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Assignment #1




Solution Key

#1 (p. 13, #18). There are seven different basic systems, four modems, three CD ROM drives and six different printers. How many different 4 configurations can be made from these elements? 

Ans: 7(4(3(6=504

#2. (p. 13, #22) How many positive integers n can we form using the digits 3, 4, 4, 5, 5, 6, 7 if we want   n to exceed 5,000,000?


Under the condition n>5,000,000 we have three choices for a digit in the leftmost position. It may be 5, 6 or 7, which can be followed by any sequence of remaining six digits. 


Note, that in case 5,***,***  we need to count permutations of six digits with two identical, 3, 4, 4, 5, 6, 7. This number is: 
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In case the rightmost digit is 6 we need to count permutations of six digits, among which two are identical and another two are identical (3, 4, 4, 5, 7):
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If n starts with 7, the number of  such integers will be the same, 
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By the rule of sum the total number of integers is:
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#3. (p. 14, #34) How many distinct 4-digit integers can one make from the digits 1, 3, 3, 7, 7, and 8? 


We need to count the 4-arrangements of 6 digits when two of them are of the same kind and two other are of another kind. 


Consider any arrangement been made in two steps: at the first step select four digits from six and at the second step arrange them in some particular order. The number of possible arrangements depends on how many identical digits are available in the selection. So we can consider the following cases:

1) All digits are distinct. There is only one selection of this kind {1, 3, 7, 8}. There exist 4!=24 permutations of these digits. 

2) There are exactly two identical digits in a selection. It might be either 3 or 7 (but not both). For each of these subcases we need to count 2-selections from remaining three digits. This number is 
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So, we have 2(3=6 selections with two identical digits. By the product rule this number should be multiplied by the number of permutations (of four when two of them are identical). This number is 
[image: image6.wmf]12

!

2

!

4

=

. 


The number of 4-digit integers from 1, 3, 3, 7, 7, and 8, when two digits are the same is 2(3(12=72

3) There are two digits of one type and two of another type. There is only one possible selection in this case {3, 3, 7, 7}. The number of permutations of this selection is 
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By the rule of sum we have for the total number of 4-digits:


24+72+6=102

#4 (p. 25, #8). In how many ways can a gambler draw five cards from a standard deck and get 

a) a flush (five cards of the same suit)?

We have four choices for a suit. Within any suit we can select any 5cards from 13 cards of the same suit. So the answer is:


[image: image8.wmf]148

,

5

!

8

!

5

!

13

4

)

5

,

13

(

4

=

×

×

=

×

C


b) four aces?

There is only one way to chose four aces, and you have 48 choices for the remaining card. More formally, we have:
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c). four of a kind?


     Rather than always picking 4 aces, as in part b, here we can pick 4 of any of 


     the 13 suites. Once we do that, we are still left with the choice of 1 card from

 
     from 48:
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d) three aces and two jacks? 

Three aces can be drawn in 4 different ways, 
[image: image11.wmf].
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Two jacks can be drawn in 
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 different ways. By product rule there are 6(4=24 ways to draw three aces and two jacks.

e) three aces and a pair? 

Three aces can be combined with any pair from 12 denominations. Each pair can be selected from four in 
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 different ways. By the product rule we have 4(12(6=288

f) a full house (three of a kind and a pair)?

Three of a kind can be selected in 
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)

3

,

4

(

13

=

×

C

 different ways. A pair from another kind can be selected in 
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 different ways. By the product rule a full house can be selected in 52(72 =3744 different ways. 

g) three of a kind?

Here we are assuming that we are NOT counting full houses. Thus, 3 cards are of one type while the last two are of different types. You can pick the 3 cards from any of 13 types. Within the type you can pick three cards in C(4,3) ways. Now, consider the selection of the last two cards. The first card can be chosen from the remaining 48. The second card CAN NOT BE the same type as the four previous, thus you can only choose it from 44. But wait!!! In doing this we have double counted because we could pick a 2 followed by a 3 or a 3 followed by a 2 for our last two cards, and should NOT count both of these combos. Thus, our final answer is:
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h) The other way to view the last part of this question is the following: We can pick the last two cards out of 48 in C(48,2) ways. BUT, some of these are actual pairs. In particular 12xC(4,2) = 72 actual pairs are picked. This is because we have 12 types to pick from, and in each of these types there are 4 cards. Thus, there are C(48,2) – 12xC(4,2) ways to pick the last two cards. As expected, 48x44/2 = C(48,2) – 12xC(4,2).

i) two pairs?

