DISCRETE MATHEMATICS, A24, TEST 3

Name: - Student number

(1) (2 marks) For the two statements bellow write the negation and then present an
argument that original statement is true or that the negation is true.
YVeeZ3yeZst.z+y>0.
ii) JxeNst.VycZz+y>0.
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ii) l\)eﬁalﬂ'ou ¥xe N, Iyed sk oxe<0

F ; = —X,
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(2) (2.5 marks) Solve the equation 10z + 61 = 49 + 36z in Zsy.
3ex -0x = 6(- %9 w6x -2
We ueed o Pud (26) in Zg . Cuclidean algurifon:

5¢ = 296 t 7
26 =31 +t5
+ = (S“(‘Z

= 9.0 * 4

{=5-2.9 =5-9(F-45)=-2F+35--27 c3(26-27)¢
2306 - A F 32644 (59~2-26)=-4(-SF7 + 25 16

> Q6)*- 2S5 iu Zsq.
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{3} (2.5 marks) Solve the recurrence relation
Aln) =4(n-1A(n-1)forn>2, A(1l) =2

A(3) » €02} 4Q() 2 - €202
)

M) = 4 (L) 2
Aa) = 4(3) &(2) ¢() 2 . 453

Polle run B,Vess; Alw) - "c“_(.(uw)f -9
DFOV{? [O«I"méuc(w‘wt’.

M) 45 (o)1 2 < 2
[ Verd o prwe’

e~ Y 9
Assume A(u]= & ( ) “

A(kf—(]: 4'{" L’—l 2

f(ure) = 4 (etd- 4



1 DISCRETE MATHEMATICS, A24, TEST 3

(4) (2.5 marks) Prove that for three sets A, B and C the equality
(ANB)UC = AnN{BuUC)
holds iff C C A.

a) I% Ceph MNewn AUC=hA . We kave

LS = (a0B)UC = (AU C]D (20C)* A (RUC) = RHS
b) Now asguwe L4sS = RHES.

Llek xeC We wouk fo show  xeh.

If ¥ eh we «be duce. IF wob, x ¢ A0 (BUC )
We hWeve Xxé LA/\ls)uc whick adedids wec s vehk =

C=h.
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(5) Prove that P(A) LU P(B) € P(AU B) where A and B are arbitrary sets.

we bave fo show Nt every e[eweul—ufl Ne LS is clso elcweut

T &S, —
' let X € P(A). Tlew ek oud X< AUR => XCP(AvE).
Leb X e p(r). Teu KEB b X e fuR =2 XéPLAu&).

TLes LHS ¢ RiS.
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(6) (2.5 marks) Let D be the relation defined on Z as follows: Vm,n € Z
{m Dn} & 7/(m®-n?)

Prove that this relation is an equivalence relation and describe the distinct equiv-

alence classes of this relation.
. ) 4
pollexive s F{(u®uwd) 2w D
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(7) (2.5 marks} Let p be a binary relation on a set S. Than a binary relation called
the inverse of p, denoted by p~! is defined by zp ly < ypz.
Now let (S, p) be a poset. Show that (S, p~!)) is also a poset.

R@g(e\}\iui‘(‘éi xg X siul xgx (¢ is rc«-gexq've).

- L((L CclAtB L‘€(’{(4?
Prul\‘g}wét_v—}. Let xg'f} awd \gg(x mu ggx 5 nga

)(:‘-k (S is Quh&%wwclﬂ(d)

- 4 Z =>
Tu—aws%\w‘w\‘&! Let XS'“} and 35‘%.T&M %gx aus & §°4

2¢n (g hawgikve) => x§ 'z,
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(8) (3 marks) Let f : § — T and g : T -+ U be functions. Prove or disprove the
following assertions:
a) If go f is an injection, so is g.
b) If go f is a surjection, so is f.
c) If go f is a bijection, so are both f and g.

o\) Folse: Cous &(O-f’ Ne CWUL&FQX&MV\C:

£ L of 15 ikjechue Lot s Lo
s /)‘\-—-—._.__\_}‘ “ } ‘F _l 3
& ‘t/zj

b) TFalse - Sawe cwulwexab«rle as (u &).

hue Lot F [N ot

ﬂkoi} 1< sur{ec

c) Tule. Sawe cmuLcrexamylc as fu €).
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(9) (2.5 marks) Determine the coefficient of z3y3 in the expansion of (2z — y — 3)%.

