 = 0.25.

b. The probability that all four pass (i.e. all four are evaluated by team 1) is (.5)4 = 1/16.

2.118 If the victim is to be saved, a proper donor must be found within eight minutes.  The patient will be saved if the proper donor is found on the 1st, 2nd, 3rd, or 4th try.  But, if the donor is found on the 2nd try, that implies he/she wasn’t found on the 1st try.  So, the probability of saving the patient is found by, letting A = {correct donor is found}:

P(save) = P(A) + .
By independence, this is .4 + .6(.4) + (.6)2(.4) + (.6)3(.4) = 0.8704

2.119 a. Define the events:	A: obtain a sum of 3		B: do not obtain a sum of 3 or 7
Since there are 36 possible rolls, P(A) = 2/36 and P(B) = 28/36.  Obtaining a sum of 3 before a sum of 7 can happen on the 1st roll, the 2nd roll, the 3rd roll, etc.  Using the events above, we can write these as A, BA, BBA, BBBA, etc.  The probability of obtaining a sum of 3 before a sum of 7 is given by P(A) + P(B)P(A) + [P(B)]2P(A) + [P(B)]3P(A) + … .
(Here, we are using the fact that the rolls are independent.)  This is an infinite sum, and it follows as a geometric series.  Thus, 2/36 + (28/36)(2/36) + (28/36)2(2/26) + … = 1/4.

b. Similar to part a.  Define C: obtain a sum of 4	D: do not obtain a sum of 4 or 7
Then, P(C) = 3/36 and P(D) = 27/36.  The probability of obtaining a 4 before a 7 is 1/3.

2.120 Denote the events	G: good refrigerator		D: defective refrigerator


a. If the last defective refrigerator is found on the 4th test, this means the first defective refrigerator was found on the 1st, 2nd, or 3rd test.  So, the possibilities are DGGD, GDGD, and GGDD.  So, the probability is .  The probabilities associated with the other two events are identical to the first.  So, the desired probability is 3 .

b. Here, the second defective refrigerator must be found on the 2nd, 3rd, or 4th test.  Define:		A1: second defective found on 2nd test
		A2: second defective found on 3rd test
		A3: second defective found on 4th test


Clearly, P(A1) = .  Also, P(A3) =  from part a.  Note that A2 = {DGD, GDD}.

Thus, P(A2) = 2.  So, P(A1) + P(A2) + P(A3) = 2/5.

c. Define:	B1: second defective found on 3rd test
		B2: second defective found on 4th test

Clearly, P(B1) = 1/4 and P(B2) = (3/4)(1/3) = 1/4.  So, P(B1) + P(B2) = 1/2.


2.121 a. 1/n


b.  = 1/n.   = 1/n.
c. P(gain access) = P(first try) + P(second try) + P(third try) = 3/7.

2.122 Applet exercise (answers vary).
 
2.123 Applet exercise (answers vary).

2.124 Define the events for the voter:	D: democrat	   R: republican	F: favors issue



2.125 Define the events for the person:	D: has the disease	H: test indicates the disease


Thus, P(H|D) = .9,  = .9, P(D) = .01, and  = .99.  Thus,

	 = 1/12.

2.126 a. (.95*.01)/(.95*.01 + .1*.99) = 0.08756.
b. .99*.01/(.99*.01 + .1*.99) = 1/11.
c. Only a small percentage of the population has the disease.
d. If the specificity is .99, the positive predictive value is .5.
e. The sensitivity and specificity should be as close to 1 as possible.
 
2.127 a. .9*.4/(.9*.4 + .1*.6) = 0.857.
b. A larger proportion of the population has the disease, so the numerator and denominator values are closer.
c. No; if the sensitivity is 1, the largest value for the positive predictive value is .8696.
d. Yes, by increasing the specificity.
e. The specificity is more important with tests used for rare diseases.

2.128 
a. Let   By the Law of Total Probability,

  
Thus, A and B are independent.


b. .
2.129 Define the events:	P: positive response	M: male respondent	F: female respondent
P(P|F) = .7, P(P|M) = .4, P(M) = .25.  Using Bayes’ rule,

= 0.4.

2.130 Define the events:	C: contract lung cancer	S: worked in a shipyard

Thus, P(S|C) = .22, = .14, and P(C) = .0004.  Using Bayes’ rule,

 = 0.0006.

2.131 





The additive law of probability gives that.  Also, A and B can be written as the union of two disjoint sets:  and .  Thus,  and .  Thus, .

2.132 For i = 1, 2, 3, let Fi represent the event that the plane is found in region i and Ni be the complement.  Also Ri is the event the plane is in region i.  Then P(Fi|Ri) = 1 – αi and P(Ri) = 1/3 for all i.  Then,


a.  =  

 		         = .


	b. Similarly,  and 	c. .

2.133 Define the events:	G: student guesses		C: student is correct


= = 0.9412.

2.134 Define F as “failure to learn.  Then, P(F|A) = .2, P(F|B) = .1, P(A) = .7, P(B) = .3.  By Bayes’ rule, P(A|F) = 14/17.
 
2.135 Let M = major airline, P = private airline, C = commercial airline, B = travel for business
a. P(B) = P(B|M)P(M) + P(B|P)P(P) + P(B|C)P(C) = .6(.5) + .3(.6) + .1(.9) = 0.57.
b. P(B∩P) = P(B|P)P(P) = .3(.6) = 0.18.
c. [bookmark: OLE_LINK10][bookmark: OLE_LINK11]P(P|B) = P(B∩P)/P(B) = .18/.57 = 0.3158.
d. P(B|C) = 0.90.

2.136 Let A = woman’s name is selected from list 1, B = woman’s name is selected from list 2.


Thus, P(A) = 5/7, = 2/3,  = 7/9.

.
2.137 Let A = {both balls are white}, and for i = 1, 2, … 5

Ai = both balls selected from bowl i are white.  Then 

Bi = bowl i is selected.  Then, = .2 for all i.
a. 

P(A) =  =  = 2/5.

b. 
Using Bayes’ rule, P(B3|A) = = 3/20.
 
2.138 Define the events:
A: the player wins
Bi: a sum of i on first toss
Ck: obtain a sum of k before obtaining a 7


	Now, .  We have that  = 0.


	Also,  .

	Now, (using independence Ex. 119).



	Similarly, P(C5) = P(C9) = , P(C6) = P(C8) = , and P(C10) = .

	Thus, .
Putting all of this together, P(A) = 0.493.


2.139 [bookmark: OLE_LINK12][bookmark: OLE_LINK13]From Ex. 1.112, P(Y = 0) = (.02)3 and P(Y = 3) = (.98)3.  The event Y = 1 are the events FDF, DFF, and FFD, each having probability (.02)2(.98).  So, P(Y = 1) = 3(.02)2(.98).  Similarly, P(Y = 2) = 3(.02)(.98)2.

2.140 

The total number of ways to select 3 from 6 refrigerators is  = 20.  The total number of ways to select y defectives and 3 – y nondefectives is , y = 0, 1, 2.  So,

P(Y = 0) =  = 4/20, P(Y = 1) = 4/20, and P(Y = 2) = 12/20.

2.141 The events Y = 2, Y = 3, and Y = 4 were found in Ex. 2.120 to have probabilities 1/15, 2/15, and 3/15 (respectively).  The event Y = 5 can occur in four ways:
DGGGD	GDGGD	GGDGD	GGGDD
Each of these possibilities has probability 1/15, so that P(Y = 5) = 4/15.  By the complement rule, P(Y = 6) = 5/15.




Chapter 3: Discrete Random Variables and Their Probability Distributions

3.1 P(Y = 0) = P(no impurities) = .2, P(Y = 1) = P(exactly one impurity) = .7, P(Y = 2) = .1.
 
3.2 We know that P(HH) = P(TT) = P(HT) = P(TH) = 0.25.  So, P(Y = -1) = .5, P(Y = 1) = .25 = P(Y = 2).

3.3 p(2) = P(DD) = 1/6, p(3) = P(DGD) + P(GDD) = 2(2/4)(2/3)(1/2) = 2/6, p(4) = P(GGDD) + P(DGGD) + P(GDGD) = 3(2/4)(1/3)(2/2) = 1/2.

3.4 Define the events:	A: value 1 fails	B: valve 2 fails	C: valve 3 fails

 = .83 = 0.512

= .2(.2 + .2 - .22) = 0.072.
Thus, P(Y = 1) = 1 - .512 - .072 = 0.416.

3.5 There are 3! = 6 possible ways to assign the words to the pictures.  Of these, one is a perfect match, three have one match, and two have zero matches.  Thus, 
p(0) = 2/6, p(1) = 3/6, p(3) = 1/6.

