L. Find a specific counterexample to each of the following statements:

(a) (5 pts) Let f(z) = 2z. If Aand B are subsets of R such that [+ A— B, then f is a bijection.
(Hint: You'll give sets A _and-B)
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(b) (5 pts) Every strictly monotone function from R to R is unbounded.
(If you can’t come up with a specific function, draw the graph of a function for partial credit)
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(c) (5 pts) Ya,b,c € N, if there exist z,y € Z such that az + by = ¢, then ged(a,b) = c.
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2. (6 pts) Determine the coefficient of 2° in the expansion of (z — 1)2.
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3. (12 pts) Let f: R — R and g : R — R be functions. Suppose there exists a constant, a, such that
the following relationship holds:

[f(@) = f)] =2 lg(z +a) — g(y + a)| for all 2,y € R.

Prove that if g is injective, then f is injective.

;g_rj ASsune f\ U \f‘\fc)ﬁw
Lejf X, xleﬂl Suxc/\f\ ’\A‘f‘ '3‘" F/X,) ¥(x\,)2
E‘j .\/\\{ 5‘\,\{\ Y\f\ 4\7&5\'\"9 (wrﬂz\ X =X, m,)\ y= x‘_)

) & y} ‘Hxl_) . 5&1«;\ »c«(xd-cm
Sine ) =),V Fly) - 01 =O f\w( -
O \3(§4+ﬁb*ﬂ )C\:{“m)) ’C) /fu a()‘}*‘ﬁbsﬁﬂ X ta
So glx +e) = 5’“‘»—*‘*7 S\ﬂu 9 o INgreNive, X taExeta,

SV\L’\’T“V@% & M_M N _j’ s "‘;g fL“?K /C)d vt /;}‘,«
7 Yy )ﬁ\ §

4. (10 pts) Let a, b, and ¢ be nonzero integers. Prove that if a | b and d = ged(b, ¢), then ad | be
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5. Assume f: (0,00) — R is a function that satisfies the relationship

f (%) — f(a) = f(b) for all a,b € (0, 50).

(Hint: For each part below you will be making specific substitutions in for a and b. You are given
the fact that anything from (0, 00) can be substituted in for a and b).

(a) (5 pts) Prove that f(1) = 0.
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(b) (12 pts) Prove that if f(¢) > 0 for all real numbers ¢ > 1, then f is an increasing function on
the set (0, 00).
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REMEMBER TO VERY CLEARLY GIVE THE STRUCTURE, ORDER, AND SPECIFIC JUS-
TIFICATIONS OF STEPS IN YOUR PROOF.

6. (20 pts) For sets A, B, and C,let f: A— Band g: B — C be functions.
Define h =g o f: A— C. That is, h(a) = g(f(a)) for all a € A.

Prove that if f is a bijection and A is a bijection, then g is a bijection.

ASS (A n~g ’g C.m()‘ \V"\ cLre L; 1 e fx;-\;;(_)h
J -

g LN h\
@ p\'r5+‘/ We - Prove a f (A‘\(C/h\/“'(; .
\

.,

) A fA*, / el

5 Yace g 18 S \ ’&‘ ) e, &'\m e 5% A, G, € f

Assume % (-\"A = oC\(b

\ | - v ™
g \/\ C/\/) %\V‘\ G\_,a(:—" ‘F‘ (Q ‘B P &l C}f‘f_%‘) '((ﬁ L) - ) -
gj SM\.\:S’\,\‘%\/\,'&?*Q b rff\C 4 ‘-‘C*wj},'i "”‘3 L2y = V2. = ‘*’ C/ 't"z..l‘)r
; /7 \\ ’ ", /‘ R b,
H‘ A (A (7’ &&“F‘/h u-‘( \q \’\ \ Cz;: = s \ & 1;1 A
‘ s /
\ “
.(:;Y\"'\ Ce \‘w\ [ | r\}"‘?‘u\ﬁ i i7\( -8\

o Sinee ’ﬁ iy e "r’\/‘r’“—‘f\%“ /(’A’p 5 {";'“’“{“l}wal\‘%lh“j»’ So |
k\g) ?»'{:[A,kf% = £l = L. = b, :—\DL

@ Second WL preve % SU@M\T?%,

Ly e eC

Simes ¥y 1 St }wc%ﬁ ve, Moo exity?  ameA suh
Yoo L \A ( 2 = @»{4\ et by , 9 (L) = c
Sinee +ira Aur i froom. B sy £ = b

—

for some. b e B ence 9 (D= for som be Q/

V)




