MATH 135: Written Assignment 1

Jimmy Liu

Problem 1

(1a) The perfect cubes between —10 and 10 are:

-8,-1,0,1,8
(1b) P(n) =3a,b,c,d € Z,n=a®>+ >+ + d°

e Proving P(4): 4=134+13 + 13+ 13
e Proving P(5): 5 =23+ (=1)° + (=1)* + (=1)°

e Proving P(—5): —5 = (—=2)® + 13 +13 +13

(lc) Vn € Z,3a,b,c,d € Zyn=a®+ b3+ 3 + d°

(1d) In € Z,Va,b,c,d € Z,n # a® + b3 + ¢ + d°



Problem 2

(2a)

e - 5(7)=1+#7, . 7is not a perfect number.

e -5(14)=14+2+47=10# 14, .. 14is not a perfect number.
e -5(21)=1+3+47=11#21, . 21is not a perfect number.
o 5(28)=1+4+2+4+7+ 14 =28, . 28is a perfect number.

(2b) IneN,VteT,t<n
(2c) Vt € T,3k € Nt = 2k

(2¢) It € T,Vk € N,t # 2k



Problem 3

(3a) S = {1,2}, P(a,b) : 2a3 — Ta2b + Tab? — 2b°
(3b) S P(a,b): (a®>+2)(b+3) =1

(3c) S =R, P(a,b) : a+ 2

(3d) S =7, P(a,b): 2% — 7 = b?



Problem 4



Problem 5

(5a)
Q(1,10):
dn e Z,R(1,10,n)
3In € Z,4(1) + 5(10) = 2n®
Inez, 27 =n
dn € Z,n = 3 : True
R(-3,13,3):

4(-3) 4 5(13) = 2(3)*
53 = 18 : False

(5b) This is an open sentence which depends on the value of w.
(5¢) This is an open sentence which depends on the value of v.

(5d) This is a mathematical statement with value False:

Vv eZ,Ik €Z,Q(v,2k + 1)
YveZ,3k€Z,An € Z,R(v,2k + 1,n)
Yo €Z,3k €Z,3In € Z,4v+ 52k + 1) = 2n®
4v 4 5(2k + 1) 3

2
5 3
2v+§(2k+1):n

Since 2(219 + 1) is not an integer, the left hand side is also not an integer. However on the right hand
side, n is an integer which makes n® an integer as well. Since the left side is not an integer, and the
right side is an integer, this statement is false.

(5e) This is a mathematical statement with value True:

Vn€Z,Iv,w e Z,Rv,w,n) ANv,w # 0

4v 4 5w = 2n?
letv = —w

—4w + 5w = 2n3
w = 2n°

Case 1: n=0
letv =5, w = —4
4(5) + 5(—4) = 2(0)°
0=0:True
Case 2: n#0
w = 2n3
Since n € Z, w = 2n3 € Z as well. Since v = —w, v will also be an integer.