3.6 
There are  = 10 sample points, and all are equally likely: (1,2), (1,3), (1,4), (1,5), (2,3), (2,4), (2,5), (3,4), (3,5), (4,5).
a. p(2) = .1, p(3) = .2, p(4) = .3, p(5) = .4.

b. p(3) = .1, p(4) = .1, p(5) = .2, p(6) = .2, p(7) = .2, p(8) = .1, p(9) = .1.

3.7 There are 33 = 27 ways to place the three balls into the three bowls.  Let Y = # of empty bowls.  Then:

p(0) = P(no bowls are empty) =  

p(2) = P(2 bowls are empty) = 

p(1) = P(1 bowl is empty) = 1 .

3.8 Note that the number of cells cannot be odd.
p(0) = P(no cells in the next generation) = P(the first cell dies or the first cell splits and both die) = .1 + .9(.1)(.1) = 0.109
p(4) = P(four cells in the next generation) = P(the first cell splits and both created cells split) = .9(.9)(.9) = 0.729.
p(2) = 1 – .109 – .729 = 0.162.

3.9 The random variable Y takes on vales 0, 1, 2, and 3.
a. Let E denote an error on a single entry and let N denote no error.  There are 8 sample points: EEE, EEN, ENE, NEE, ENN, NEN, NNE, NNN.  With P(E) = .05 and P(N) = .95 and assuming independence:
P(Y = 3) = (.05)3 = 0.000125			P(Y = 2) = 3(.05)2(.95) = 0.007125
P(Y = 1) = 3(.05)2(.95) = 0.135375		P(Y = 0) = (.95)3 = 0.857375.
b. The graph is omitted.
c. P(Y > 1) = P(Y = 2) + P(Y = 3) = 0.00725.

3.10 Denote R as the event a rental occurs on a given day and N denotes no rental.  Thus, the sequence of interest is RR, RNR, RNNR, RNNNR, … .  Consider the position immediately following the first R: it is filled by an R with probability .2 and by an N with probability .8.  Thus, P(Y = 0) = .2, P(Y = 1) = .8(.2) = .16, P(Y = 2) = .128, … .  In general,
P(Y = y) = .2(.8)y, y = 0, 1, 2, … .

3.11 There is a 1/3 chance a person has O+ blood and 2/3 they do not.  Similarly, there is a 1/15 chance a person has O– blood and 14/15 chance they do not.  Assuming the donors are randomly selected, if X = # of O+ blood donors and Y = # of O– blood donors, the probability distributions are

	[bookmark: _Hlk166747274]
	0
	1
	2
	3

	p(x)
	(2/3)3 = 8/27
	3(2/3)2(1/3) = 12/27
	3(2/3)(1/3)2 =6/27
	(1/3)3 = 1/27

	p(y)
	2744/3375
	196/3375
	14/3375
	1/3375



Note that Z = X + Y = # will type O blood.  The probability a donor will have type O blood is 1/3 + 1/15 = 6/15 = 2/5.  The probability distribution for Z is

	
	0
	1
	2
	3

	p(z)
	(2/5)3 = 27/125
	3(2/5)2(3/5) = 54/27
	3(2/5)(3/5)2 =36/125
	(3/5)3 = 27/125




3.12 E(Y) = 1(.4) + 2(.3) + 3(.2) + 4(.1) = 2.0
E(1/Y) = 1(.4) + 1/2(.3) + 1/3(.2) + 1/4(.1) = 0.6417
E(Y2 – 1) = E(Y2) – 1 = [1(.4) + 22(.3) + 32(.2) + 42(.1)] – 1 = 5 – 1 = 4.
V(Y) = E(Y2) = [E(Y)]2 = 5 – 22 = 1.

3.13 E(Y) = –1(1/2) + 1(1/4) + 2(1/4) = 1/4
E(Y2) = (–1)2(1/2) + 12(1/4) + 22(1/4) = 7/4
V(Y) = 7/4 – (1/4)2 = 27/16.
Let C = cost of play, then the net winnings is Y – C.  If E(Y – C) = 0, C = 1/4.


3.14 a. μ = E(Y) = 3(.03) + 4(.05) + 5(.07) + … + 13(.01) = 7.9
b. σ2 = V(Y) = E(Y2) – [E(Y)]2 = 32(.03) + 42(.05) + 52(.07) + … + 132(.01) – 7.92 = 67.14 – 62.41 = 4.73.  So, σ = 2.17.
c. (μ – 2σ, μ + 2σ) = (3.56, 12.24).  So, P(3.56 < Y < 12.24) = P(4 ≤ Y ≤ 12) = .05 + .07 + .10 + .14 + .20 + .18 + .12 + .07 + .03 = 0.96.


3.15 a. p(0) = P(Y = 0) = (.48)3 = .1106, p(1) = P(Y = 1) = 3(.48)2(.52) = .3594, p(2) = P(Y = 2) = 3(.48)(.52)2 = .3894, p(3) = P(Y = 3) = (.52)3 = .1406.
b. The graph is omitted.
c. P(Y = 1) = .3594.

d. μ = E(Y) = 0(.1106) + 1(.3594) + 2(.3894) + 3(.1406) = 1.56, 
σ2 = V(Y) = E(Y2) –[E(Y)]2 = 02(.1106) + 12(.3594) + 22(.3894) + 32(.1406) – 1.562 = 3.1824 – 2.4336 = .7488.  So, σ = 0.8653.
e. (μ – 2σ, μ + 2σ) = (–.1706, 3.2906).  So, P(–.1706 < Y < 3.2906) = P(0 ≤ Y ≤ 3) = 1.
3.16 
As shown in Ex. 2.121, P(Y = y) = 1/n for y = 1, 2, …, n.  Thus, E(Y) = .


.  So, .

3.17 μ = E(Y) = 0(6/27) + 1(18/27) + 2(3/27) = 24/27 = .889
σ2 = V(Y) = E(Y2) –[E(Y)]2 = 02(6/27) + 12(18/27) + 22(3/27) – (24/27)2 = 30/27 – 576/729 = .321.  So, σ = 0.567
For (μ – 2σ, μ + 2σ) = (–.245, 2.023).  So, P(–.245 < Y < 2.023) = P(0 ≤ Y ≤ 2) = 1.

3.18 μ = E(Y) = 0(.109) + 2(.162) + 4(.729) = 3.24.

3.19 Let P be a random variable that represents the company’s profit.  Then, P = C – 15 with probability 98/100 and P = C – 15 – 1000 with probability 2/100.  Then,
E(P) = (C – 15)(98/100)  + (C – 15 – 1000)(2/100) = 50.  Thus, C = $85.

3.20 With probability .3 the volume is 8(10)(30) = 2400.  With probability .7 the volume is 8*10*40 = 3200.  Then, the mean is .3(2400) + .7(3200) = 2960.
 
3.21 Note that E(N) = E(8πR2) = 8πE(R2).  So, E(R2) = 212(.05) + 222(.20) + … + 262(.05) = 549.1.  Therefore E(N) = 8π(549.1) = 13,800.388.

3.22 Note that p(y) = P(Y = y) = 1/6 for y = 1, 2, …, 6.  This is similar to Ex. 3.16 with n = 6.  So, E(Y) = 3.5 and V(Y) = 2.9167.

3.23 Define G to be the gain to a person in drawing one card.  The possible values for G are $15, $5, or $–4 with probabilities 3/13, 2/13, and 9/13 respectively.  So, 
E(G) = 15(3/13) + 5(2/13) – 4(9/13) = 4/13 (roughly $.31).

3.24 The probability distribution for Y = number of bottles with serious flaws is:
	p(y)
	0
	1
	2

	y
	.81
	.18
	.01



Thus, E(Y) = 0(.81) + 1(.18) + 2(.01) = 0.20 and V(Y) = 02(.81) + 12(.18) + 22(.01) – (.20)2 = 0.18.

3.25 Let X1 = # of contracts assigned to firm 1; X2 = # of contracts assigned to firm 2.  The sample space for the experiment is {(I,I), (I,II), (I,III), (II,I), (II,II), (II,III), (III,I), (III,II), (III,III)}, each with probability 1/9.  So, the probability distributions for X1 and X2 are:
	x1
	0
	1
	2
	           
	x2
	0
	1
	2

	p(x1)
	4/9
	4/9
	1/9
	              
	p(x2)
	4/9
	4/9
	1/9



Thus, E(X1) = E(X2) = 2/3.  The expected profit for the owner of both firms is given by
90000(2/3 + 2/3) = $120,000.


3.26 The random variable Y = daily sales can have values $0, $50,000 and $100,000.  
If Y = 0, either the salesperson contacted only one customer and failed to make a sale or the salesperson contacted two customers and failed to make both sales.  Thus P(Y = 0) = 1/3(9/10) + 2/3(9/10)(9/10) = 252/300.  
If Y = 2, the salesperson contacted to customers and made both sales.  So, P(Y = 2) = 2/3(1/10)(1/10) = 2/300.  
Therefore, P(Y = 1) = 1 – 252/300 – 2/300 = 46/300.
Then, E(Y) = 0(252/300) + 50000(46/300) + 100000(2/300) = 25000/3 (or $8333.33).
V(Y) =380,561,111 and σ = $19,507.98.
 
