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Foreword

The National Curriculum Framework, 2003, recommends that children’s life at scheol
must be linked to their life outside the school. This principle marks a departure from the
legacy of bookish learning which continues to shape our svstem and causes a gap
between the school, home and community. The svllabi and textbooks developed on the
basis of NCF signify an attempt to implement this basic idea. Theyv also attempt to
discourage rote learning and the maintenance of sharp boundarnies between different
subjcct arcas. We hope these measures will take us significantly further in the dircetion
of a child-centred svstem of cducation outlined in the National Policy on Education
(1986).

The success of this effort depends on the steps that school principals and teachers
will take to encourage children to reflect on their own learning and to pursuc imaginative
activitics and questions. We must recognise that, given space, time and freedon, children
generate new knowledge by engaging with the information passed on to them by adults,
Treating the prescribed textbook as the sole basis of examination is one of the kev
reasons why other resources and sites of learning are ignored. Inculcating creativity
and initiative is possible if we perceive and treat children as participants in learning, not
as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning,
Flexibility in the daily time-table is as nceessary as rigour in implementing the annual
calendar so that the required number of tcaching days arc actually devoted to teaching.
The methods used for teaching and cvaluation will also determine how effective this
textbook proves for making children’s life at school a happy experience, rather than a
source of stress or boredom. Syllabus designers have tried to address the problem of
curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psvchology and the time available for teaching. The
textbook attempts to enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small eroups, and activities
requiring hands-on experience.

NCERT appreciates the hard work done by the textbook development committee
responsible for this book. We wish to thank the Chairperson of the advisory group in
Scicnee and Mathematics, Professor 1.V, Narlikar and the Chicf Advisor for this book,
Profcssor P.K. Jain for guiding the work of this committec. Scveral tcachers contributed
to the development of this textbook; we arc grateful to their principals for making this
possible. We arc indebted to the institutions and organisations which have generously
permitted us to draw upon their resources, material and personnel. As an organisation
committed to systemic reform and continuous improvement in the quality of its products,
NCERT welcomes comments and suggestions which will enable us to undertake further
revision and refinement.

Director
New Delhi National Council of Educational
20 December 2005 Rescarch and Training
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ms8 wemaololen)e @Gl apmowd A = 15} B0) @roWo MOMMBH

OO0 WEMHDOD afidhdo® WeMo’ (Singleton sct) agyam ailsleeyan).

2015 lOETININE EMEIBAS ERAUWNS (AIGDLGHOHIIENMIMIOl 2] (A IEGDTI o
Gal)edd modal aillglesoanmmomosm.

onsdm al0o0dwlenomlsoas allel WeMeBas MDHELEMN0 MO aldl]
210Ha]500.

N - ag)sp@dmuoa iyé810s 1Mo

R - soall@auoayé8)s wemo

Z - andsmouondEns eMo

Q - dlmsens)ns wsmo

L7 - andem @eWlavoslydhsins Memo
Q" - Bl ERWITVoALILGEINS Mo

R* - goalley @rdwlavesiénains wemo

D300 : |

¥ +x-2=0 o M@ \wang aldlanod®emo algle0o eI af)$ym).
al@1nN20a

omlolenyam qvaad e (x - 1) (x + 2) = 0 ag@aneyodo.

apmooo £ =1, -2

alolandowamo alslasololwlod {2, 1} ageaneymoo.

230a008Mo ¢ 2

¥ x 80) andem arwlmucaly, ¥* <40} am MO alSle01oN0I03 af)w)
DN .

al@1.0200

1,2,3, 4,3, 6 aaluwosm’ al@lan00Tuosyd0d. o {1, 2, 3.4, 5, 6} agyam
alglanoalmlwled  ageymoo.

D3N : J

A=1{1,4.9.16,25._.} agom weme@m MlentawmnonTmIIod agysm)es.



wmemandh 5

al@nnNd00
A={X1¥ 80} af)sR@dTVoaILWIHS QAIBWo; BRHL B0
A={x:x=r,n c N} apoansioo.

D3AOBEMo : 4
534 5040 7} Ay wsME@® MenIMLMeD GG of) o6,

al@nN200

DMIBIENIM  DMOVINE] BROWEBBINS GaBo BROUSVMENINT BAN SIO
BI06TD. 2O(@2L] @Roweo 1 106 @}SEBIM®, 6 08 &)5yMdle). @ROIMIE3
DWIBENAN  WEMNHHDTID

{x:x: ni‘;_l,ne N, 1 £n£6} AN TI0o0.

D30RNOEMs : 5

alglamoaladldlene mleumwmonloilalenmol anaes Galdamlalesam »em
MO8 GaldlonlS] Goldan)d.

