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eX. 2. Suppose x€Z. Then x is odd if and only if 3x + 6 is odd.

Pt Fias? We St fd IF X 1S oo THED X a6 1§ ooD .
We Do i Dey .
Asme x=Zax\ R swe ne L.
G Bxab = Blarl)4b = bn+ b +1 = 2(3nsy) + 1,
Swe dasi e b, M Fouws Tal Bxab 1y oD,

Comvenserd v e v oWl F Sxxb g ood s X g odD.
e Do so B TG THe @olAPosKTe  STeMent :

FoX s eved T Axab v eved,

Asume Y= Zn v Soe neZ..

T 3xxb = 3216 - 2[3r\+5\.

Swuee A+ e L \ M sowowS Al 3x+b 15 EVEN.

s cotetes e Pof.

R7.1 ot SthdmentS

Tl Fowwe Ale eaumaes
\ 9(x\

—

W™ Q) Meass (?(x\@\ Q(x\\ A (Q(x\(=3 TUK\\ A (ﬂ(x\(=3 5(x\\
(»n N(x)
(v S(x\ But wsled oF fano e O aoprimal SIMEMEATS |
e Me offloos .
(\XX\ = GBIX\ eI s e fies QY £ F Gb) s Tk ..
I Y
Xy (= R()&\ IF WX\(!S fase e S(X) 15 Fase

S s Rl ...
4 cowortwal  Sademnasds & S



P = Q) & 5

X~~o0 X -0 X=~o

EN

Sue -x £ x swlx) e Xx T AL X#0
M towows (81 T Scuere Theten) Tint
¥‘(0\= lw  x S\u(i\ =0,

X=o0

o Peevat, § 15 drfeesinge A O,

oL R ]é/ ( 5  oudrona Satemensts \
Ux)
oL AN S oF Mfuins S Al IF AW SIMeMeN! 1y Tive
o> AL SMetads Ale T |, AD F AN SIMeMEst 1S FA
Tes AL SMolady Al TAGE.
Nete = Moe  eaunvaed reseds —  Male Was o foe (1.
e b seserts (o)~ (F):
(@ = b)) = (o (@ = b)) <= (o (@) = B) <= (o)
0 I i U 4
(f) = () <= () (f) <= (e < (@ (f) = () <= )
b ConOYlunAL F  conOrleNAL ConOYNIoNAL
Statements Stafements Stafements
815 Custaxe fruss Cxfot £ UNGUEAXSS  ProofS
ex. Proposition There exists an even prime number.
Proof. Observe that 2 is an even prime number. [
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Proposition 7.1 1If a,b € N, then there exist integers 2 and ¢ for which
ged(a,b)=ak + be.
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Example 2.5.3 (The universe is R.) There is a unique function f(x) such that f'(z) = 2z
and f(0) = 3.

Proof. Existence: f(z) = =2 + 3 works.

Uniqueness: If fo(x) and f(z) both satisfy these conditions, then fJ(z) = 2z = f](z), so
they differ by a constant, i.e., there is a C such that fy(z) = f1(z) + C. Hence,
3= fo(0) = f1(0) + C =3+ C. This gives C = 0 and so fy(z) = fi(z)m
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Proposition There exist irrational numbers x,y for which x¥ is rational.
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