3.27 Let Y = the payout on an individual policy.  Then, P(Y = 85,000) = .001, P(Y = 42,500) = .01, and P(Y = 0) = .989.  Let C represent the premium the insurance company charges.  Then, the company’s net gain/loss is given by C – Y.  If E(C – Y) = 0, E(Y) = C.  Thus,
E(Y) = 85000(.001) + 42500(.01) + 0(.989) = 510 = C.

3.28 Using the probability distribution found in Ex. 3.3, E(Y) = 2(1/6) + 3(2/6) + 4(3/6) = 20/6.  The cost for testing and repairing is given by 2Y + 4.  So, E(2Y + 4) = 2(20/6) + 4 = 64/6.

3.29 



3.30 a. The mean of X will be larger than the mean of Y.
b. E(X) = E(Y + 1) = E(Y) + 1 = μ + 1.
c. The variances of X and Y will be the same (the addition of 1 doesn’t affect variability).
d. V(X) = E[(X – E(X))2] = E[(Y + 1 – μ – 1)2] = E[(Y – μ)2] = σ2.

3.31 a. The mean of W will be larger than the mean of Y if μ > 0.  If μ < 0, the mean of W will be smaller than μ.  If μ = 0, the mean of W will equal μ.
b. E(W) = E(2Y) = 2E(Y) = 2μ.
c. The variance of W will be larger than σ2, since the spread of values of W has increased.
d. V(X) = E[(X – E(X))2] = E[(2Y – 2μ)2] = 4E[(Y – μ)2] = 4σ2. 

3.32	a. The mean of W will be smaller than the mean of Y if μ > 0.  If μ < 0, the mean of W will be larger than μ.  If μ = 0, the mean of W will equal μ.
b. E(W) = E(Y/10) = (.1)E(Y) = (.1)μ.
c. The variance of W will be smaller than σ2, since the spread of values of W has decreased.
d. V(X) = E[(X – E(X))2] = E[(.1Y – .1μ)2] = (.01)E[(Y – μ)2] = (.01)σ2. 

3.33 
a. 	

b. 


3.34 The mean cost is E(10Y) = 10E(Y) = 10[0(.1) + 1(.5) + 2(.4)] = $13.  Since V(Y) .41, V(10Y) = 100V(Y) = 100(.41) = 41.
 
3.35 

With , P(B) = P(SS) + P(FS) =  = 0.4

P(B|first trial success) =  = 0.3999, which is not very different from the above.

3.36 a. The random variable Y does not have a binomial distribution.  The days are not independent.
b. This is not a binomial experiment.  The number of trials is not fixed.

3.37 a. Not a binomial random variable.
b. Not a binomial random variable.
c. Binomial with n = 100, p = proportion of high school students who scored above 1026.
d. Not a binomial random variable (not discrete).
e. Not binomial, since the sample was not selected among all female HS grads.

3.38 Note that Y is binomial with n = 4, p = 1/3 = P(judge chooses formula B).  
a. 
p(y) = , y = 0, 1, 2, 3, 4.  
b. P(Y ≥ 3) = p(3) + p(4) = 8/81 + 1/81 = 9/81 = 1/9.
c. E(Y) = 4(1/3) = 4/3.
d. V(Y) = 4(1/3)(2/3) = 8/9

3.39 Let Y = # of components failing in less than 1000 hours.  Then, Y is binomial with n = 4 and p = .2.
a. 
P(Y = 2) =  = 0.1536.
b. The system will operate if 0, 1, or 2 components fail in less than 1000 hours.  So, P(system operates) = .4096 + .4096 + .1536 = .9728.


3.40 Let Y = # that recover from stomach disease.  Then, Y is binomial with n = 20 and p = .8.  To find these probabilities, Table 1 in Appendix III will be used.
a. P(Y ≥ 10) = 1 – P(Y ≤ 9) = 1 – .001 = .999.
b. P(14 ≤ Y ≤ 18) = P(Y ≤ 18) – P(Y ≤ 13) – .931 – .087 = .844
c. P(Y ≤ 16) = .589.

3.41 Let Y = # of correct answers.  Then, Y is binomial with n = 15 and p = .2.  Using Table 1 in Appendix III, P(Y ≥ 10) = 1 – P(Y ≤ 9) = 1 – 1.000 = 0.000 (to three decimal places).


3.42 a. If one answer can be eliminated on every problem, then, Y is binomial with n = 15 and p = .25.  Then, P(Y ≥ 10) = 1 – P(Y ≤ 9) = 1 – 1.000 = 0.000 (to three decimal places).

b. If two answers can be (correctly) eliminated on every problem, then, Y is binomial with n = 15 and p = 1/3.  Then, P(Y ≥ 10) = 1 – P(Y ≤ 9) = 0.0085.

3.43 Let Y = # of qualifying subscribers.  Then, Y is binomial with n = 5 and p = .7.
a. P(Y = 5) = .75 = .1681
b. P(Y ≥ 4) = P(Y = 4) + P(Y = 5) = 5(.74)(.3) + .75 = .3601 + .1681 = 0.5282.

3.44 Let Y = # of successful operations.  Then Y is binomial with n = 5.
a. With p = .8, P(Y = 5) = .85 = 0.328.
b. With p = .6, P(Y = 4) = 5(.64)(.4) = 0.259.
c. With p = .3, P(Y < 2) = P(Y = 1) + P(Y = 0) = 0.528.

3.45 Note that Y is binomial with n = 3 and p = .8.  The alarm will function if Y = 1, 2, or 3.  Thus, P(Y ≥ 1) = 1 – P(Y = 0) = 1 – .008 = 0.992.
 
3.46 When p = .5, the distribution is symmetric.  When p < .5, the distribution is skewed to the left.  When p > .5, the distribution is skewed to the right.

3.47 The graph is above. [image: ]

3.48 a. Let Y = # of sets that detect the missile.   Then, Y has a binomial distribution with n = 5 and p = .9.  Then, 	P(Y = 4) = 5(.9)4(.1) = 0.32805 and 
P(Y ≥ 1) = 1 – P(Y = 0) = 1 – 5(.9)4(.1) = 0.32805.  
b. With n radar sets, the probability of at least one diction is 1 – (.1)n.  If 1 – (.1)n = .999, n = 3.

3.49 Let Y = # of housewives preferring brand A.  Thus, Y is binomial with n = 15 and p = .5.  
a. Using the Appendix, P(Y ≥ 10) = 1 – P(Y ≤ 9) = 1 – .849 = 0.151.
b. P(10 or more prefer A or B) = P(6 ≤ Y ≤ 9) = 0.302.
3.50 The only way team A can win in exactly 5 games is to win 3 in the first 4 games and then win the 5th game.  Let Y = # of games team A wins in the first 4 games.  Thus, Y has a binomial distribution with n = 4.  Thus, the desired probability is given by
  P(Team A wins in 5 games) = P(Y = 3)P(Team A wins game 5)


=  = .


3.51 a. P(at least one 6 in four rolls) = 1 – P(no 6’s in four rolls) = 1 – (5/6)4 = 0.51775.

b. Note that in a single toss of two dice, P(double 6) = 1/36.  Then: 
P(at least one double 6 in twenty–four rolls) = 1 – P(no double 6’s in twenty–four rolls) = = 1 – (35/36)24 = 0.4914.

3.52 Let Y = # that are tasters.  Then, Y is binomial with n = 20 and p = .7.
a. P(Y ≥ 17) = 1 – P(Y ≤ 16) = 0.107.
b. P(Y < 15) = P(Y ≤ 14) = 0.584.

3.53 There is a 25% chance the offspring of the parents will develop the disease.  Then, Y = # of offspring that develop the disease is binomial with n = 3 and p =.25.
a. P(Y = 3) = (.25)3 = 0.015625.
b. P(Y = 1) = 3(.25)(.75)2 = 0.421875
c. Since the pregnancies are mutually independent, the probability is simply 25%.

3.54 a. and b. follow from simple substitution
c. the classifications of “success” and “failure” are arbitrary.

3.55 


     =  .
	Equating this to E(Y3) – 3E(Y2) + 2E(Y), it is found that 

E(Y3) = 

3.56 Using expression for the mean and variance of Y = # of successful explorations, a binomial random variable with n = 10 and p = .1, E(Y) = 10(.1) = 1, and
V(Y) = 10(.1)(.9) = 0.9.

