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Example. (Images and preimages). Let f: X — Y be a mapping and let A, B C X
and C, D C Y. Are the following statements true or false?

(i) fIANB) = f(A)N f(B),
(i) f~Y(CND)=f*C)n f-*{D).
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Example. (Modular arithmetic). Let n > 2 be an integer and let Z,, be the set of
equivalence classes {0,1,,...,n — 1} defined by congruence modulo n on Z.

(i) Show that the operation @ on Z, defined by
IRY =1 Xy,

is well-defined, where x x y denotes standard muliplication on Z.

(i) If ¥ # 0, a multiplicative inverse ¥ has the property that ¥ @ y = 1. Is there a

multiplicative inverse for every T # 07 What if n is prime?
You may assume Bezout's lemma, which says that if integers a and b are coprime,
J y ) ]

there exist integers k and | such thata x k+ b x | l.‘

Nk (e 1y & y-1L u & mAlh ol of/\_
D) Newd b flow Mok i % 27 s G029, a2y, = Xy, (wt owd x o breaky)

N 2,3 2 ka ek gy-y = Ln G hegen I L

% 7(131' - (]‘*VA)(UIJ‘L\) = Ay 4 k’\y\ + b%r F )’{0’\1/ o MY, = %Y,

_ k¢ L, + lida
Mm@r‘/\w,&@wo\. (\“ )"



() v W 0, (et nondk Mwww-/lj n mulhpliccha myvenag Ffbv&j A0
@3~ {W Azl "Z den Ak hing oa Tavead,

]:w/t(ynwi/me?mmuw o et x @/ 0¢X <N, ?wuxu\/

)(MAMcUpﬁw)goﬂ.Lummal—cMAMWﬂu—({x\//\/mk?,w) .
fuch Lek ok 4+ aAd 2 1. Tha ;’k :’|,{<.

=

2@k =T S Kkau
fle M\A\h‘(')(cc\l'\rt (e o . W Wk Z £o hnt & mulhplicho Cavent
m et whan A @ (MM_



Lechwe &1,




Example. (Limits). A continuous function f: R — R tends to zero as r — oo if

Ve >0, 3X € Rs.t. Vz € R, ifz > X then |f(z)] <

Prove or disprove whether the following functions tend to zero as r — oc:
(i) f(z)=e""
(1) /.ll)——— COS I.
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Example. (Limits). A continious function f: R — R tends to zero as r — oo if

Ve >0, 3X € Rs.t. Ve € R, ifz > X then |f(z)] < =.

Prove or disprove whether the following functions tend to zero as r — oc:
(i) f(z) =e"*;
(ii) f(x) COS I.
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