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Instructions for Candidates

Al items within each question camy equal marks, Detailed scores are given in the table,

BJUT Student ID: UCD Student ID:

| ave read and clearly understand the Examination Rules of bath Beifng Universily of
Technology and University College Dublin, | am aware of the Punishment for Vialating the
Rulas of Baijing University of Technology andior University College Dublin. | heraby
promise to abide by the relevant ules and reguiations by nol giving or receiving any help
during the exam. if caught violating the rues. | accapt the punishment thareaf.

Honesty Fledge:

Instructions for Invigilators
Mon-programmatia calculators are parmitted.
Mo raugh-work paper is 1o be provided for candidates,
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"'";‘:ﬁ Question 1: Single chobce question (choose the valy coe sem, Gl the answer in bracket)
ﬂnamwumimw-ar_r:Zx(z-[u])—-o fir, i [A]

Ao an injection but a surjection B, not a surjection bul an injection
©. o bijeetion 0. mesther an injection nor a surjection
What is the fanction type of [ - £ % £ < Z flzyi=r A1
CLY) 21 ([ =2 2.9 injectnn . 1A 7R %
A oot an injection bt a surjection B, not 2 surjection but an injection
C. abijection 0. mesther an injection nor a surjection

’Mmiuheﬁmuimimm’]:Z—:ZxE.fU')—[r./] e 3)‘/%"{’////“ [)5]

A oot an injection bet a surjection B not 2 surjection bt an injection

C. abijection D). meither an injection nor a surjection
Which idenity = wiang L1
@& = (AN%)ULRNE)

i)
nB)U(ANB) B

R@e= (R = (RN&)V(AOE)

Let &, 8 be two eyuivalence relatiom on 3 imite set 4. Which is an equivalence relation oo 470 ("]
A RS B RES CoRNE . RUS
1.6 Wiich tautebogical implication s wrong? L1
A (P ) A0 =P B. (P @)ai e Rl= R P
o (P — Rims = = -F D (P @nfd s Rl PaR
‘whiau taulogical snplication is wrong! [1
Au Wy Fiey) = SydePie.g) B, —WgdePiz,y) = -2l )
C. -3yl y) = e3Py D WrdgPlr, ) = 3pdel (g
'W‘hir.h \nutelogical implicatian is wrong? [ 1

A TriAlE) = Bie)) = YrA(x) s 3eB(x) B Frdlr) = SeBia) = Re{dlr) — Bl
€. ¥rldir) & Blal} = 3rdie) 4 ¥eBlr) Do WelAle) < -Blz]] = ¥rd(r) + -FeBiz)

1% & is the three-onder dirocted complete graph. 6" is a subgraph of & abtained by deleting an edge
from 65, Chaose the graph rype of G, [

Ao strangly connected graph B. not stroagly connected graph but unilatesally connected graph
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C. not unilaerally comocted graph but weskly conmected graph D oone of the sbuve

110 Choase the graph type of Ky L1
P

A. Eulerian graph B semi-Eulerian graph . Hamiltonian graph

D, bipirtite griph E. planar graph

el Omestion 2: Mualtiphe chosoe guestion (choose at least twir items, Gl the aswer m bracket)

= -
200 The pranciple disjusctive normal Gorm ol (F —+ @IACF — <R} comistsal’ ED\ cf ! r |
A PAGAR B. PaGa-R  * CoPA-QAR O -PAgaR
E. PA=fn-R Fo =aFaga-i G aFaagaf He =l A=l st

2.3 The principhe disjuncive nomal fomm of (P = =) + (P = R) consists of 5 cp q: Q ,,} 1

A PagaR B fagaai [ 0. =Fagal

E. PA= AR Fo =aFaga-i Go aFaagaf Ho =l A= st

2.3 The principle disjunctive normal fom of (F — @3 A (P — R} consists of CiF |l 'j]
A Fa@aR B, PAga-R C. PA-QaR D, sFag@ai

E. Fa=la-R Fo aFaga-f G aFaagaf He il A =i it

2.4 The principle conjuncive noeal form of (P = @) A (P = ) somsistsof > [) [~ (f 1
A Fugui B, Pyl . FvSgvE 0. sFvgvi
EcPyaval  FooaPv@yaR G aPvald vl He =P @ ¥ =t