3! 23(_4)3(_3)2 (560) « (%) x (-1)x7 = ~40320
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(10) (2.5 marks) 1) Under what conditions on n and m is the bipartite graph K, ,
planar?
il) Confirm Euler’s formula for K2 4. You might want to draw a picture to explain
your conclusions.

i) Vo 1S flauar] 9 s ILWA-

L - Let ave C\LL‘L” B.ll/\tﬂ— WC calw Q['{)&\ES [4 (}(UE{

hwo verlices 4o bl v boec c«i? verbices will, C\(‘DS?\L(} fCS |

Prwéf \ﬂira\rlﬁi{ CXHVL Voo wilh w2zt w L2 2 los g as &
S’U\oox\ratzt, cxd 1S wob r(aumr [a} \LUW%MSLL][S. T vseu
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(11) (2.5 marks) Let G be a simple graph. Prove that G is a tree iff G is connected and
the addition of one arc to G results in a graph with exactly one cycle.

2 Lok C be o tee. Tew G is cmunecled aud Nere s rrecf%e\g,
fwe raha frow auy W€ 4o aty DNew wsde C(Muec[iw}%uo
wrges Wil o« hew arc will crecle rrecik(%uue C\Esde’ g‘mr\w‘ucér

o wé(uf& & eler of Tesc o €8 .
(= \lebt G he o conechcd cr—z\vb wWho §& ce CTC(

o o lecues « tee .

e WaS CKY’CCJ«-CD\ [’"5

Ox&&(ué% av asC Qﬁtuwfu}%
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(12) (3 marks) Consider the binary relation p = {(1,2),(1,4),(2,1),(2,2),(2,3),(3,3), (4,3)}
on the set S = {1,2,3,4}.
a) Draw the associated directed graph and the adjacency matrix.
b) Determine the transitive closure of p by computing the reachability matrix

(show details).
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4
Trausibve cdoguee - {U.f«L(«,Z),(<.5),(<,<~),(9,t4),(z,z),(z,3)1(2,4),(5,5), (4.3)).
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(13) (2.5 marks) Recall that K, denotes the simple, complete graph with n vertices.
i) For what values of n does an Euler path exist in K,,7
ii} For what values of n does a Hamiltonian circuit exist in K,?

L) Tu b evesy uede hes @ deaXr—e,Q wEd,
TP uis 0dd | Mew wesy uode ik L., bas evew dzchre&. Pr(:co\rc\luz&iv
(oler's Newrew, Luler rﬂl existe

L wis evew Neu very, wode it Wy s ed d Ac.ﬁ,ree PRI

gw wz 4, Kevew U has s wive Noew 2 Vearts S c—fﬁbﬂ Olf"l/‘YE
Loler Y('h" does uck exist.

Conclosivn - Loles Ycﬂ\« exists i \c fouas odd o n=72.
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(14) (2.5 marks) For the graph below:
i) Write the nodes in a depth-first search starting at node 1 and following an
alphabetical order.
ii) Write the nodes in a breadth-first search starting at node 1 and following an
alphabetical order.

oy
\2/_\_3_/
O Ak 134T 6,7

W) A4, 2.6,3,7,5 5
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(15} {3 marks) For the weighted graph below, while describing every step in the algo-
rithm you are using, find the shortest distance between node 1 and node 4.
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{16) (2 marks) For the graph from problem 15 describe step-by-step construction of a
minimal spanning tree.
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