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1.4 &o B oy, U ebdy nemed cone® 0. dDies8 0088¢ auimds AAB @l
abo ¢0m Ered.
AAB = (A—B)U (B —A).

() AAB © gqee gedaw 0053 S 0w ¢0sss.

(i1) AAA, AAQ eseo AAU eesocssis.

(iii) @023 T 202} BB EBIWJ

(@) AAB=(AUB)—-(ANB).
(b) AS B0 o 580 w®ews B=AU (B —A)
RO 300B@ WOBIB).
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3.(a) <3 om ge®155000 Besgsim.
(b) fom 8o fR-{5}]-R, f(x)= 1;—_3; oce gld ¢80 g, [ oxm &m0 On

Gouem 0¢ 0 R 8 990 052002 29¢ ©0dma D, f o f ewicsis.
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(b) A= {xl xeR, x2—x—1< O} 05y 608 E®WS. 4 vebnsim D eesidsis.
A8 230380 eecssim. @ed 8EnJ gedne®s’ m0Yd wouim.
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The Open University of Sri Lanka

B.Sc./B.Ed. Degree Programme

Final Examination- 2014/2015

Pure Mathematics - Level 03

PUU1141 /PUE3141- Foundation of Mathematics

Duration: - Two hours

Date: - 19-10-2015 Time: - 9.30a.m. — 11.30a.m.

Answer Four questions only. Calculators are not allowed. Your proofs must be clear and
logical. Credit is not awarded for the proofs written using invalid, incomplete statements.

1. Let 4 and B be subsets of a universal set U. The symmetric difference A48 of A and 5 is

defined by AAB = (4 —B)u (8 — 4).

(i) Show the region of A48 in a Venn diagram.
(i) Find A&4, AAD and AAU .
(iii) Without using Venn diagrams prove that
(a) ALB = (AU B) — (ANB).
(b) ASBIff B=Au(B- 4).

2. Define an equivalence relation. Let R be the relation defined on % by foreach,y € =,

xRy if % — +7 is divisible by 5. Show that 2 is an equivalence relation on Z.

Find the equivalence classes [0], [1]and [2].

3. (a) Solve the inequality “—j < 3.

x+L

(b) Let f be the function defined by £: R — {5) = R, f{x) = 123

&

m

Show that " is one to one butnotonto E. Find f = f.

-

. 13 3.
4. (a) Prove that the set 4 = <§—; m<n nzland mneE ;1-15 bounded above but not

bounded below. Write down supA4 and #ax A4 if those exist.
(b) Let 4 = {*] XeR x —x-1x iﬁ}}. Show that the set 4 is bounded. Find stpA.

Carefully prove your answer.
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5. (a) Prove that, for each odd integer a, « +{a +2)*+ (a+ 43% + 1 is divisible by 12.
(b) Let » be a prime number such that z# = 3.Prove that p~ — 1is divisible by 24.

(c) Show that, for each integer a, gcd(2a + 1,9a +4) = 1.

6. (a) Let c be an algebraic number. Then show that —« is an algebraic number

(b) Let e be a positive transcendental number. Then show that +/e is a transcendental
number.

(c) Let e be a solution of a cubic equation with integer coefficients. Prove that ¢ is an
algebraic number.
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Breid elamdsandd W HD oL Weldgd. SHENUUTOT AHOUOHGSLUL TSI, © HEsTH oL &6
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1. 4 wppd B dwer @ AHHesToL. U 6T o U QBTevL&eT 616, A Db B Gheng
sw&dy elpPunaonaig AAE = (4— B) U (B - 4) sran eumupibslu@Ssme.

(i) AAB Rengl CHEHMS Qeuell aufiiL SHL &ML H&.
(i) AAA, AAD 1oppidb AAU sTausupemDd SMee.

(iii) Qeuedr eufluL HeoG 2 LGWITEGSTIOED LI6iTeL(HELTEUDMD HIIie &
(a) AAB = (AU B)—[(ANB).
(b) A < B statipmed e16hipisd ol Hib B = AU (5 — 4).

2. FaIEODEG ASHTLTOoU aIOIUNESHS. @6aIQan® X, v € Z @heb xRy @puldr x* — y?
DG S 36D eUGLEWTH R gl Z @)6d auenumibsiul L QBT 6T6016.
Roengl £ @60 @b SLeInd QML L 6Tard &1l (Hisb.

swealdiemn aGuyssa (0], [1lopgd [2] erduaupops sTeams.

E22 2 3 Goowr £ié666.

xF &

3. (a) sweiel

(b) f ershigyid sniunens) f:R {5} >Ry f(x) = eran ouopupbsiLGSms)
6Ten®.  f hagl R @0 pamisastamprarg (one to one) ieammed @6t Gsd (onto)
B)e0emeL 6TEH ST (H&.

fof mé anans.



4. (a)QgreoL. A = {—Z:— Em< n, n¥ 0 and mn €EZ } <D 601G GELEUETULIDDGE! <660
dpeuaIliuDm! eTan Hpeys. SupA DD maxd o 6TeTar TamIed BDieUDD 6TDEIE.
b) 4= {1[ xeR x*-x—-1< {}} 6T601E. ABTOL A Bt 601G UDTLUDDG 6TeTd ST [H.
supAd @& HTOIH .

2 10g) aNOL_ W HEUOTOTS HNI6)|E.

5.(8) @suGeunn @beop el a @G a +(a +2)7 + (a+ 4)7 + Tapaig) 12 @60 aUGLEHD
6TET [HMI6)|& .
(b) p > 36Tl AUGSLIY P WG @ (PSTEOID 6T 6760165, p° — 1 amig) 24 hed
UGUHID 6Te0T Hmie)s.
(¢) ®6uUGauT(H (W eTam a DG ged(Za+1,9a +4) = 1 aad &1l [Heo.

6. (3) @ UG @H A FTHMNS TG 6TEH. —F WG @(H AL FIHENG 6T 6Te0d HIL[HE.

(b) @ waFH @ CHI ASSLTET 6T 6TES. &t SbeUGH] @IH GBI T 6T60TD HIL (.
(C) & g (P 6T GMSBHBEHOL L @b (PULled FLOGTUTL LT @@ STOINGD. & g
QM DI FTHONSG 616l 61601 HDIe|s.