3.57 If Y = # of successful explorations, then 10 – Y is the number of unsuccessful explorations.  Hence, the cost C is given by C = 20,000 + 30,000Y + 15,000(10 – Y).  Therefore, E(C) = 20,000 + 30,000(1) + 15,000(10 – 1) = $185,000.

3.58 If Y is binomial with n = 4 and p = .1, E(Y) = .4 and V(Y) = .36.  Thus, E(Y2) = .36 + (.4)2 = 0.52.  Therefore, E(C) = 3(.52) + (.36) + 2 = 3.96.
3.59 If Y = # of defective motors, then Y is binomial with n = 10 and p = .08.  Then, E(Y) = .8.  The seller’s expected next gain is $1000 – $200E(Y) = $840.

3.60 Let Y = # of fish that survive.  Then, Y is binomial with n = 20 and p = .8. 
a. P(Y = 14) = .109.
b. P(Y ≥ 10) = .999.
c. P(Y ≤ 16) = .589.
d. μ = 20(.8) = 16, σ2 = 20(.8)(.2) = 3.2.

3.61 Let Y = # with Rh+ blood.  Then, Y is binomial with n = 5 and p = .8
a. 1 – P(Y = 5) = .672.
b. P(Y ≤ 4) = .672.
c. We need n for which P(Y ≥ 5) =  1 – P(Y ≤ 4) > .9.  The smallest n is 8.

3.62 a. Assume independence of the three inspection events.
b. Let Y = # of plane with wing cracks that are detected.  Then, Y is binomial with n = 3 and p = .9(.8)(.5) = .36.  Then, P(Y ≥ 1) = 1 – P(Y = 0) = 0.737856.

3.63 a. Found by pulling in the formula for p(y) and p(y – 1) and simplifying.



b. Note that P(Y < 3) = P(Y ≤ 2) = P(Y = 2) + P(Y = 1) + P(Y = 0).  Now, P(Y = 0) = (.96)90 = .0254.  Then, P(Y = 1) =  = .0952 and P(Y = 2) =  = .1765.  Thus, P(Y < 3) = .0254 + .0952 + .1765 = 0.2971




c.  is equivalent to  is equivalent to .  The others are similar.

d. Since for y ≤ (n + 1)p, then p(y) ≥ p(y – 1) > p(y – 2) > … .  Also, for y ≥ (n + 1)p, then p(y) ≥ p(y + 1) > p(y + 2) > … .  It is clear that p(y) is maximized when y is a close to 
(n + 1)p as possible.

3.64 To maximize the probability distribution as a function of p, consider taking the natural log (since ln() is a strictly increasing function, it will not change the maximum).  By taking the first derivative of ln[p(y0)] and setting it equal to 0, the maximum is found to be y0/n.

3.65 a. E(Y/n) = E(Y)/n = np/n = p.
b. V(Y/n) = V(Y)/n2 = npq/n2 = pq/n.  This quantity goes to zero as n goes to infinity.

3.66 
a.  (infinite sum of a geometric series)

b.   The event Y = 1 has the highest probability for all p, 0 < p < 1.

3.67 (.7)4(.3) = 0.07203.

3.68 1/(.30) = 3.33.

3.69 
Y is geometric with p = 1 – .41 = .59.  Thus,, y = 1, 2, … .

3.70 Let Y = # of holes drilled until a productive well is found.
a. P(Y = 3) = (.8)2(.2) = .128
b. P(Y > 10) = P(first 10 are not productive) = (.8)10 = .107.

3.71 
a. .

b. From part a, .

c. The results in the past are not relevant to a future outcome (independent trials).


3.72 Let Y = # of tosses until the first head.  P(Y ≥ 12 | Y > 10) = P(Y > 11 | Y > 10) = 1/2.

3.73 Let Y = # of accounts audited until the first with substantial errors is found.
a. P(Y = 3) = .12(.9) = .009.
b. P(Y ≥ 3) = P(Y > 2) = .12 = .01.

3.74 
μ = 1/.9 = 1.1, σ =  = .35
 
3.75 Let Y = # of one second intervals until the first arrival, so that p = .1
a. P(Y = 3) = (.9)2(.1) = .081.
b. P(Y ≥ 3) = P(Y > 2) = .92 = .81.

3.76 

≥ .1.  Thus, y0 ≤  = 6.46, so y0 ≤ = 6.

3.77 P(Y = 1, 3, 5, …) = P(Y = 1) + P(Y + 3) + P(Y = 5) + … = p + q2p + q4p + … = 


p[1 + q2 + q4 + …] = .  (Sum an infinite geometric series in .)

3.78 a. (.4)4(.6) = .01536.
b. (.4)4 = .0256.


3.79 Let Y = # of people questioned before a “yes” answer is given.  Then, Y has a geometric distribution with p = P(yes) = P(smoker and “yes”) + P(nonsmoker and “yes”) = .3(.2) + 0 = .06.  Thus, p(y) = .06(.94)y–1. y = 1, 2, … .

3.80 Let Y = # of tosses until the first 6 appears, so Y has a geometric distribution.  Using the result from Ex. 3.77,  

P(B tosses first 6) = P(Y = 2, 4, 6, …) = 1 – P(Y = 1, 3, 5, …) = 1 – .
Since p = 1/6, P(B tosses first 6) = 5/11.  Then,

P(Y = 4 | B tosses the first 6)  = 275/1296.

3.81 [bookmark: OLE_LINK18]With p = 1/2, then μ = 1/(1/2) = 2.

3.82 With p = .2, then μ = 1/(.2) = 5.  The 5th attempt is the expected first successful well.

3.83 
Let Y = # of trials until the correct password is picked.  Then, Y has a geometric distribution with p = 1/n.  P(Y = 6) = 

3.84 
E(Y) = n, V(Y) = 

3.85 

Note that   Thus,   Thus,




E[Y(Y–1)] = = =  = .  Use this with V(Y) = E[Y(Y–1)]  + E(Y) – [E(Y)]2.

3.86 
P(Y = y0) =   Like Ex. 3.64, maximize this probability by first taking the natural log.
 
3.87 
.

3.88 
, y = 0, 1, 2, … .

3.89 
  V(Y*) = V(Y – 1) = V(Y).

3.90 
Let Y = # of employees tested until three positives are found.  Then, Y is negative binomial with r = 3 and p = .4.  P(Y = 10) =  = .06.

3.91 
The total cost is given by 20Y.  So, E(20Y) = 20E(Y) = 20 = $50.  Similarly, V(20Y) = 400V(Y) = 4500.

3.92 Let Y = # of trials until this first non–defective engine is found.  Then, Y is geometric with p = .9.  P(Y = 2) = .9(.1) = .09.

3.93 From Ex. 3.92:
a. 
P(Y = 5) =  = .04374.
b. P(Y ≤ 5) = P(Y = 3) + P(Y = 4) + P(Y = 5) = .729 + .2187 + .04374 = .99144.

3.94 a. μ = 1/(.9) = 1.11, σ2 = (.1)/(.9)2 = .1234.
b. μ = 3/(.9) = 3.33, σ2 = 3(.1)/(.9)2 = .3704.


3.95 From Ex. 3.92 (and the memory–less property of the geometric distribution), 
P(Y ≥ 4 | Y > 2) = P(Y > 3 | Y > 2) = P(Y > 1) = 1 – P(Y = 0) = .1.

3.96 a. Let Y = # of attempts until you complete your call.  Thus, Y is geometric with p = .4.  Thus, P(Y = 1) = .4, P(Y = 2) = (.6).4 = .24, P(Y = 3) = (.6)2.4 = .144.
b. Let Y = # of attempts until both calls are completed.  Thus, Y is negative binomial with r = 2 and p = .4.  Thus, P(Y = 4) = 3(.4)2(.6)2 = .1728.

3.97 a. Geometric probability calculation: (.8)2(.2) = .128.

b. Negative binomial probability calculation:  = .049.
	c. The trials are independent and the probability of success is the same from trial to trial.

	d. μ = 3/.2 = 15, σ2 = 3(.8)/(.04) = 60.

3.98 
a. 


b. If  > 1, then yq – q > y – r or equivalently.  The 2nd result is similar.

c. If r = 7, p = .5 = q, then .

3.99 
Define a random variable X = y trials before the before the first success, y = r – 1, r, r + 1, … .  Then, X = Y – 1, where Y has the negative binomial distribution with parameters r and p.  Thus, p(x) = , y = r – 1, r, r + 1, … .

3.100 
a. , y = 0, 1, 2, … .

b. E(Y*) = E(Y) – r = r/p – r = r/q, V(Y*) = V(Y – r) = V(Y).

3.101 
a. Note that P(Y = 11) = .  Like Ex. 3.64 and 3.86, maximize this probability by first taking the natural log.  The maximum is 5/11.
b. In general, the maximum is r/y0.