2.5 The principle conjunctive narmal farm of @ & (P « —K) consists of A {% DL F[C\ ]

A FPVRVR B, vy ok CoPValvR D, sPygwR

E. Py =y =k Fo =Pyvgv-R G PR Ho =P =i v =i

2.6 The principle conjunctive narmal farm of (P & 03V {=F = B) consists of f}y C p 1
AL PVQVR B, Pv@vaR C. Pv-QvR 0. PR
E.Pv=0vaR  F. oPv@vaR GooaPv QR Ho =Py Qv -R

fhﬂRluenhimrynclnlimﬂnZ‘dcﬁmhyrﬁyﬁ!x(j—1]=Q.(Mmlh|:ldximlypunlk.
CUT) 28 (4,3),(9,2) !

Ao reflexive  B. antireflexive C. symmetric D, antisymmetric E. tramsitive

£.D
Fage 3o
BECB QRIS icrete Mt ematies Fuom Tosi 4 Semeier Tae Aculemic Viewr (1011 - M3
Let & b a binary relation an Z* defined by xfy ofF 3]0 + ) or 30x = y). Choase the, relatian
wpmalf. floida k41, 1 S e
4 L

A n.'@vl:L B amireleive O, symmeric D, .[...g.;ﬁ..)...‘ufr’.y E. tramsitive

f“l.c‘:rj\;s_b;mn binary relations on Z* defined by xRy Iffx < y; ﬂ}'lffxu.l:hn[oulhnmlnlin; l-‘f K 15 i{({iZf l 7% K\‘ﬁ ’Zﬁi 73 f_‘ﬁ

A reflexive B. antireflexive C. symmetric D. antisymmetric E. tramsitive
i P
o
LaRbuahin-y.ulau‘unmz'n_-ﬁmubyxnyunxy=x+y.mmwuxm|anmlyﬁx & 76 S\j % 73 w
=[c22) cbe!

A rellexive B antireflesive C. symmeing D, antisymmetric E. tramsitive

y
20 Lt 4 be an vnlirected graph, with vertes munwr--sllﬂedgcuumbcrr.l\'hlchurwl‘fhmllnn;i [ ?\ = Q \ ) l) L [! 5) 'KI/'{] ’ LZM S)l \7, ' LPJI\I %/ )

necessary conditions such that G i a tree?

At i connected and has no loop B. tiis canneciod and ¢ = v — 1 ’ \%)/)‘ L;‘g) , U’ L) k [, SJ I?/,Ll') ;

C. 6 has no circle and ¢ = v — 1 b, is connected and kas oo bridge 5 ;(\ \l”
212 s the theee-order directed campl b 6" s a subgraph of & obzined by delcting three edges \
From &, Choose the graph type af &7, [ 1 “

A, strongly connected graph B, not stroegly connected praph but unilsterally connected graph ] RdE k [\ 7-3 Q\Z % Ei ﬁf%\/)

C. not unilaterally commected graph bul weakly consected praph D, not weakly connected graph

e T3 C L BRI
pmm o pmepmm i (03)(39) € RS
204 Choase the prigh ypsof m S (2 g) /é ?7\:8

-

A Eulerian graph B semiEulerian graph I raph
D. bipaatite raph . planar gragh F. non-plinsr graph
213 Chose the graph type of ¥, [ 1 L(’J
A Euslerian graph B. semi-Eulerisn graph €. Hamilionian pragh
D, sermi-Hsmibonian graph E. bipariite graph F. nonplinss graph
Page 4 ofs
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Douived | ‘Questinm 3: Judgement questian (fill T {trac) or F (Ease) in bencket) g

g ’Furlhm:u:ln\.ﬂ,f.ifﬂ ERFS L thend =l [ / 1
’l‘or|m0m|sa.l?.c\[ans)$(4nc)=[;1—1?}@[.1—0) Lo 3 2 [e“/_:

Far any binary relation & oo o finie set A, R o R is always a symmesric relation an 4, where o - B _

