
GRADED HOMEWORK 6Due: Friday, De
ember 71. (4� 1pt) Prove/establish the following fa
ts about fun
tions.(a) Let f : A! B be a fun
tion and Xi � A for all i 2 I.f [\i2I Xi℄ �\i2I f [Xi℄:(b) Let f : A ! B and g : B ! C. If both f; g are inje
tive then g Æ f isinje
tive.(
) Let f : A! B and g : B ! C. If g Æ f is inje
tive then f is inje
tive.(d) Let f : A ! B. If f is inje
tive then there is a fun
tion g : B ! Asu
h that g Æ f = idA.Hint. (a),(b) and (
) are dire
t veri�
ations of the 
orresponding de�ni-tions. For (a) you should also re
all the de�nition of union. In (d), you haveto 
onstru
t the fun
tion g. The way you de�ne g is a
tually for
ed by therequirement g Æ f = idA; your task is to �nd out what this requirement says.2. (2� 1pt) In either of the follwing two 
ases de
ide whether the fun
tionF and G in question is inje
tive and surje
tive. Justify your answers.(a) A is the set of all fun
tions f : R ! R. The fun
tion F : A�A ! Ais de�ned as follows:F (hf; gi) = �the unique fun
tion h : R ! R satisfyingh(x) = f(x) + g(x) for all x 2 R.(b) A = fX 2 P(N) j 0 =2 Xg. The fun
tion G : P(A)! P(N) is de�ned asfollows: G(X) = X [ f0g:Remark. These are straightforward veri�
ations of de�nitions.3. (2� 2pt) In either 
ase determine whether the binary relation in ques-tion is an equivalen
e relation or an ordering relation. If the relation is anequivalen
e relation, des
ribe its equivalen
e 
lasses, if possible in geometri
terms. 1



(a) A is the set of all two-element subsets of N. R is a binary relation onA de�ned as follows:hfa; bg; fa0; b0gi 2 R () a+ b � a0 + b0:(b) S is the binary relation on R �R (i.e. on the Eu
lidean plane) de�nedas follows:hhx; yi; hx0; y0ii 2 S =) maxfjxj; jyjg = maxfjx0j; jy0jg:
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