Math 220 Practice for Exam 2

1. Let ¢y =1, a3 = 9, and Uny1 = 9a, — 20a,_; for all n > 2. Prove that for all
positive 1ntegers n, G, = 5" — 4™,
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2. Let a1 = 3, a3 = 5, and any1 = L(ap + a,-1) for all n > 2. Prove that for all
positive integers n, 3 < a, < 5.
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3. Consider the following two sets: \ €
S = {neZ|n=3x+6yforsomex,y€Z}, In_3&4_7,b'ﬁf!ma.

L= {"EZIn=3$+2yforsomez,yeZ}=§n €2

es. ot neS o AfHet n= 3x+°3f°f

(a) Is S C T? Justify your answer.

fonnrt )(,35'2- Nole
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So Seth a= % ok b:z‘&) we have n=3a1-cz:\~g,.s
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4. Consider the following statement.
P: For all sets Aand B, (AUB) —(ANB) = (A-B)U (B - A).
(a) Just for this part, let A= {1,2,3,4} and B = {0,2,4}. Find the following sets:
AUB=T0,1,%,3 4} AnB=914}

A-B= {1,3% B-A= oY
(AUB)—(ANB)= {o,|,3F (A-B)UB~-A)=7o,1,3}

(b) Draw a Venn diagram to illustrate the statement P in general.

(c) Prove the statement P. f \ .
Pro 208 )~ (Anb) & (A-B)u(B-A):
| G’th-ﬁ*?ge QuB )~ (AnBY. So xef or xeb onk x¢AnB.

Cose] xeA. Sine Xx¢ANR, (’}’f&\\ws+64‘x¢@.%£ve_ )(QA——B.
Qw_—z yebh. Siee yyéAﬂB,/l\QuNfM Xf- A T x £BA.

Inerbber &) X (? -8 (6-A).

- = ~A).
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qutmﬁm(/%@)u(@m S (4UR) — (Aa8): -
et Xé@‘g\U(@*A))M IS, WEAB e ¥ >

S xf€ B,
(pee ) xe A- B . Than xeA od x ¢ 8. :
EMIM x¢ ANB. Trefoe € AUB o4 x¢ ANB,

il e b e Swee x €A,

s
(ose2 x¢& B~ A. Then XGEM % &
i et x4 AN, Taafee x& AVB ok X ANE

ot R, xE QUB) = (ANE).
N Car 42, xe @UB)-(4NB).

8o (B-A4) £ (Aug)-(4nE).
Cinee J;:iﬁtw\-@m.‘nifd? hold, we Conclinde Hut™ @UB)~MOR)=(A~B)U (8-4).0
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5. (a) [5] Let B ={2,3,5,8} and C = {3,7}. Find B x C (that is, write out all the
elements of this set).

$ (2, (3,3), (53, & 3,07, (37, (57}, G}

(b) Prove that for all sets A, B, and C, if A C B, then Ax C C B x C.
Dstane fet= A, B,C are sefs for wich AS B.
Lt BYE AXC et~ 43, st ad e,
cs a8, i Lllaos fot at B. Thave fome

(o, )& BXxC. (e bove fhavnfeap- AxC = Bxc, [
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6. For each positive integer 4, let A; = [——;, H_LJ In the following, you need not

prove that your answers are correct.
(a) Find A] U A2 and A1 N Ag.
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(b) Find | J 4; and () 4.
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7. Let f : Z — Z be defined by f(n) = { D3, i lechn

(a) Is f injective? Justify your answer.

No:  fl4) = f0)

(b) What is the range of f? Justify your answer.
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8. Let A= {r,s,t}. Let f and g be the functions from A to A defined by

fr)=t, f(s)=r, f(t)=s,
g(r)=s, g(s)=t, g(t)=t.
(2) Find the function f o g (i.e., specify its values on each element of A).

(Fey)or = £y = fle) = 7
(foy)e) = £lg) = £(€) =S
(f"@(ﬂ = f(}lt)% He =5

(b) Which of the two functions f, g is invertible? For each that is invertible, find its
inverse function (by specifying its values on each element of A).

f 15 (nvenble: F'6= 1 £ (e} =+ ; f'le)= v
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9. For each of the following functions, state whether it is invertible or not. You need
not justify your answer.

(8) f:Z — Z defined by f(z) =3z + 2 for all z € Z.

No.
" ;. owdo -
{: (S ‘g’l‘ %Ff;flra«F b ,‘g 3= 3X+L

l: 3)(
fox 442
3
So Sfmf
(b) f: Q — Q defined by f(z) = 3z + 2 for all z € Q. |

%QQ, ‘FIS jnverhble - ._j: k2

~ ' = Gy gt
inkehme v ondy, Jpun Lol gt %2 By
I ‘1 _?7: e Y~ L
a
A
5= o5
(c) f:Q— Q defined by f(z) = 23 for all z € Q.

Bgs * 1 S T’:-a o e, = YR gl ARl
2w oiex W 20

(d) f:R — R defined by f(z) =23 for all z € ]R.3
Yes, P s fwerhile get AT %
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fo\tr‘-'a’“ :3“ :]: \3/—;(—
f- Gy = VX



