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6.(a) () R & sPeénmn oyosEen g oom.
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The Opeh University of Sri Lanka

B.S¢/B.Ed. DEGREE PROGRAMME

Final Examination 2017/2018

- Level 03 Pure Mathematics

PEU3301/PUU1141 Foundations of Mathematics

Duration: - Two Hours

Date: - - 29-63-_2019 ~ Time: 9:30 a.m. to 11:30 a.m.

Answer four guestions only.

1. (a) (i) Let A = {{1}}: ¢ , 1}, Carefully write down the set P(A) , the power set of A.

(i Let Ay={meN:m<n} andB,={me&N:m=n} for n € N.Find N7, 4 and

" Np=a B,
(iii) Express the set ((3,00) \ [4,5]) n {4} as union of intervals.
(@) Let Ay = {(0,2) : 7 € N} be a family of intervals. Find Ugos Ay and N5=14,, .

(V)Let}llz{%: ﬁ1<n,- m,nEN}and B:{% fmgn, ﬁ,nEN} .

Write down the set B\A by listing its elements.

{b) Let P be a sub set of Q@ with the following properties ;

Al: —2€Pand2€P

A2 Ifa,b €P then “ep, A

Prove that'% € P and —;- ep.

2. (a) Find whether each of the following relations on Z is an equivalence relation.
Justify your answer. '

() xRy if x? ~v2 is a multiple of 3.

(i) xRy if x? + y? is a multiple of 3.
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(b) Let P(Z) be the set of all sub sets of Z .Let R be a relation defined on P(Z) by ARB if A & B for
each 4, B € P(Z). Prove that R is a partial order in P(Z).

Is R a total order? Justify your answer.

(c) Prove that for each real number x, if x > 0 and x # 1 then = 4.

1
x{1-x)

3. (a) Give an example for each of the following;
1(i) A bijection from N to Z \ {0},
(i) A bijection from Zto N,
(iti) A bijection from R to (0, o),
(iv) A bijection from tO,l] to [—1,1].

{(b) Determine whether each of the folibwing function is a surjection. Justify your answer.
) fFIZ-Z, fx)=3x+1
(i f{R->R, fx) =3x+1

(©) Let f: R\ {2} = R bethe function g.iven'byf )= % . Find the range of f.

4. (i) Let x and y be integers. Prove that if xy is odd, then x is odd and y is odd.
(i) Let x be an integer. Prove that if x ié'not a multiple of 3, then x2 + 2 is a multiple of 3.
(iii) Prove that there are infinitely many n € N such that 6n + 1 is a multiple of 5.
(iv) Prove that if p is a prime numbér greater than 3, then p is of the form 6k +1 or 6k +5

where k is a positive integer.

5. () (i) Prove that sum of two rational numbers is rational.
(if) Prove that sum of a rational number and irrational number is irrational.

(iii) Let o, B be irrational numbers. Prove that & + f is irrational or a + 2f is irrational.

(b) Prove or disprove the following;
(1) Sum of any two positive irrationals is irrational.
(ii) If @ is irrational then a(a + 1) is irrationzl.
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6. (a) (i) State the Completeness Axiom for R.
(ii) Prove that if a set has a supremum (least upper bound) then it is unique.

(b)Let A = [0,3). Find supA.

(©LetA={-: neNjand B={"-: nen}

n n+1

(i) Prove that each of the sets A and B does not have a maximum.

(i) Does the supremum exist for each of the sets A and BY? Justify your answer.
Find the supremum if it exists. :

oo
oy
&y
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1 (a) () A={{1}, &1} ose. 4@ agbastoL P{A) g c@l%ﬁﬁ?ﬁﬂﬂDH&é 61D
@) neN @i A, ={me Nim=n} oppd B,={mEN: m2 n)ads.
NZ_ A wplh Ny—y B, sduapops  sraie. 3
(i) (3,003 \ [4.5]) n {4} ercngyd OpTaL W %U.‘]]SD)LE&GTH@JGO)I_UJ LTS HHS.
- _ i . X 1 « B S . ‘ ' - ‘. .l ' D £ oD 1 . . o pn
(iv) A= {({}, ;) nel § STAILIES <l sallen g GHIOUD 76T, US4 A, wobpid ﬂ;fé‘:iﬁﬂ
STEMLIGLDSODE ETaIE. R f Rl

V) A= {%" rm=n, MLNE ?&}}-Lﬁfg@]ﬂ) B ={% tmEn, mn ER‘&;‘} STEIE. APEUBHIGDET L La WD

UBGSOIBET apeod BNA 6TaTgD GBIl 'a@geﬁz .

