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MTH 213 Discrete Mathematics Summer 2018, 1-3

Exam II: MTH 213, Spring 2018

QUESTION 1. (6 points)
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Imagine: The following Algorithm segment. Find the exact number of additions, multiplications, and subtractions
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QUESTION 2. (2 points) —
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QUESTION 4. (6 points)
Use math induction to convince me that 12 | (5% —
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QUESTION 5. (5 points) Let A = {{3}.3.4.5,{3,5},{8}, {6}. {6.4}.2.7} and B = {3.{3,5}.,(7}, {3}}. Then
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QUESTION 6. (8 points) Let 4 = {0,1.2,3,4,5,6.7,8,9.10.11}. D = i i
(a+(10 b)(modl‘?)e{o;; : :1:2,3,4,5.6.7,8,9,10,11}. Define = on A, where if a,b € A, thena = b if
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(i) Convince me that = is an equivalence relation on A.

Since 12 (mod 12) =0, obseve tht (a+ 12 - b) (mod 12) = (a-b) (mod 12). Let B =10, 4, 8}

Remark: (1) note that (c + d) (mod 12) is in B for every c, d in B.

(2) note that in general If L (mod n) =k and knot=0,then -L(modn)= n-k

(A-A): Let ainA. Then (a-a)(mod12)=0 in B. Thus a=a foreveryainA

(A-B): Assume that a = b for some a, b in A. We show b =a. We may assume that a, b are different
elements in A. Since a=b and b is not equal to a, (a-b) (mod 12) =4 or 8. If (a-b) (mod 12) = 4, then (b
-a)(mod 12) =12 -4 =8in B (see 2 above). Thus b = a. If (a- b) (mod 12) = 8, then (b - a) (mod 12) = 12 -
8 =4 in B. Hence, again, b = a.

(A-B-C): Assume that a=b and b =c forsome a, b, and c in A. Hence (a-b) (mod 12) isin B and (b - ¢)

(mod 12) isin B. Let n=(a-b) (mod 12) and m = (b - ¢c) mod (12). Note that n, m are in B. Then (a - ¢)
(mod 12) =[(a-b) + (b - c)] (mod 12) = (n + m) (mod 12) isin B by (1). Thusa=c

(ii) Find all equivalence classes of (4, =)

o0 = jo,4,8%  /
Ld=4{1,549% /
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{1i1) view = as a subset of A x 4. How many elements does = have? Do not write down all elements of =

= CoCod )+ (s 0IxD1) « (@1 x[21 ) ¢ (T21x[2)) .
= 34 3% 32,32
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Since  12 (mod 12) = 0, obseve tht  (a + 12 - b) (mod 12)  =  (a - b) ( mod 12). Let  B = {0, 4, 8}

Remark: (1) note that (c + d)  (mod 12) is in B for every c, d in B. 

(2) note that  in general  If L (mod n) = k and k not = 0, then    -L (mod n) =  n - k

(A-A): Let  a in A. Then  (a - a) ( mod 12) = 0  in  B. Thus  a = a  for every a in A

(A-B): Assume that  a = b for some  a, b in A. We show  b = a. We may assume that a, b are different elements in A. Since  a = b and b is not equal to a, (a - b) ( mod 12) = 4 or  8. If (a - b) (mod 12) = 4, then (b - a)(mod 12) = 12 - 4 = 8 in B (see 2 above). Thus b = a. If (a - b) (mod 12) = 8, then (b - a) (mod 12) = 12 - 8 = 4 in B. Hence, again, b = a. 

(A-B-C): Assume that  a = b and  b = c  for some  a, b, and c  in A. Hence (a - b) (mod 12) is in B  and (b - c) (mod 12) is in B. Let  n = (a - b) ( mod 12) and m = (b - c) mod (12).  Note that n, m are in B. Then (a - c) (mod 12) = [(a - b) + (b - c)] (mod 12) = (n + m) (mod 12)  is in B by  (1). Thus a = c