3.102 
Let Y = # of green marbles chosen in three draws.  Then. P(Y = 3) =  = 1/12.

3.103 
Use the hypergeometric probability distribution with N = 10, r = 4, n = 5.  P(Y = 0) = . 

3.104 Define the events:	A: 1st four selected packets contain cocaine
B: 2nd two selected packets do not contain cocaine
	
Then, the desired probability is P(A∩B) = P(B|A)P(A).  So,


P(A) =  = .2817 and  P(B|A) =  = .0833.  Thus,
P(A∩B) = .2817(.0833) = 0.0235.

3.105 a. The random variable Y follows a hypergeometric distribution.  The probability of being chosen on a trial is dependent on the outcome of previous trials.


b. P(Y ≥ 2) = P(Y = 2) + P(Y = 3) = .
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]c. μ = 3(5/8) = 1.875, σ2 = 3(5/8)(3/8)(5/7) = .5022, so σ = .7087.

3.106 

 Using the results from Ex.103, E(50Y) = 50E(Y) = 50[5] = $100.  Furthermore, V(50Y) = 2500V(Y) = 2500[5] = 1666.67.
 
3.107 The random variable Y follows a hypergeometric distribution with N = 6, n = 2, and r = 4.  

3.108 Use the fact that P(at least one is defective) = 1 – P(none are defective).  Then, we require P(none are defective) ≤ .2.  If  n = 8, 

P(none are defective) =  = 0.193.

3.109 Let Y = # of treated seeds selected.
a. 
P(Y = 4) =  = .0238
b. 
P(Y ≤ 3) = 1 – P(Y = 4) = 1 –  = 1 – .0238 = .9762.
c. [bookmark: _GoBack]same answer as part (b) above.
3.110 
a. P(Y = 1) =  = .6.

b. P(Y ≥ 1) = p(1) + p(2) =  = .8
c. P(Y ≤ 1) = p(0) + p(1) = .8.


3.111 
a. The probability function for Y is p(y) = , y = 0, 1, 2.  In tabular form, this is
	Y
	0
	1
	2

	p(y)
	14/30
	14/30
	2/30



	y
	0
	1
	2
	3

	p(y)
	5/30
	15/30
	9/30
	1/30



 b. The probability function for Y is p(y) = , y = 0, 1, 2, 3.  In tabular form, this is



3.112 Let Y = # of malfunctioning copiers selected.  Then, Y is hypergeometric with probability function

p(y) = , y = 0, 1, 2, 3.
a. P(Y = 0) = p(0) = 1/14.
b. P(Y ≥ 1) = 1 – P(Y = 0) = 13/14.

3.113 
The probability of an event as rare or rarer than one observed can be calculated according to the hypergeometric distribution,  Let Y = # of black members.  Then, Y is hypergeometric and P(Y ≤ 1) =  = .187.  This is nearly 20%, so it is not unlikely.  

3.114 μ = 6(8)/20 = 2.4, σ2 6(8/20)(12/20)(14/19) = 1.061.

3.115 The probability distribution for Y is given by 

	y
	0
	1
	2

	p(y)
	1/5
	3/5
	1/5



3.116 (Answers vary, but with n =100, the relative frequencies should be close to the probabilities in the table above.)

3.117 Let Y = # of improperly drilled gearboxes.  Then, Y is hypergeometric with N = 20, n = 5, and r = 2.
a. P(Y = 0) = .553
b. The random variable T, the total time, is given by T = 10Y + (5 – Y) = 9Y + 5.  Thus, E(T) = 9E(Y) + 5 = 9[5(2/20)] + 5 = 9.5.
V(T) = 81V(T) = 81(.355) = 28.755, σ = 5.362.

3.118 


Let Y = # of aces in the hand.  Then. P(Y = 4 | Y ≥ 3) = .  Note that Y is a hypergeometric random variable.  So,  = .001736 and  = .00001847.  Thus, P(Y = 4 | Y ≥ 3) = .0105.


8
image2.wmf
B

C

I


image46.wmf
÷

÷

ø

ö

ç

ç

è

æ

2

130


oleObject48.bin

image47.wmf
÷

÷

ø

ö

ç

ç

è

æ

3

50


oleObject49.bin

image48.wmf
÷

÷

ø

ö

ç

ç

è

æ

3

4


oleObject50.bin

image49.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

1

46

2

4


oleObject51.bin

image50.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

2

46

1

4


oleObject52.bin

oleObject2.bin

image51.wmf
÷

÷

ø

ö

ç

ç

è

æ

3

46


oleObject53.bin

image52.wmf
5

3

P


oleObject54.bin

image53.wmf
4

2

P


oleObject55.bin

image54.wmf
÷

÷

ø

ö

ç

ç

è

æ

4

8


oleObject56.bin

image55.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

2

5

2

3


oleObject57.bin

image3.wmf
B

A

È


image56.wmf
÷

÷

ø

ö

ç

ç

è

æ

10

90


oleObject58.bin

image57.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

10

90

6

70

4

20


oleObject59.bin

image58.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

5

10

5

6


oleObject60.bin

image59.wmf
÷

÷

ø

ö

ç

ç

è

æ

2

52


oleObject61.bin

image60.wmf
÷

÷

ø

ö

ç

ç

è

æ

5

52


oleObject62.bin

oleObject3.bin

image61.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

2

4

3

4


oleObject63.bin

oleObject64.bin

image62.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

1

4

1

4

1

4

1

4

1

4


oleObject65.bin

image63.wmf
n

n

365

)

1

365

(

)

363

)(

364

(

365

+

-

L


oleObject66.bin

image64.wmf
23

365

)

343

(

)

364

(

365

1

L

-


oleObject67.bin

image65.wmf
n

n

n

365

364

365

)

364

(

)

364

)(

364

(

364

=

L


image4.wmf
C

A

È


oleObject68.bin

image66.wmf
253

365

364

1

÷

ø

ö

ç

è

æ

-


oleObject69.bin

image67.wmf
÷

÷

ø

ö

ç

ç

è

æ

!

3

!

3

!

3

!

9


oleObject70.bin

image68.wmf
÷

÷

ø

ö

ç

ç

è

æ

!

3

!

3

!

1

!

7


oleObject71.bin

image69.wmf
÷

÷

ø

ö

ç

ç

è

æ

5

8


oleObject72.bin

image70.wmf
6

6

1

!

6

÷

ø

ö

ç

è

æ


oleObject4.bin

oleObject73.bin

image71.wmf
4

6

6

1

6

2

!

5

÷

ø

ö

ç

è

æ

÷

ø

ö

ç

è

æ


oleObject74.bin

image72.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

=

4

4

3

5

16

1

1

1

1

4

a

n


oleObject75.bin

image73.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

=

5

16

0

4

a

n


oleObject76.bin

image74.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

5

20

5

16

0

4


oleObject77.bin

image75.wmf
÷

÷

ø

ö

ç

ç

è

æ

2

7


image5.wmf
C

B

È


oleObject78.bin

image76.wmf
÷

÷

ø

ö

ç

ç

è

æ

3

5


oleObject79.bin

image77.wmf
7

1

2

3

5

2

7

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ


oleObject80.bin

image78.wmf
÷

÷

ø

ö

ç

ç

è

æ

n

n


oleObject81.bin

image79.wmf
)!

(

!

!

n

n

n

n

-


oleObject82.bin

image80.wmf
÷

÷

ø

ö

ç

ç

è

æ

0

n


oleObject5.bin

oleObject83.bin

image81.wmf
)!

0

(

!

0

!

-

n

n


oleObject84.bin

image82.wmf
÷

÷

ø

ö

ç

ç

è

æ

r

n


oleObject85.bin

image83.wmf
)!

(

!

!

r

n

r

n

-


oleObject86.bin

image84.wmf
))!

(

(

)!

(

!

r

n

n

r

n

n

-

-

-


oleObject87.bin

image85.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

r

n

n


oleObject6.bin

oleObject88.bin

image86.wmf
å

å

=

-

=

÷

÷

ø

ö

ç

ç

è

æ

=

÷

÷

ø

ö

ç

ç

è

æ

=

+

=

n

i

i

i

n

n

i

n

n

i

n

i

n

1

1

1

1

)

1

1

(

2


oleObject89.bin

image87.wmf
)!

1

(

!

)!

1

(

)!

1

(

!

!

)!

1

(

!

)

1

(

!

)!

1

(

)!

1

(

!

)!

(

!

!

