Let F':Z"— 7" be defined by F(n) = the number of positive integer divisors of 1. SCORE: /12 PTS

NOTE: F'is a function. You do NOT need to prove that. NO PD ) TS O L2 A?\[SL\/E?QS
(a] Find F7(12). Justify your answer clearly & briefly. W lTHOUT EXPLMPF[_{ STURN

L F(12)=6 6 positive integer divisors of 12 =1, 2, 3, 4, 6, 12@

[b] Find £7({5, 8}) . Justify your answer clearly & briefly,

C“ Pizo PEr_SET s TATION
F({5,8} )= {2 4} 2 positive integer divisors of =1, 5

4 positive integer divisors of 8 =1,2, 4, 8 /@

[c] Find /7' ({1}). Justify your answer clearly & briefly.

F {1 =i F(n)=1 = n has only one positive integer divisor => n=1 C)
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[d] What is /7' ({2}) more commonly known as ? Justify your answer clearly & briefly.
@ the set of prime numbers fH(n)=2 — 1 has nly two positive integer divisors (ie. 1 and itself)
L e ot = 7 isprime @
2/
[e] Determine if /' is one-to-one. If yes, justify your answer clearly & briefly. If no, give an explicit counterexample,
@\ no, since F(2)= F(3) =2
AL
[f] Determine if /' is onto. If yes, justify your answer clearly & briefly. If no, give an explicit counterexample.

yes — positive integer divisors of 2°7' =1(=2%),2(=2"),4(=2%),...,2"" = FQ2"")=y forevery yeZ"
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(g] Determine if F'~'(2) exists. If yes, find its value. If no, explain briefly why not. @

C\\ no, since £ is not one-to-one ;
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Let S ={1,2,3}.Let & < o(S) x (S) be defined by (X,Y)e F ifandonlyif YUY =§. SCORE: /5 PTS

[a] Determine if {1, 3} /°{2} . Justify your answer clearly & briefly,

yes, singe {1, 3} {2} ={1,2, 3}
o 5

[b] Determine if [ is a well-defined function., Ifyes, find F'({3}). Ifno, give an explicit counterexample. =

g |
u/ fio, sitice {1, 3p s {2, 3} ={I;2, 3}, s0 {1, 3}.F{2, 3}4 but l{2} # {2, 3}, violating uniqueness réquirement of a function
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Prove that [ : Z.x Z,—> Z.x Z defined by F'(x, y) = (x — y, x —2) is a one-to-one correspondence.

SCORE: /10 PTS

et (x, y) (a b) be particular but arbitrarily chosen elements of Z x Z s such that F(x y) F(a b) O

L

LS """" x=y,x=2y)=(a—b,a-2b)
Lfoxyabandx_yaZb _},
S0 ¥-y-(x=2y)=a-b-(a-2b)

So,y:%
2), S0, X b—a—b,
So xX=a

Therefqr F' is one-to-one by definition of one-to-one ‘

— X=y=

| Let (g, b) be a particular but arbitrarily chosen elements of Z x Z, (D =
O F(2a-b,a-b)=(2a-b-(a~b),2a-b-2(a=b)) = (a,b) | 5
wher;(ﬁ b,a-b)e - ZxZ by closure of Z under - s ® =
Theref@'ij, [f is onto by definition of onto { =

g

There{ip{:, I is a one-to-one correspondence by definition of one-to-one correspondencel
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