(b) Qsraugpid Leliysebr P wrang & aldr g 2 LGS 6T6iw;
Al: —2€P vppic 2 € P gyab.
A2 a,b €P eaini, "‘T‘“’ep L. L .
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2. (a) Oaeumd @eGaTm OSTLTyD Z B Fneleenio QBT TEUTEDN Biebeng @0smeiT 6Tad &I,
o _1ogl aTem goul Hmuin KBS Sies. :

() x*—y® edug 3 @ ou WG sTaleT KBy G,
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(b) P(Z) stshug T @6 eTeveom 2 LASTOLSaNED CEToL 6Tdm. patamm A8 EPE) salpgd
ACE s R wyang PEI G0 ARB st susnIwmiébslLbD ewm Qﬁﬂ'I_UL[ staim. R etaug PLEY
et eph LS HeuflerFwTdHeD 6181 [HDiEH-

R sTéugl o Oorss euflevawndasion? e iog el sow BuTuiuGbgis.

=4 eTem BHDieY6H.

() @eiGeuTah G 6T x @D@LS, x> 0wdmd & ¥ 1 erafien

r{t-

3. (a) ddeuhb atardhgh o SFTamTaEnpd Hihe;

i N @obs A0 aor on ouensagd (bijection),
i)E @Dwba ¥ suor em outgdeasd (bijection), o
(i) B @mbg (9.00) aor ek ouegsae s (bijection),
) [0 @oss -1 1] aor om oudpsassr (bijection).

(b) UsTeugpld  @eQeurgy &b 6‘[]@93&&19.@(8111:]301:1011) @e:mg_nrr ;ﬁ’srfr,&f‘ :"%gl"soﬁas: 2ing el
rrE\u.lrrmuu@g,@eﬁ e '

(1) fE—E, flx) =3x+1
(11) Bo®, f{x)=3x+1

N (é) £ ﬂ%\{?} =B erdug fix) = ;’J__—;; STEILGTEY HILLED &'rrﬁq 6‘[60’[&': f @sm eﬁ&@&&. &ns{rﬁr&,.

-4, (i) x LD['DQ;JL'D V 6TELIGT [Hemm sTaNIGET 616016, XY @heon sTaflan X @ﬁ)@ﬂ)LDDQJJLD v @gbsmgp aTan HLin|s®.
(11) X @b DD 616 6T6TE. X Shealid 3 Bl &b LIhG @susmsu srstﬁsm, x2 + Zsrsmu&:rﬂ 3 @en
@b i QG 6T [Hpies. R -
(iii) 6n +1 eralig) 5 @6 @D DL HG GO Peeidp Lsv NEM G 0 ANH T HOE.
{wl) p eeiugy 3 @oar ol Gnloll (PSIEOL ETEN qaidn, B e 6k +1 &I@@@}‘ 6k -5
STEEID upeub e @G e Poas, BhE & oo b Heop Tl . |

5. (2) () @et® eNAs0pn eTaT @ae G L (D5OETE hag elESPoID 6Ta B 5.

(i) @b el@sEpmib s1e0f wWHnD aldBHIony 6T sTaIEEUDDE gL HHOSHMDS %GU{QI eﬁmg,@[png,@
&6 Hme . ,
(iil) e.Beoretiug slEBipor eTavesT 616, @+ F etdilg aBHuporss Sebsug @+ 2f  sdiug)

eIBHDTHGI 6760 [BIIGE.
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(b} Gsiteuheust o TEDGEWET MNHs0EVGH QUILIGLIET [HIIS 5.
(1) gareug @ran@ CLT elBSPHT sTeimeNdm g QhOSIme G aISBLDDT G

(ii} « @ NBsPITHS stafedr oo +1) sTaug aldGPDTHSNSL0.

6. (a) (i) B @bsrer qpppemnumar (Completeness) Qsuediiian 1|@iiminamd &n_ 0.

(i) agroL gemprsgl slifiod (Supremum- WBa&ABL Goed auediil)) @eilenné Q&nm@u@sm DG
g;szﬁg;@sumnm@] 6760 @ggjsqfﬁ

(b) A=10,3)oaie. supd pb snans.

’ (c)a {——-:new}mm@ms {-—-f; n_EN} T80

'(1). @GJJQGJ.IW@ A LD[DL_DJLD B sleiimid G enL_ s o i QeumaTemné G&ﬁmﬁm@ﬁﬁ&;éﬁ@@m?éiéﬁ 'ﬂ?@iajas.'

(11) @m@mn@ Q@ﬁsm:__ A Lor,r)ggum B mmusmsumﬁaa@ sUfob (Supremum) LETU[I_IT? @_Logj Gﬂ]GUJL,.EFJ)UJ 3
ﬂmnmuu@gpgjaa '

_ o o aisns).lr_rgpj Bwiddr @gpen slifiosengd (Supremum) H1ee.




