Problem 2.

1. Assume a, b, and c are odd integers
2. a=2i+1 forsome integer i
3. b=2j+1 forsome integer j
4. ¢ =2k + 1 forsome integer k
5. a+b+c=2i+1+2j+1+2k+1
6. a+b+c=2i+2j+2k+2+1
7. a+b+c=2({+j+k+1)+1 wherei+j+k+ 1isan integer
8. a+ b+ cisanoddinteger
9. ifa, b, and c are odd integers, then a + b + c is an odd integer
Problem 3.
a.
1. Assume x is rational
2. x= Swhere p and q are integers and g # 0
3. x-5=C-
, 5
4, x-5=2-21
q s q
5, x—5= % where p — 5¢ is an integer
6. x — 5isrational
7. If x is rational then x — 5 is rational
b.
1. Assume x — 5 is rational
2. x—5= gwhere p and q are integersand g # 0
3. x=g+5
X 5
4, x = P + 2
q 5q
+
5 x= P a
! 5
6. x/3= p;'—qq where p + 5¢g and 3q are integers and 3q # 0
7. x/3isrational
8. If x — 5 isrational then x/3 is rational
C.
1. Assume x/3 is rational
2. x/3= gwhere p and q are integers and g # 0
3. x= 37” where 3p and q are integers
4. xisrational
5. If x/3 isrational then x is rational
Problem 4.

a. Proof by contrapositive
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Assume that it is not the case that m is odd or n is odd for a proof by contraposition

m is even and n is even (by De Morgan)

m = 2i for some integer i and n = 2j for some integer j
m-—n=2i—2j

m—n = 2(i —j) where i —j is an integer

m —niseven

m — n is not odd



8. Ifitis not the case that m is odd or n is odd then m — n is not odd
9. Ifm—mnisodd, thenmisodd orn is odd

b. Proof by contradiction

1. Assume that it is not the case that if m — n is odd, then m is odd or n is odd
2. m —nisoddand it is not the case that m is odd or n is odd
3. m —mnisodd, misnot odd and n is not odd (by De Morgan)
4, m —nisodd, misevenandn iseven
5. m—mnisodd, m = 2iand n = 2j for integers i and j
6. m—nisoddand m —n = 2i — 2j
7. m—mnisoddand m —n = 2(i — j) where i — j is an integer
8. m—mnisoddandm —n iseven
9. This is a contradiction because a number cannot be both odd and even
10. Therefore, if m — n is odd, then m is odd or n is odd



