MAO0301 ELEMENTARY DISCRETE MATHEMATICS
SPRING 2017

1. HOMEWORK SET 9 — SOLUTIONS

Exercise 1. Find the number of distinct permutations of the sequence of letter:
a) THOSE, b)) UNUSUAL, ¢)SOCIOLOGICAL,
d) SANNSYNLIGHETSTETTHETSFUNKSJONENE

Solution 1. a) g = 5! = 120
b) & = 840
<) amim
4) stz

Exercise 2. Consider the two permutations:

a—123456 b_123456
36 45 1 2 \246 5 31
Calculate the permutations i) aob, i) bo a and iii) find the inverses a=' and b=!.

Solution 2.

1 2 3 4 5 6 1 2 3 4 5 6
boa= aob=
6 1 5 3 2 4 6 5 2 1 4 3
1 1 2 3 4 5 6 1 1 2 3 4 5 6
a — b =
5 6 1 3 4 2 6 1 5 2 4 3

Exercise 3. Grimaldi’s book (5. ed., Exercises 6.1, page 317): solve Ex. 1

Solution 3. a) 52 = 25
b) 53 =125
¢) 14545245545 4+ 5°

Exercise 4. Grimaldi’s book (5. ed., Ezercises 6.1, page 318): solve Ex. 5
Solution 4. There are 5 + 52 + 5% 4 5% words with prefix xy in A.
Exercise 5. Grimaldi’s book (5. ed., Ezercises 6.1, page 318): solve Ex. 18
Solution 5. Should be clear.

Exercise 6. Grimaldi’s book (5. ed., Ezercises 6.2, page 324): solve Ex. 3

Solution 6. a) 010110
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(Missing an arrow a, 1 from s to s7.)
Exercise 7. Grimaldi’s book (5. ed., Ezercises 6.3, page 332): solve Ex. 8

Solution 7. The input sequences 110 or 111 (among others) bring you from ss to ss.

2. CLASSROOM SET 9 — SOLUTIONS
Exercise 8. Grimaldi’s book (5. ed., Exercises 6.1, page 318): solve Ex. 9

Solution 8. a) x € AC implies that z = ac for a € A and ¢ € C. This implies that x € BD since
ACBand CCD.

b) Assume that A # (). Let x € AQ. This implies that = ae for a € A and e € (). The latter is
not possible, and therefore A) = (). An analog argument applies to 0 A = ).

Exercise 9. Grimaldi’s book (5. ed., Ezercises 6.1, page 318): solve Ex. 17

Solution 9. Induction implies that A = A" for all positive integers n. This implies that A = A™.
We can show that A = A% implies that A € A (see Ex. 6.1, Ex. 15), and therefore A = A*.

Exercise 10. Grimaldi’s book (5. ed., Ezercises 6.2, page 325): solve Ex. 5

Solution 10. a) 010000, s2
b) starting at s;: 100000, so; starting at sq: 000000, s2; starting at s3: 110010, so

c)

v w

01101
So | So S1 00
s1|81 s2|1 1
So |89 s9 10 0
s3|sp s3/0 1
S4]s2 s3/0 1

d) S1
e) The unique input string is: = = 101

Exercise 11. Grimaldi’s book (5. ed., Ezercises 6.2, page 325): solve Ex. 9

Solution 11. b) 2 = 1111 or z = 0000
) A= {111}{1}* U {000}{0}* C {0,1}*
d) A = {11111}{1}* U {00000}{0}* C {0,1}*
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v w

01101
Sogls4 s1/10 0
s11s3 s2/0 0
So|s3 s2|0 1
S3 | S3 S3 00
S4]1s5 s3/0 0
ss|ss s3/10

Exercise 12. Grimaldi’s book (5. ed., Ezercises 6.3, page 332): solve Ex. 5

Solution 12. a)

b) 111 — 011; 1010 — 0101; 00011 — 00001
¢) The machine is a unit delay, i.e., for an input with n symbols it produces an output which
starts with zero and then it copies the first n — 1 symbols of the input.

d) Tt operates the same way with two states.
Exercise 13. Grimaldi’s book (5. ed., Exercises 6.3, page 332): solve Ex. 7

Solution 13. a) transient states: sg, si; sink state: s4; submachines: {si,s9,s3, 4,85}, {sa},
{s2, 83,55}, {s2, 3, S4, S5 }; strongly connected submachines: {ss}, {s2, s3,s5}.

b) transient states: so, s3; sink state: s4; submachine: {sg,s1, 83,54}, {sa}, {s0,s1}; strongly
connected submachines: {s4}, {s0,s1}.

c) transient states: none; sink state: sg; submachine: {so,ss,s4, 55,56}, {S6}, {3,584, S5,S6};

strongly connected submachines: {sg}.