1

k

n

k

n

k

n

k

k

n

k

n

k

k

n

n

k

n

k

n

k

n

k

n

k

n

k

n

-

+

+

=

+

-

+

+

-

+

-

=

+

-

-

+

-

=

÷

÷

ø

ö

ç

ç

è

æ

-

+

÷

÷

ø

ö

ç

ç

è

æ


oleObject90.bin

image88.wmf
B

A

È


oleObject91.bin

oleObject92.bin

image89.wmf
F

A

|


oleObject93.bin

image6.wmf
B

A

È


image90.wmf
A


oleObject94.bin

image91.wmf
A


oleObject95.bin

image92.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

3

50

3

11


oleObject96.bin

image93.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

2

49

2

10


oleObject97.bin

image94.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

1

48

1

9


oleObject98.bin

oleObject7.bin

image95.wmf
B

A

Ì


oleObject99.bin

image96.wmf
B

A

È

|


oleObject100.bin

image97.wmf
B

A

È


oleObject101.bin

image98.wmf
)

(

)

(

)

(

B

P

A

P

A

P

+


oleObject102.bin

image99.wmf
3

2

A

A

Ç


oleObject103.bin

image7.wmf
)

(

)

(

B

A

B

A

Ç

È

Ç


image100.wmf
3

2

1

A

A

A

Ç

Ç


oleObject104.bin

image101.wmf
)

|

B

A


oleObject105.bin

image102.wmf
B

A

Ç


oleObject106.bin

image103.wmf
B


oleObject107.bin

image104.wmf
[

]

[

]

)

(

)

(

)

(

1

)

(

)

(

)

|

(

1

)

(

)

(

)

|

(

B

P

A

P

B

P

B

P

A

P

A

B

P

B

P

A

P

A

B

P

-

=

-

=


oleObject108.bin

oleObject8.bin

image105.wmf
).

(

)

(

)

(

)

(

A

P

B

P

A

P

B

P

=


oleObject109.bin

image106.wmf
B

A

and


oleObject110.bin

image107.wmf
)

|

A

B


oleObject111.bin

image108.wmf
)

A

B

Ç


oleObject112.bin

image109.wmf
A


oleObject113.bin

image8.png




image110.wmf
[

]

)

(

)

(

)

|

(

1

)

(

)

(

)

|

(

A

P

B

P

B

A

P

A

P

B

P

B

A

P

-

=


oleObject114.bin

oleObject115.bin

oleObject116.bin

image111.wmf
[

]

).

(

)

(

)

(

)

(

)

(

)

(

)

(

1

B

P

A

P

B

P

A

P

A

P

B

P

A

P

=

=

-


oleObject117.bin

image112.wmf
B

A

and


oleObject118.bin

image113.wmf
)

B

A

È


oleObject119.bin

image9.png




oleObject120.bin

oleObject121.bin

oleObject122.bin

image114.wmf
3

.

1

.

3

.

)

(

)

(

)

(

)

(

)

(

)

|

(

-

=

Ç

-

=

Ç

=

B

P

B

A

P

B

P

B

P

B

A

P

B

A

P


oleObject123.bin

image115.wmf
A

B

Ì


oleObject124.bin

image116.wmf
)

(

B

A

P

È


oleObject125.bin

oleObject126.bin

image10.png




oleObject127.bin

image117.wmf
)

(

))

(

)

((

)

(

)

)

((

)

|

(

C

P

C

B

C

A

P

C

P

C

B

A

P

C

B

A

P

Ç

È

Ç

=

Ç

È

=

È


oleObject128.bin

image118.wmf
)

(

)

(

)

(

)

(

C

P

C

B

A

P

C

B

P

C

A

P

Ç

Ç

-

Ç

+

Ç


oleObject129.bin

image119.wmf
È


oleObject130.bin

image120.wmf
È


oleObject131.bin

image121.wmf
)

(

1

)

(

1

)

(

B

A

P

B

A

P

B

A

P

È

-

=

Ç

-

=

Ç


image11.png




oleObject132.bin

image122.wmf
)

(

B

A

P

È


oleObject133.bin

image123.wmf
)

(

)

(

B

P

A

P

+


oleObject134.bin

image124.wmf
)

(

B

A

P

Ç


oleObject135.bin

image125.wmf
).

(

)

(

B

P

A

P

-


oleObject136.bin

image126.wmf
)

(

)

(

B

P

A

P

=


image12.wmf
A

S

A

B

B

A

B

A

B

A

=

Ç

=

È

Ç

=

Ç

È

Ç

)

(

)

(

)

(


oleObject137.bin

oleObject138.bin

image127.wmf
)

(

A

P


oleObject139.bin

image128.wmf
)

(

V

U

P

Ç


oleObject140.bin

image129.wmf
).

(

)

(

V

P

U

P

-


oleObject141.bin

image130.wmf
)

(

C

B

A

P

Ç

Ç


oleObject142.bin

oleObject9.bin

image131.wmf
)

(

)

(

C

P

B

A

P

-

Ç


oleObject143.bin

image132.wmf
)

(

B

A

P

Ç


oleObject144.bin

image133.wmf
)

(

)

(

)

(

C

P

B

P

A

P

-

-


oleObject145.bin

image134.wmf
)

(

C

B

A

P

Ç

Ç


oleObject146.bin

image135.wmf
)

(

3

A

P

-


oleObject147.bin

image13.wmf
A

A

B

B

B

A

B

B

A

B

=

Ç

=

Ç

È

Ç

=

Ç

È

)

(

)

(

)

(

)

(


image136.wmf
))

(

II

I

N

È

Ç


oleObject148.bin

oleObject149.bin

image137.wmf
)

(

B

A

P

Ç


oleObject150.bin

image138.wmf
)

(

B

A

P

È

-


oleObject151.bin

image139.wmf
)

|

(

B

A

C

P

È


oleObject152.bin

image140.wmf
)

|

(

B

A

C

P

Ç


oleObject10.bin

oleObject153.bin

image141.wmf
))

(

(

))

(

(

B

A

C

P

B

A

C

P

Ç

Ç

+

È

Ç


oleObject154.bin

image142.wmf
÷

÷

ø

ö

ç

ç

è

æ

3

4


oleObject155.bin

image143.wmf
)

(

)

(

)

(

A

A

A

A

P

A

A

A

P

A

A

P

+

+


oleObject156.bin

image144.wmf
(

)

(

)

(

)

3

1

4

3

5

4

6

2


oleObject157.bin

image145.wmf
(

)

(

)

(

)

5

1

3

1

4

3

5

4

6

2

=


image14.wmf
=

Ç

Ç

=

Ç

Ç

Ç

)

(

)

(

)

(

B

B

A

B

A

B

A


oleObject158.bin

image146.wmf
(

)

(

)

15

1

5

1

6

2

=


oleObject159.bin

image147.wmf
5

1


oleObject160.bin

image148.wmf
(

)

(

)

(

)

15

2

4

1

5

4

6

2

=


oleObject161.bin

image149.wmf
1

1

1

-

-

×

n

n

n


oleObject162.bin

image150.wmf
2

1

1

2

1

-

-

-

-

×

×

n

n

n

n

n


oleObject11.bin

oleObject163.bin

image151.wmf
9

/

7

)

4

(.

3

.

)

6

(.

7

.

)

6

(.

7

.

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

|

(

=

+

=

+

=

R

P

R

F

P

D

P

D

F

P

D

P

D

F

P

F

D

P


oleObject164.bin

image152.wmf
)

|

(

D

H

P


oleObject165.bin

image153.wmf
)

(

D

P


oleObject166.bin

image154.wmf
)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

|

(

D

P

D

H

P

D

P

D

H

P

D

P

D

H

P

H

D

P

+

=


oleObject167.bin

image155.wmf
.

)

|

(

)

|

(

p

B

A

P

B

A

P

=

=


image15.wmf
0

/


oleObject168.bin

image156.wmf
(

)

.

)

(

)

(

)

(

)

|

(

)

(

)

|

(

)

(

p

B

P

B

P

p

B

P

B

A

P

B

P

B

A

P

A

P

=

+

=

+

=


oleObject169.bin

image157.wmf
)

(

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

(

B

P

C

P

C

B

P

C

P

C

B

P

C

P

C

A

P

C

P

C

A

P

A

P

=

+

>

+

=


oleObject170.bin

image158.wmf
)

75

(.

3

.

)

25

(.

6

.

)

25

(.

6

.

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

|

(

+

=

+

=

F

P

F

P

P

M

P

M

P

P

M

P

M

P

P

P

M

P


oleObject171.bin

image159.wmf
)

|

(

C

S

P


oleObject172.bin

image160.wmf
)

9996

(.

14

.

)

0004

(.

22

.

)

0004

(.

22

.

