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Discrete Math Practice Exam (Midterm 1) UNI: ______ _ 

Problem 1 (15 points) 
Let p be the statement 'vr E IR~o, 3z E Z : r ~ z ~ 2r. 

(a) Write the negation of p without using the word (or symbol) for "not." 

3 '( E: ~~o 

(b) Prove either p or its negation. 

7W ~,"'h,,~ i~ 1VUe. 
~t (b~ e¥~v'1flc)·· 

Le,\-- ('-;, 'l't. l1,\eh 2 V" -= 1/2 . 

~-i ~ C\'Aj i V\~ , 

\~ -=c ~ 0 / ➔~V' 

\ ~ :z, ~\ \ 
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Discrete Math Practice Exam (Midterm 1) UNI: 

Problem 2 (20 points) f £ > 3 Prove that fan is even for all n E N. Let Ji = 1, h = 1, and f n = f n-1 + n-2 or n - · 

~11>1>~. ( ~ il"O.IAc:I•"") · 

\s ~~ c~ se ~ "'~ , . · f 1 -=- r, + · ~ i = 1 +- t -=- 2. i s t. vt ~ . 

W\clu.c:\11• 'n '51< r ~ ~ V\ E- IN . Ass "''(y,.f -1\t,~ I- ·I\"' i s ( "'"' . 
,~~ (' t 

1 1(vu·,)-:: 1"' -r? 

-:. f~~-t-1 -t -\ 1VI t-"1 

-; ( f lvt-t\-\" tJV\) ;- ( ~1YI t\~ 

-;: r·~ ~ + 1- f 1V\ t-1. 

~ j -\w. \ \.-1, ~ 1., i'> elltvt , ~ VltA. 1 · \' lwt 
I 

iS eve t1 , 

(JN,/},. eV( In+ eve-i,, i'> eve"' . ~ 0) t 3 (IA ti) iS eve I?. 

0. 
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Discrete Math Practice Exam (Midterm 1) UNI: 

Problem 3 (15 points) 
Let A, B, C, D be sets. 

(a) Prove that (An B) \ (C n D) ~ (A\ C) u (B \ D). 

Suffo~ ~ f: (A/lG J'\( cf) D). 

,~ n 'I. f:: A f+. ~ e i I' ~ . ( v. e- C /\ 'f. 6- P ) 

~ )<_~ A /\ ~f- ~ " (. 'X I c v x 4 o) 

( \fJ~ D( Mw',tAv, 's ) 

~ (Y-~A /\~E: K 1' ~ 4 C) \J ( 'I. EP, A 'il G-\~ /\ 'I- ltD) 
· . ( lii~tt,'n ~ A w,,.. J. V) 

~ ( Y-. _ fA A" ·4 () V . ( )( E- ~ /\ )( 4 DJ 

(P"~~p) 

~ ')( E- (A., e,) V ( B , D) . CJ. 

(b) Give an example to show that they are not necessarily equal. 

A-; ~\,i1 

B -, ~ i, 1 l 
C -;.j31 
0 ~ f4{ 

A n8 ~fz~ 
(()0 , ¢ 

-a,lA () 13) \ (l I) DJ -:; 1--i J 

A,c r- 11,i~ 
~,u -=-1,,,1 
(A\l)v (J~,o) ~ t\,1/S). 
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Discrete Math Practice Exam (Midterm 1) UNI: 

Problem 4 (25 points) 
Let f: (0, oo) x (0, oo)-+ JR x (0, oo) via f(x, y) = (x2 - y2

, x + y). 

(a) Prove that f is injective. 

fr\)>~, ) "'f ~O~ ~( )(, J ~ ,) -= ¾ ( V 7 , VJ Z) . 

( l. 1. )- / i_ "l. ) 
'd> ~.-~, J v. ,+'1, - L "){1 ':11., Xi +'1i 

-.;,') X,
1-l1 ~ -:. ";-'1~ A ~1+'1, ~ ',Cz +'17 

~ ()( ,-~,) (~1+(1.,)-:. (>'1-~-z)(}(1+C,1) /\&rt'1,-:: Xzf-'11,: 

~ ><- ;-~, ~ )( '2 -~ -i ( d 1\/ill 'o,,+V\ ~ io ~'1 ~ ,t~ , ~ "1. i'~ 1,) 

J\ 'i(,t~,-: )(i-t'1'l. (>C,,Yi,'f,,~1 '>o ~-o V'•i ,U~-1.j o) 

~ x,-'1,+~.+'1,-=- 'IC1-'j"1.+'(1+~"l, 

:,) 1 ~ , -; 7 "z (O" IW ~ , s '"" u. ~, + '1 • ~ Y.1 t ~ ? 

~ )( I ': i '2 . _/ :;,') '1'1 1-'1 I ~ )( I f ~'1. 

(b) Show that f is not surjective. T~ -::') ~ I ~ " '2 . 
\.._ ~ ,-s iV>j'tthw. CJ 

Treri i \f\O l~,1) 
_\)Mrf f(t,'1) ~ (\oo, \). 

4rS O C ~1 -~ -i ~ IO O , X -t ~ ~ , t\)Y )( I ~ 6 ( 0 I 00) . 

)\V\lt, ~ '1'2~0 .{)ov-~ ~I 

lOO : ~~ -~'2. "1 -:;?::) ~ '2. :::- lOO +~'l. ~ )( 1.. ~ \OO ~ X ?10 

{Si'l\<J. 'I.> o). 

So ")( ~ ~ \o. t?iAt x+ '1 ~) , "' CovnYl\oil,tl\1-,. ~ 

\1w1' 1J (x, '1) E-- { o, t1J) 1-( o, oD) IMH-1 N~,'1) -= ( loo, I). O. 
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Discrete Math Practice Exam (Midterm 1) UNI: 

Problem 5 (25 points) 

-

For any given n EN, let Sn be the set of functions where n is a "fixed point," defined as 

Sn = {J: N-+ N where n = J (n)}. 

For example, f(x) = x, g(x) = 4, and h(x) = (x - 4) 2 + 4 are all elements of S4 • 

(a) Give an element of each of these sets: 

00 

b En Si, 
i=l 

where F is the set of all functions from N -+ N. 

Q.~ ~->IN "1CA ~ (JC) = y.,."- ,s (~ 5 1. 
v:) 

'o : \N.,.l'N \},I\ 'o ()C): )( is i V) /1 
'-:: I 

S· I . 

C : nJ _,. fN vi, C(>t) =- )(+\ ( \ \ V\ i:,(}7. !;; j 

(b) Prove that for all n E N, if f E Sn and g E Sn then fog E Sn, 

t /b~ · Le.\- t/\ t rN . .wn 
. (-f 0~ )(~) ~ f (, (v,)) 

~ f(lll) s;,\,\ce 

~ V\ 

f\t\"'~ I (t O i) ~ <;" ~ 

i t""S'.,,, 5-, 'jC'1)-;~ 

~ (:- <m ~ ~( V)) -::: I;, 

( c) Prove that the converse is not true by showing that for any n, there are examples f, g : 

N -+ N where f o g E Sn but f ¢ Sn or g ¢ Sn. 
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