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Discrete Math Practice Exam (Midterm 1) UNTL:

Problem 1 (15 points)
Let p be the statement Vr € Ryp,32 € Z: 7 < 2 < 2r.

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

Ive Ry V=zel, =2¢v o Z>2

(b) Prove either p or its negation.

The wgab™ is Yyye.
Pk (by example):
lex v = '/q—, Twen 2v = 7.
ler 2 be any nhepr
W@ 720, dhn Ty,
&z 2\, e 2

Ty ¥ 2e¢T, 2V o 2D
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Discrete Math Practice Exam (Midterm 1) UNI:

Problem 2 (20 points)
Let fi =1, fo=1, and fp, = fa—1 + fa—2 for n > 3. Prove that fs, is even for all n € N.

Qvoos . (\Q\a nAUChn ).

Rae Cast: =), S = f vl 41 =2 s tven,

Wduchdh  siep: ik e IN . AsSunw Hat Lo is evem.

e _
" “Emnw) - Jf\wg

= Q'{h-\-') + 'ngn-l

E ((:‘Lvn-u'\"‘\"lm3 ¥ (Q’SV\HW

= fan . Paner.
Bg—k’w WM, B2, % even, ogna 2-F 3t 1S evtn,

o .
A evtnr even 1 even. So, B3ty 1S even.

B\j wdmcbwy, £ B otven & ol y eN. Q
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Discrete Math Practice Exam (Midterm 1) UNTI:

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

(a) Prove that (ANB)\(CND)C (A\C)U(B\D).

Swpps X € (ANBOIN(C H D).
Ten  yep A xeB A a(xel A xeD)

S xeA A xes A (X¢EC v xdD)
(by Dt Mc\/jan‘S)
S (xe Axe B /\»LéC} V(xéA AYER A X ED)
(dighhutvey A and v)
= (xeA Axd() V (xeB Ax¢ D)
(PArq=PD
& xe (WNOV(BAD), g

(b) Give an example to show that they are not necessarily equal.
A= 2L 25 A NB =iz3
G = %7’)3¥ Cno = ¢
c=931 2B\ ((nD) = $2]
0= §4 ANC =913
B\D = 32,33
(MO (8\D) = 111136
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Discrete Math Practice Exam (Midterm 1) UNI:

Problem 4 (25 points)
Let f : (0,00) x (0,00) = R x (0,00) via f(z,y) = (z2 - %,z +y).

(a) Prove that f is injective.

Tt Suppose 9(%,\5.7:‘?(\‘7.‘02).
> (-9l v )= (93, xaty,)

1
= '2_9'11 = “z"‘ﬁ}z A Xty =X 1y,

= (X9 (XHy,) = (x2=YD(x2ty,) Aé‘ﬁ‘h’ "2"‘1’1)
= X"_\j‘ > %2-Y4 (dwide losth sides by X4y, = xetYz)
AK"H’I - )‘l"”-j'g_ (,xn“z,‘fu‘,z 70 so wned dW-bj 0)

= ?K| 7\{zj TWH; swL Kl“’lO' ‘-:-"C?fldz
$ X' —r) \‘l f‘ﬂl - ¥| +31
(b) Show that f is not surjectlve v 2.

T £ m‘ahg'
TW & wo C‘F:") H\N o
Wt £(x,y) = (100, 1).
AsoC Yyr=t00, Xty =1 Hr XY & (0,09).
Sinte W \ﬁ?.;o _pv/m ‘0'

oo = Xyt M = 2 = 1004y = xT2 100 3 X o
[siwe X 70).

50 XYY 210 Bud x+Y=), A cvmmdichn,. &

Thus, A (xy) ¢ (0,m)%(0,00) Wity ) = (10,1).
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Discrete Math Practice Exam (Midterm 1) UNTI:

Problem 5 (25 points)
For any given n € N, let S, be the set of functions where n is a “fixed point,” defined as

Sp = {f : N— N where n = f(n)}.

For example, f(z) = «, g(z) = 4, and h(z) = (z — 4)? + 4 are all elements of Sy.

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

(s o] oo
G.ESl, bEﬂS{, CEF\(USi)
i=1 i=1
where F' is the set of all functions from N — N.

a:MN=>N via ald=xt & mnmS,.

o
b:N=>N ya bd)=x is n /1 S:
c:/N N Via CO) = X+ (3 in ;\(0 g'._)

(b) Prove that for all n € N, if f € S, and g € Sy, then fog € Sy.

Pk . o+ weMN. Thn
(£ 09)(w) = (9 (W
= £(n) e 9 €Sn, 50 9 =h
- wn. emU e SO Lin) =1
Thws, (Feq) € Sn.

(c) Prove that the converse is not true by showing that for any n, there are examples f, g :
N — N where fog € S, but f € S, or g € Sh.

let neM™N, g(x)= %+
£0x) :{‘A-—l it X22
\ \Q‘ XxX=) -

o omy w, Q) = £(wh) = %V‘ﬂ"' e

\ if ez
S NEN, V¥l always 27, 50 by - Pl
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