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

|

(

+

=

+

=

C

P

C

S

P

C

P

C

S

P

C

P

C

S

P

S

C

P


oleObject12.bin

oleObject173.bin

image161.wmf
)

(

)

(

)

(

B

A

P

B

A

P

B

A

P

Ç

+

Ç

=

D


oleObject174.bin

image162.wmf
)

(

)

(

B

A

B

A

A

Ç

È

=

I


oleObject175.bin

image163.wmf
)

(

)

(

B

A

B

A

B

Ç

È

Ç

=


oleObject176.bin

image164.wmf
)

(

)

(

)

(

B

A

P

A

P

B

A

P

Ç

-

=

Ç


oleObject177.bin

image165.wmf
)

(

)

(

)

(

B

A

P

B

P

B

A

P

Ç

-

=

Ç


image16.wmf
)

(

)

(

B

B

A

B

A

B

Ç

Ç

=

Ç

Ç


oleObject178.bin

image166.wmf
)

(

2

)

(

)

(

)

(

B

A

P

B

P

A

P

B

A

P

Ç

-

+

=

D


oleObject179.bin

image167.wmf
)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

|

(

3

3

1

2

2

1

1

1

1

1

1

1

1

1

R

P

R

N

P

R

P

R

N

P

R

P

R

N

P

R

P

R

N

P

N

R

P

+

+

=


oleObject180.bin

image168.wmf
3

1

3

1

3

1

1

3

1

1

+

+

a

a


oleObject181.bin

image169.wmf
2

1

1

+

a

a


oleObject182.bin

image170.wmf
2

1

)

|

(

1

1

2

+

=

a

N

R

P


oleObject13.bin

oleObject183.bin

image171.wmf
2

1

)

|

(

1

1

3

+

=

a

N

R

P


oleObject184.bin

image172.wmf
)

|

(

C

G

P


oleObject185.bin

image173.wmf
)

2

(.

25

.

)

8

(.

1

)

8

(.

1

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

+

=

+

G

P

G

C

P

G

P

G

C

P

G

P

G

C

P


oleObject186.bin

image174.wmf
)

|

(

A

B

P


oleObject187.bin

image175.wmf
)

|

(

A

B

P


oleObject14.bin

oleObject188.bin

image176.wmf
(

)

(

)

(

)

44

30

)

(

)

|

(

)

(

)

|

(

)

(

)

|

(

)

|

(

7

2

9

7

7

5

3

2

7

5

3

2

=

+

=

+

=

A

P

A

B

P

A

P

A

B

P

A

P

A

B

P

B

A

P


oleObject189.bin

image177.wmf
U

.

A

A

i

=


oleObject190.bin

image178.wmf
)

(

i

B

P


oleObject191.bin

image179.wmf
å

)

(

)

|

(

i

i

i

B

P

B

A

P


oleObject192.bin

image180.wmf
(

)

(

)

(

)

[

]

1

0

4

3

5

4

4

2

5

3

4

1

5

2

5

1

+

+

+

+


image17.wmf
C


oleObject193.bin

image181.wmf
50

2

50

3


oleObject194.bin

image182.wmf
å

=

Ç

=

12

1

)

(

)

(

i

i

B

A

P

A

P


oleObject195.bin

image183.wmf
)

(

)

(

)

(

12

3

2

B

A

P

B

A

P

B

A

P

Ç

=

Ç

=

Ç


oleObject196.bin

image184.wmf
,

)

(

)

(

36

6

7

7

=

=

Ç

B

P

B

A

P


oleObject197.bin

image185.wmf
36

2

11

11

)

(

)

(

=

=

Ç

B

P

B

A

P


oleObject15.bin

oleObject198.bin

image186.wmf
(

)

36

3

36

3

3

1

7

4

7

4

4

)

(

)

(

)

(

)

(

=

=

=

Ç

=

Ç

B

P

C

P

B

C

P

B

A

P


oleObject199.bin

image187.wmf
10

4


oleObject200.bin

image188.wmf
11

5


oleObject201.bin

image189.wmf
9

3


oleObject202.bin

image190.wmf
36

1

10

396

25

8

6

45

2

9

5

)

(

,

)

(

)

(

,

)

(

)

(

=

Ç

=

Ç

=

Ç

=

Ç

=

Ç

B

A

P

B

A

P

B

A

P

B

A

P

B

A

P


image18.wmf
B

A

Ç


oleObject203.bin

image191.wmf
÷

÷

ø

ö

ç

ç

è

æ

3

6


oleObject204.bin

image192.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

y

y

3

4

2


oleObject205.bin

image193.wmf
20

3

4

0

2

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ


oleObject206.bin

image194.wmf
)

(

)

2

(

C

B

A

P

Y

P

Ç

Ç

=

=


oleObject207.bin

image195.wmf
)

(

)

(

))

(

(

)

0

(

C

B

P

A

P

C

B

A

P

Y

P

È

=

È

Ç

=

=


oleObject16.bin

oleObject208.bin

image196.wmf
÷

÷

ø

ö

ç

ç

è

æ

2

5


oleObject209.bin

image197.wmf
27

6

27

!

3

=


oleObject210.bin

image198.wmf
27

3


oleObject211.bin

image199.wmf
27

18

27

3

27

6

=

-

-


oleObject212.bin

image200.wmf
å

=

+

=

n

y

n

n

y

1

2

1

1


image19.wmf
B

A

È


oleObject213.bin

image201.wmf
å

=

+

+

=

=

n

y

n

n

n

y

Y

E

1

6

)

1

2

)(

1

(

2

1

2

)

(


oleObject214.bin

image202.wmf
(

)

12

1

12

)

1

)(

1

(

2

2

1

6

)

1

2

)(

1

(

2

)

(

-

-

+

+

+

+

=

=

-

=

n

n

n

n

n

n

Y

V


oleObject215.bin

image203.wmf
).

(

)

(

)

(

)

(

)

(

)

(

)

(

1

1

1

1

1

1

1

Y

E

y

p

y

j

p

j

j

p

j

p

k

Y

P

k

Y

P

y

j

j

j

k

k

k

j

k

k

k

j

=

×

=

×

=

=

=

=

=

³

å

å

å

å

å

å

å

å

å

¥

=

¥

=

¥

=

=

¥

=

¥

=

¥

=

¥

=

¥

=


oleObject216.bin

image204.wmf
.

)

(

)

(

)

(

)

(

b

a

b

Y

aE

b

E

aY

E

b

aY

E

+

=

+

=

+

=

+

m


oleObject217.bin

image205.wmf
.

]

)

[(

]

)

[(

]

)

[(

)

(

2

2

2

2

2

2

s

m

m

m

a

Y

E

a

a

aY

E

b

a

b

aY

E

b

aY

V

=

-

=

-

=

-

-

+

=

+


oleObject17.bin

oleObject218.bin

image206.wmf
FS

SS

B

È

=


oleObject219.bin

image207.wmf
(

)

(

)

4999

2000

5000

3000

4999

1999

5000

2000

+


oleObject220.bin

image208.wmf
4999

1999


oleObject221.bin

image209.wmf
(

)

(

)

y

y

y

-

÷

÷

ø

ö

ç

ç

è

æ

4

3

2

3

1

4


oleObject222.bin

image210.wmf
2

2

)

8

(.

2

.

2

4

÷

÷

ø

ö

ç

ç

è

æ


image20.wmf
A

C

A

=

Ç


oleObject223.bin

image211.emf
0 5 10 15 20

0.00

0.05

0.10

0.15

y

p(y)


image212.wmf
p

p

p

)

1

(

3

4

3

-

÷

÷

ø

ö

ç

ç

è

æ


oleObject224.bin

image213.wmf
)

1

(

4

4

p

p

-


oleObject225.bin

image214.wmf
y

n

y

n

y

y

n

y

n

y

p

p

y

n

y

n

n

n

n

p

p

y

n

y

n

y

y

y

Y

Y

Y

E

-

=

-

=

-

-

-

-

-

-

-

-

=

-

-

-

-

=

-

-

å

å

)

1

(

))!

3

(

3

(

)!

3

(

)!

3

)(

2

)(

1

(

)

1

(

)!

(

!

!

)

2

)(

1

(

)}

2

)

1

(

{

3

0


oleObject226.bin

image215.wmf
3

3

3

0

3

)

2

)(

1

(

)

1

(

3

)

2

)(

1

(

p

n

n

n

p

p

z

n

p

n

n

n

z

n

z

n

z

-

-

=

-

÷

÷

ø

ö

ç

ç

è

æ

-

-

-

-

-

-

=

å


oleObject227.bin

oleObject18.bin

image216.wmf
.

)

2

)(

1

(

)

1

(

3

3

2

np

p

n

n

n

p

n

n

+

-

-

-

-


oleObject228.bin

image217.wmf
)

0254

(.

)

96

(.

1

04

).

1

1

90

(

+

-


oleObject229.bin

image218.wmf
)

0952

(.

)

96

(.

2

04

).

1

2

90

(

+

-


oleObject230.bin

image219.wmf
1

)

1

(

>

+

-

yq

y

n


oleObject231.bin

image220.wmf
yq

yp

p

n

>

-

+

)

1

(


oleObject232.bin

image21.wmf
B


image221.wmf
y

p

n

>

+

)

1

(


oleObject233.bin

image222.wmf
1

1

1

0

1

1

=

-

=

=

å

å

¥

=

¥

=

-

q

p

q

p

p

q

x

x

y

y


oleObject234.bin

image223.wmf
.

