COT3100





Summer’2001



Assignment #1.(Solution key )

Assigned: 05/10,
due: 05/22 before the lecture. 


Total 100pts.

1. a) (5pts) How many strings can be formed by ordering the letters ILLINOIS?
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b) (10pts) How many strings can be formed by ordering the letters ILLINOIS if some I appears before some L?
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2. (5pts) In how many ways can 12 distinct books be divided among four students if each student gets three books?
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3. (10pts) How many integer solutions of x1+x2+x3+x4=17 satisfy  x1(0, x2(1, x3(2, x4(3? 
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4. Below is the list of properties that a group of people might possess. For each property, either give the minimum number of people that must be in a group to ensure that the property holds, or else indicate that the property need not hold even for arbitrary large groups of people. Assume that every year has exactly 365 days, ignore leap years. No proofs are required.

a) (2pts) At least 2 people were born on the same day of a year. 366
b) (2pts) At least 2 people were born on January 1. N/A
c) (3pts) At least 3 people were born on the same day of the week. 15
d) (3pts) At least 4 people were born in the same month. 37
e) (3pts) At least 2 people were born exactly one week apart. N/A
f) (5pts) At least 9 people were born on a weekend or at least 11 were born during week? 19
g) (bonus 10pts) At least 2 people were born on the same day of a year or else 2 people were born exactly one week apart?  183 
Suppose all people have different birthdays (otherwise the first condition will be satisfied). Then to ensure that no two people have birthdays exactly one week apart, you should have that the set of birthdays and the set of birthdays shifted by 7 days be disjoint. Thus, if each of these sets has 183 distinct dates, then two of them cannot fit into 365 days. 

5. 7 cards are selected from the deck of 52 (4 suits, 13 different cards of the same suit).  

a) (5pts) How many hands do not contain any diamonds? 

  This is the number of selections of 7 from 39, i.e. C(39, 7)=39!/(32!(7!)

b) (5pts) A flush is a hand with all cards of the same suit. How many 7-card flushes are possible?

You have four choices for the suit. For each suit you can select 7 cards out of 13 in C(13, 7) different ways. Thus, by the product rule the total number of ways to choose 7 cards of the same suit is 4(C(13, 7)=4(13!/(6! (7!).

c) (5pts) A straight is a hand with 7 consecutive card values (suit does not matter) How many straights are there? (An example of a straight would be 

A, 2, 3, 4, 5, 6, 7, 8, 9, 10, J, Q, K, A).

7 consecutive cards can be selected out of 13 in 8 different ways. After this, since all cards are different you have 4 choices for the suit of any card, the total number of choices will be 8(47.

d) (5pts) How many straight flushes are there?  

  
If of all cards in the straight have the same suit, you have only four choices for a suit. For each choice of the suit you have 8 choices for the straight, so the answer is 4(8. 

 (7pts) How many binary connectives can be defined?

24=16, this is the number of 4-permutations with repetitions from {1, 0}.

6. Construct truth tables for the following statements and determine whether or not they are tautologies or contradictions: 

a) (8pts) (p(q)([(p(r)((q(r)]
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(p(q)([(p(r)((q(r)] is a tautology.

b) (8pts) (p(q)(r(p((q(r)
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(p(q)(r(p((q(r) is neither a tautology nor a contradiction.

8. (9pts) Use logical lows to show that  ((p(((p(q)) is equivalent to  (p((q .


((p(((p(q))  ( (p((((p(q))………………..DeMorgan’s law




((p( (p((q)………………….. DeMorgan’s law




(((p( p)( ((p ( (q)…………..distributive property




( F( ((p ( (q)………………….by inverse law




( (p ( (q)………………………by identity law

_1052307920.unknown

_1052307951.unknown

_1052307884.unknown

_1052307840.unknown