ﬁme&ﬂemmi(imtﬁlmmlnlim. [ 1 L( I8 ﬁB)A [AA C)l UL{A”CJ (AN %)]
34 For propasition farmulae A, B, (4« B) + (AVE) e» A0 8 [ 1

35 For propositivn formulse P, 0, 8,5, (PVQIAP = RIAQ -5 =-k—5 [ [ ]

=(Anenc) u (ANCng)
[ For propasition fusctions A{x), B(x), 3x[A[x) — B(x)) &= JrA(x) + veB(x) [ TF i yvh;b :L‘[A—E) _[A‘C) 1 U ]:\A ”Q— U\ ~]3);2

38 Let 6 be a simple connected graph. Then its complement € is always an uncannected graph.[ 1

3.9 Let 6 be an monder usdirectod simple praph. Suppase degix) + deg (¥) = n holds for any two = (A/]@/] C ) 9) [ A— / E () E)

vertices x 2 yof &. Then G is a Hamiltonian graph. C 1

. For propasition. functioes P(x), ¢(x). ¥xPix) ¥ Argix) = Ja(Pix) v @x)) [

300 Let & be a simple connected plasar graph with al least a finite face. Then 3 — ¢ 2 6, where 1 is
the wertex number and ¢ is the edge number. [ 1

omial.
Question 4 fillin-the-blank question

[0 The prenes nommaal farm of ~xA{x) & (¥AB{) — 3500x, 5} s

8 T prenes nommal farm of ¥xA(r) < ¥aB(x) is

i T prenes noemal form of ~3a¥y(Alx. ¥] — B{y1) is

SR FHR 10982 7|



e — J—
0 T prenes nommal farm of = (x) & (¥XB{x) = TyC0x, ) is .

B T prenes nommal farm of ¥xA(r) < ¥aB(x) is

3 The prenex nomal farm of ~3x¥p{ALx,y) — B{y1) is

fror arbitrary o sets A B, et P denote the pawer set. Then #(4 = 1S PAT= FUE) (il oo
/%\,(w,g'\ Bty \""“““"3’\'7" (2]

’ Lt B b thee alivade: retation on A=12.34.568 10, Le., el i ponwr for some inleger . Then the

symbol af “= S or 27 )

preatest elensent of the paset (AR is 710 .+ Thir besast elismient of th poset (4,8 i3 1 A ™

maximal elements of the poset {4.7) are . M minimal elements of the poset {4 are
Ame

[ 3.5

Page $afé
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18081 diie., A s the set of all pasitive integers €16 defined

by it i ey is a square fi.e., 1,4,9,16.25,36.49,.. ). Then & is an equivalence relaticn oo 4.
The cardsnality of the quotlént set 48 s _u_ Forany x € A, |[x]el = _Le

f].n:klh:am with |A| = 3. Let & be the set of all antireflexive relations on A, and let § be the set of
all antisyametric relations on A Then |f 05| = Z\

ﬂ’l.ebl be aset with J4] = 3. Let & be the set of all reflexive relations on A, and let S be the set of all

symmetric reltions on A Then | w5 = 7’_5—3

’L«A-:J_H be o set and let P denote the power set. Thene :W‘J:?:iﬂmm ‘hijectians from LAY 10

PLA). There are ___ different surjections fram P{A) o1,

ﬁm.f—u.z.s.-t.s.e.?: b s and et R be s bisary relation on A = A defised by (a, bIR(e. ) 0T

a+d = b+cwiab)(c.d) A % A Then & is an equivalence relatian, and [(1,61] =% 20,014 )}

) ;5
A0 Let G = . Then the kength of G Jongest circle is . The kemgth of €75 longest trail

412 Ky has faces with mld degree. K 4 has faces with even degree.

A0 Lt & be g andirected graph with teehve edges, IF & bas thiee 2-degres vemies, two d-degree
vertices, amd otber vertices bave odd degrees, Then = |G] = where |6] denotes 67 ander.
4,04 After we delete ot beast _ vertices from Ke, it hecomes n graph which i both o Eulerian graph
and 1 Hamikonian graph.

A0E Lt (G b Wourmament whoss veren-se is {15, v,

~big). Them

£ ot v - 8 et =
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