2

1

q

p

q

p

q

y

y

=

-

-


oleObject235.bin

image224.wmf
)

59

(.

)

41

(.

)

(

1

-

=

y

y

p


oleObject236.bin

image225.wmf
å

å

¥

=

-

¥

+

=

-

=

=

=

>

1

1

1

1

)

(

x

a

x

a

a

y

y

q

p

q

q

p

q

a

Y

P


oleObject237.bin

oleObject19.bin

image226.wmf
b

a

b

a

q

q

q

a

Y

P

b

a

Y

P

a

Y

P

a

Y

b

a

Y

P

a

Y

b

a

Y

P

=

=

>

+

>

=

>

>

+

>

=

>

+

>

+

)

(

)

(

)

(

)

,

(

)

|

(


oleObject238.bin

image227.wmf
2

9

.

9

.

1

-


oleObject239.bin

image228.wmf
0

)

7

(.

)

(

0

y

y

Y

P

=

>


oleObject240.bin

image229.wmf
)

7

ln(.

)

1

ln(.


oleObject241.bin

image230.wmf
2

1

1

q

p

-


oleObject242.bin

image22.wmf
S

B

A

=

È


image231.wmf
(

)

k

q

2


oleObject243.bin

oleObject244.bin

image232.wmf
11

/

5

)

6

/

1

(

)

6

/

5

(

11

/

5

)

4

(

2

=

=

Y

P


oleObject245.bin

image233.wmf
(

)

.

5

1

1

n

n

n

-


oleObject246.bin

image234.wmf
).

1

(

)

1

(

2

1

-

=

-

n

n

n

n


oleObject247.bin

image235.wmf
.

)

1

(

2

2

2

-

-

=

y

y

dq

d

q

y

y

q


oleObject20.bin

oleObject248.bin

image236.wmf
.

)

1

(

2

2

2

2

2

å

å

¥

=

-

¥

=

-

=

y

y

y

y

dq

d

q

y

y

q


oleObject249.bin

image237.wmf
å

å

¥

=

-

¥

=

-

-

=

-

1

2

1

1

)

1

(

)

1

(

y

y

y

y

q

y

y

pq

q

y

y


oleObject250.bin

image238.wmf
å

¥

=

2

2

2

y

y

dq

d

q

pq


oleObject251.bin

image239.wmf
þ

ý

ü

î

í

ì

-

-

-

q

q

pq

dq

d

1

1

1

2

2


oleObject252.bin

image240.wmf
2

3

2

)

1

(

2

p

q

q

pq

=

-


image23.wmf
=

Ç

B

A


oleObject253.bin

image241.wmf
.

1

0

p

q

y

-


oleObject254.bin

image242.wmf
p

p

p

y

y

p

p

p

y

y

y

y

p

p

Y

E

-

¥

=

-

-

-

¥

=

-

=

=

-

=

å

å

1

)

ln(

1

)

1

(

1

1

1

1

)

1

(

)

/

1

(


oleObject255.bin

image243.wmf
p

q

p

q

y

Y

P

y

Y

P

y

y

=

=

+

=

=

=

-

+

1

1

*

)

1

(

)

(


oleObject256.bin

image244.wmf
.

1

1

)

(

)

(

1

*

-

=

-

=

p

Y

E

Y

E


oleObject257.bin

image245.wmf
7

3

)

6

(.

4

.

2

9

÷

÷

ø

ö

ç

ç

è

æ


oleObject21.bin

oleObject258.bin

image246.wmf
4

.

3


oleObject259.bin

image247.wmf
2

3

)

1

(.

)

9

(.

2

4

÷

÷

ø

ö

ç

ç

è

æ


oleObject260.bin

image248.wmf
4

3

)

8

(.

)

2

(.

2

6

÷

÷

ø

ö

ç

ç

è

æ


oleObject261.bin

image249.wmf
q

r

y

y

q

p

q

p

y

p

y

p

r

y

r

r

y

r

y

r

y

r

r

y

r

y

-

-

=

=

-

-

-

-

-

-

-

-

-

-

-

1

)

1

(

)

(

1

)!

1

(

)!

1

(

)!

2

(

)!

(

)!

1

(

)!

1

(


oleObject262.bin

image250.wmf
q

r

y

y

-

-

1


oleObject22.bin

oleObject263.bin

image251.wmf
y

q

q

r

>

-

-

1


oleObject264.bin

image252.wmf
y

q

q

r

>

=

-

-

=

-

-

13

5

.

1

5

.

7

1


oleObject265.bin

image253.wmf
r

y

r

r

y

r

y

q

p

-

+

+

-

-

1

)!

1

(

)!

1

(

!


oleObject266.bin

image254.wmf
y

r

r

r

y

r

q

p

r

r

y

q

p

r

r

y

r

y

Y

P

y

Y

P

÷

÷

ø

ö

ç

ç

è

æ

-

-

+

=

÷

÷

ø

ö

ç

ç

è

æ

-

-

+

=

+

=

=

=

-

+

1

1

1

1

)

(

)

(

*


oleObject267.bin

image255.wmf
6

5

)

1

(

4

10

p

p

-

÷

÷

ø

ö

ç

ç

è

æ


image24.wmf
A

B

A

=

Ç


oleObject268.bin

image256.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

3

10

3

5


oleObject269.bin

image257.wmf
42

1


oleObject270.bin

image258.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

4

20

4

15


oleObject271.bin

image259.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

2

16

2

5


oleObject272.bin

image260.wmf
7143

.

0

1786

.

5357

.

3

8

3

5

3

8

1

3

2

5

=

+

=

+

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ


oleObject23.bin

oleObject273.bin

image261.wmf
(

)

10

4


oleObject274.bin

image262.wmf
(

)

(

)

9

5

10

6

10

4


oleObject275.bin

image263.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

13

10

14

11

15

12

16

13

17

14

18

15

19

16

20

17


oleObject276.bin

image264.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

4

10

0

5

4

5


oleObject277.bin

oleObject278.bin

image25.wmf
B

A

Ç


image265.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

3

6

1

2

2

4


oleObject279.bin

image266.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

3

6

2

2

1

4

3

6

1

2

2

4


oleObject280.bin

image267.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

3

10

3

8

2

y

y


oleObject281.bin

image268.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

3

10

3

6

4

y

y


oleObject282.bin

image269.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

4

8

4

5

3

y

y


oleObject283.bin

oleObject24.bin

image270.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

6

20

6

12

0

8

6

20

5

12

3

8


oleObject284.bin

image271.wmf
)

4

(

)

3

(

)

4

(

=

+

=

=

Y

P

Y

P

Y

P


oleObject285.bin

image272.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

=

=

5

52

2

48

3

4

)

3

(

Y

P


oleObject286.bin

image273.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

=

=

5

52

1

48

4

4

)

4

(

Y

P


oleObject287.bin

image26.wmf
B

A

È


oleObject25.bin

image27.wmf
B

A

È


oleObject26.bin

oleObject27.bin

oleObject28.bin

image28.wmf
)

(

)

(

B

A

B

A

Ç

È

Ç


oleObject29.bin

image29.wmf
)

(

B

A

Ç


oleObject30.bin

image30.wmf
)

(

B

A

Ç


oleObject31.bin

image31.wmf
)

(

B

A

B

Ç

È


oleObject32.bin

image32.wmf
)

(

B

A

Ç


oleObject33.bin

oleObject34.bin

image33.wmf
10

3

P


oleObject35.bin

image34.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

1

1

5

6

3

9


oleObject36.bin

image35.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

5

5

5

8


oleObject37.bin

image1.wmf
0

/


image36.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

4

4

2

6

3


oleObject38.bin

image37.wmf
÷

÷

ø

ö

ç

ç

è

æ

10

7

2

17


oleObject39.bin

image38.wmf
÷

÷

ø

ö

ç

ç

è

æ

2

10


oleObject40.bin

image39.wmf
÷

÷

ø

ö

ç

ç

è

æ

2

8


oleObject41.bin

image40.wmf
5

2

!

10

2

2

2

4

2

6

2

8

2

10

=

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ


oleObject42.bin

oleObject1.bin

image41.wmf
÷

÷

ø

ö

ç

ç

è

æ

2

2

n


oleObject43.bin

image42.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

2

2

2

n


oleObject44.bin

image43.wmf
n

n

2

!

2


oleObject45.bin

image44.wmf
÷

÷

ø

ö

ç

ç

è

æ

5

8


oleObject46.bin

image45.wmf
÷

÷

ø

ö

ç

ç

è

æ

3

8


oleObject47.bin

