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Examination in Math 207 Discrete Mathematics, 3-23-2006

1. a) Using the Euclidean Algorithm find the greatest common divisor of 462 and 1111.
Sln: 1111 = 2 - 462 + 187, 462 = 2 - 187 + 88, 187 = 288 + 11, 88 = 8- 11. Thus
ged(462,1111) = 11.

b) Find the prime factorization of the the following numbers: 462 and 1111.
1111 =11-101, 462=11-42=2-3-7-11.
c) Write the greatest common divisor of 462 and 1111 as a linear combination of 462 and
1111.

Using the first part of this problem we get 11 = 187 — 2 - 88 = 187 — 2(462 — 2 - 187) =
5-187 —2-462 =5(1111—2-462) —2-462 =5 1111 — 12 - 462

2. Let m be a positive integer, and let a, b, and ¢ be integers. Show that if @ = b mod m,
then ac = be mod m.

Proof:
a=b modm < mla—>b
— dk € Z(mk =a —b)
—»JkeZ(mk=a—c—b+c=a—c—(b—c))
—3dkeZ(mla—c—(b—c))

—a—c=b—c modm.

3. Find an integer k such that 0 < k < 13 such that 3'® =k mod 13.

Sln:
33=927=1 mod 13
38 =(3%°=1=1 mod 13.
1 -1 -1 2 1 5
4. Let A=(2 0 -3|,B=(2 1 7 |andC=(1 -3 -1).
2 3 1 3 2 -2
a) Find A + B.
Sln:
2 1 5
A+B=1(2 1 7
3 2 =2
b) Find CA.
Sln:

CA= (-7 -4 7).
111

) IfA=(0 0 1)andC=(1 1 1),find CQA.
011

111 (IAT)V(IAO)V(1AD)
AoC=(1 1 1)|0 0 1]=[AA)VAA)V(AAL]=(1 1 1).
0 1 1 AAD)VAAL)V(IAL

5. a) What is the binary expansion of (1010101)s + (1010111)57
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Examination in Math 207 Discrete Mathematics, 3-23-2006

b) What is the binary expansion of (10001)s - (10111)5?

Sln: (1010101)5 + (1010111)5 = (10101100)5, (10001) - (10111)3 = (1100001111),
6. a) Find the multiplicative inverse of 3 modulo 7.
b) Solve 3z =2 mod 7.

Sln: First we find the multiplicative inverse of 3 modulo 7. We can do this in at least two
ways. One way is to plug into 3z = 1 mod 7 the numbers x = 1,2,...6 into this equation and
then find that 3-5 =1 mod 7. The other is to use Bezout’s lemma to find 7 —3-2 = 1 so that
—2-3=1 mod 7. Now —2 =5 mod 7 so that

3r=2 mod?7 z=5-3z=5-2=10=3 mod 7.

7. Give as good a big-O estimate as possible for each of the functions

a) 2n®+ 3n?logn.

Sln: O(n?).
b) (2n3 + 3n%logn)(5 + logn) + (rlogn + 2)(n° + 3)

Sln: O(n®logn).
c) (2n3 +27)(3" +n?)

Sln: O(6™) as 2™ and 3" grow faster than n* for any fixed k.
d) (2n3 +2")(n! +77)

Sln: O(2"n!) or O((n!)?) are both o.k.
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