First choose the two types that we will have pairs of. There are C(13,2) ways to choose these two types. Within each type, we are choosing exactly 2 cards, which can be done in C(4,2) ways for each type. Finally, we will have one final card we pick out of the remaining 44. This can be done in C(44,1) ways. So, our final answer is:
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#5 (p. 26, #18). For the strings from the alphabet {0, 1, 2} how many have 

a) four 0’s, three 1’s and three 2’s?

We need to count permutations of 10 objects of three different type: four of the first type, three of the second and three of the third. 
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b) at least eight 1’s? 

Consider three cases: exactly eight 1’s, exactly nine 1’s and ten 1’s. 

If there are exactly eight 1’s we can select the remaining two digits from {0, 2} independently, in 22 ways. The number of possible selections is 
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. Here they are: {0, 0}, {0, 2}, {2, 2}. Now we need to count permutations of ten digits in each of these subcases. The total number of strings with eight 1’s is:
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For the case of nine 1’s the number of strings is:
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And there is only one string of ten 1’s.

So, the answer is 180+20+1=201.

c) wight 4?

We can get a string with weight 4 for the following selections of digits:

{1, 1, 1, 1, 0, 0, 0, 0, 0, 0}                 
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{1, 1, 2, 0, 0, 0, 0, 0, 0, 0} 
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{2, 2, 0, 0, 0, 0, 0, 0, 0, 0}                  
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The number of strings with weight 4 is 210+360+45=615

#6 (p. 34, #2). In how many ways can 15 (identical) candy bars be distributed among five children so that the youngest gets only one or two of them.


We have to consider two cases: 1) the youngest gets one or 2) the youngest gets two candy bars. In the first case we count the number of ways to distribute 14 bars among four children: 
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In the second case  we count the number of ways to distribute 13 candy bars among four children: 
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The total number is 680+560=1240.

#7 (p. 34, # 4). An ice cream store has 31 flavors of ice cream available. In how many ways can we order a dozen ice cream cones if 

a) we do not want the same flavor more then once.

We have to count selections without repetitions:
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b) a flavor may be ordered as many as 12 times?

We need to count 12-selections of 31 different objects with repetition:
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c) a flavor may be ordered no more than 11 times?

We can subtract from the result in b) the number of orders when the same flavor is repeated 12 times (the same flavor for all cones). The number of such orders is 31. 

#8 Fill out a truth table to evaluate which truth assignments make the expression p(((q((r((p)) true.

p   q    r   (p   r((p   q(( r((p)   (( q(( r((p))
   p((( q(( r((p))

1   1   1    0      0            1                      0                           1

1   1   0    0      0            1                      0                           1

1   0   1    0      0            0                      1                           1

1   0   0    0      0            0                      1                           1

0   1   1    1      1            1                      0                           0

0   1   0    1      0            1                      0                           0

0   0   1    1      1            1                      0                           0

0   0   0    1      0            0                      1                           1

Ans: pqr =111, 110, 101, 100, 000

#9. Use the truth table method to verify that ((p(q)(((p((q)(r)) is logically equivalent to the expression (q(r

p   q   r   (p   ((p(q)   (q   p((q   (p((q)(r   ((p(q)(((p((q)(r))  (q(r

1   1   1     0         1           0       0           1                           1                            1

1   1   0     0         1           0       0           0                           0                            0

1   0   1     0         1           1       1           1                           1                            1

1   0   0     0         1           1       1           1                           1                            1

0   1   1     1         1           0       0           1                           1                            1

0   1   0     1         1           0       0           0                           0                            0

0   0   1     1         0           1       0           1                           1                            1

0   0   0     1         0           1       0           0                           1                            1

#10. Use the laws of logic on page 59 of the textbook to show that the following expression is a tautology:

p(((p(q)((p(r))(((q(r))

(( p((((p(q)((p(r))(((q(r)))


implication identity/defn.

(( p((((p(q) ( ((q(r) ) (((p(r) (((q(r)))
distributive law

(( p(((p((q ( (q)(r ) ((p ((r(r) (((q)))
associative, commutative law

(( p(((p(T(r ) ((p(r (((q)))


idempotent, inverse laws

(( p((T ((p(r (((q)))



domination law

(( p((p(r (((q))



identity law

((( p(p)(r (((q)



associative law

(T(r (((q)




inverse law

(T





domination law
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