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(a) Joel Friedman

(1) 9
.
2
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2
. (a) Since T : Cs1 sefisil

and Iff(I)
,
IfT

· Since 169123,

T + G1 , 2] .

(b) Ho ! (there are many possible

examples to show that both Le T

and 2T are possible (

if f (2) = 0
,
then 2f(2) so

ZeT ;

if f(2) = S
,
then 26f(2) so

24T ;

hence both Let and 2 T are possible
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2
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(a) atS but a f(a) : hence

St f(a)

(b) Similarly bf(b) but bes

so Stf(b)
,

and cef(c) but CeS

so Stf(c) .

(C) Since sef(s) for sea ,
b
,
c,

T = 25es/Sef15i] = Ga , b , cy .
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2
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[There are many possible examples
here...)

Let fla) : f(b) = f(c) = S : Garb, c) .

Ther

[s(sc f (s)} = Ga ,

b
,
23 = S

which is in the image of
f

(since fla) : S1 .
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2
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(a) Each of Johnny ,
Moira

,

Alexis

loves themself. David does not love

themself. Hence T = &David).

(b) If David does not love themself,

then Davide T and

EPeople Whom David Loves) = 0.
So David KG People Whom David Loves
but DavidF

so

T

# People Whom David Loves).



(5) No
. Of course, you get no credit for

just saying "No" (unless this appears as

a true/false question)

15, Solution 1) If fiS +T is a surjection,

then 1513/T) (you really to convince

yourself that this true when S = $ 1

which is obvious
,
but you won't lose

points if you assumed this ... ).

Since 141 = 0 ,

Power (4) = (4) (i .e. the set of all
subsets of $

includeso but

I Power (0)) + 1
no other set



so

10) : 0 < 1 = /Power (A)
there is no surjection

d -> / Power (d))
.

(5
,
Solution 11) This is also OK :

if S is a finite set , and n
: /Sl ,

then /Power(s)) = 2 · Applying this

for =O we get

Isl = 0
,

1 Power(s)) = 20 =/

so we get the same conclusion as in

(5
.
Solution 1) · AGAIN : this

solution gets full marks , but you

really need to justify /Power (4) = 1
,



and here we are assuming
that the

evident formula
(Power (s)) = 215)

when S is finite and non-empty also

holds for S = 0 ·

(5
,

Solution 2) Look carefully at (Sip]
(thecourse textbook by Michael Sipser) :

a function f : S-T is a relation

on S
,
T

,
i. e . a subset of RCSXT

such that UseS
,

J ! (there exists

a unique) ↓ S
.

t
. (S

,
r) < R

.
If

S = $
,
and T is any

set
,
then



SxT = 0 +T

by definition
- &=

y
you might check this

(by reviewing the Idefinition of

Cartesian product SXT

Hence there is a unique relation , R

on $ ,
T

, namely $ .

This

relation vacuously satisfies the
condition of being a function.

Hence the unique function P-T

is not surjective (unless T = & ... )



since if tet
,
then there is no

tuple in R whose second component

is t

Hence no function &- T is

surjective , assuming ITI31 .

Since Power (4) : 403 (if you've
taken this route

,
it's pretty clear that

you can explain last claim...),
and hence/Power (1)) = 1,

there is no surjection

& -> Power (b)
.

Q! Is the unique map $-$ surjective ?