() {PRLNCAL} (a) { x:x a0} andan aowlmoeaywow, 18 aaj

ApISEBIGM
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P={x:x e R.0<x<1} af)m wemomnel GrRyeieom GRowo afIerm? e0m wem
OD3 )i BRONSTBBYEY

DOMOOIOY 3] DEDOBVINEI GROWEBRDS afso, afeNIONIS2|SICMOMI
0O ailo BRMANBINEMERIOY BROMGO WEMEBAS BRMADDEMe af)an] ald
@AM,

MWal aldadwla), N, Q, R osmEloammene GrMmysmEBUdns 960200
SMEIBZROEM. af)B10 BRMANNEHOMD0 alGle0a a3 agimoad avowlseslel.



wmemandh Y

2392008Mo ¢ §

2NUHS BAVIBIENAN WSINEBBUT ERMADWEMAIEEMD AlBGIBIGWEMAOEEMD ag)am)
21016000 W] ON) .

i) {x:xeN {x-1{x-2)=0}
() {x:xeN, xP=4d)

(i) {x:xe N, 2x-1=0)

(iv) {x:x e N, x an) @peoEmyTUonl) )
(v) {x:x e N x =0 agroal}
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Bloeemo apeLl;lad A Glael af)el arovmsio B wleel arownasud aryl
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B ©@l@d '¢' ag)am an@lw Groweom ¢aldom 'C' agim 80) wamo 26Meawand
=3 eyl

mem olMlad silosflajocd B wyes palvmememgles snogl a@nwlclen)o
C 095 2alnsMam81es afso. @PMIVWG C ©VIOS Dol VeMaEBBIOS
af)Mo =2 x4 =8=2x2° =2 nomoomlad ajdmow] Galo)an S0600 Gho®
@Tmyo GRMINVG]] DalOEMEBBHINS af)sio HOWGBIBalEEMHIOTG oY @Ryl
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A={a el oul,B={a b c d} aganl wemsBud adlwanles)s. A agan
wemo B @es 9aimemaneemo? @rel (agyameddaE?). B apan wemo A @es
DalNEMAVEEMI? @RLY (af)aTNEHIN=?)

239a008mo : 11

A, B, C agyamilan ey wemssssoeny, A € B, B < C apwoad A ¢ C apamo) wol
WOBEMO? @RALIHITE DBRANOEM TVaGlo QLB .

al@1.0200

A < C aan®) woleoslel,
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B c C w)o woalwodyamysne. alger Az C.
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sepo R o) aamemessud agem. A= {x: 0 <x <1} apan wemale R &aj gal
wemmoer. R a3 N, Q, Z ¢a100810)88 9alnsmeasglod mlan A of)seBammosn
AULDLTTDBOSIMGI? A Dloel aponemes a5l oY of) F3mond auowl
HMGE0? A WGl @mElo AUDYM TUORLY ARMOET? GRSHTM TUoR LW aRmO
BINEIEDBNRO? A )M 16Mo al)Rionilmo smlm)e @swlenas o coallo
MR GOS0 DUWRENIRBIM Wemmasm. R 60) Homeo 8almemaom ‘@0an
Wseas’ af)mosm aillglasymal. @lom (0, 1) agan auyailaflesoo.
B={x:0=<x=<1} apyamowoceln? B ©lad O amlmo | myo mswilenss myyyaind
goalloavoalyaglo 0, 1 &)s] 903na]56lenian]. oMo BalnsMEOD GRS600)
MSEUR af)aN) al0@an). mdilem [0, 1] agan avjailajlense. eapmaR®l a0
SIOMOMS 1, b af)amlad osTR) GoeUTw TuonlldBoaeMEIGS | b = {x g <x < b},
(. Py={x:a<x<hl |ad)=x:asx<h}



14 hemdame

(ab]={x:a<x<h} apavlaBam q)ailaflencapanoosm.

(a,b) e, la,b) (a,b]

O O @ @ 4 O O @,

a b a b a b a b
allimo 1.1

1.7 mamimneme (Universal set)

M@alalmo

&) PMID @MONNGE alGlweMIEanenElauo)am @I VMBS0 @R
WEMRBOHWSYHNONUNIND  EMBOETT TUANTBINEIMO.

oa0eonsmomIay A= {1, 2,3}

B={4,5)
C={56,7} eanwood

U=1{1,2,3.4,5,6,7,8,9, 10} apam wema@m moamie®anase] aldlnamnlasndo.
EEBRMHWS)GHNONID afQono aalolw weme U= {1,2,.3.4,5, 6,7} ayasman
30009, U of)an @RSH00 Dale@OW]aoem  muaaldeOemeem av)ailajlos)

mas,

. anaes s@osiomelenlan 6a103468B8lod C, @ af)an] allameBUd Dalcwo
o] andlojlee)s.

(i)
(iii)

(1v)
(v)
(vi)

(vii)

12.3,4}...41,2,3,45) (Mlabc})...{b.o.d)
{x:x dlemges cvayglael XI gomileal a0y &)gl). . .{x x, oo
5165 TUamsloel 8oy gl}

{x ! x, 80) oaovigel A@Mo) . . . {X | X GREM MEIOWIOL! an)
@IS EROMSS AlODo}

¥ x 80) oaomlesl (@le®oamo) . . . {X X, GRED MEIOMISL 60)
21D 0o}

% x 80 owomlesl mwa)R WIE®IsMmo} . .. {X X GRGD el

omlael &) (G:0sMo}
{x: x. 80} DOg afEm@rvoaly) . . . {x X &0y al)dem oy}

2. anaws oanlolenan (pITEOINGU WOlEWI ROEQO af)I of) IO

(1)
(i)

{a by ibcal
{a.e} C{x:x Dol GRamomRIDINE 80} THIEIGHO0}
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() {1L2.3}c{135}

(iv) {agtc fa b c)

(v) {ateiab ey

(vi) {x:x 6@ &OADD 80) MOg ~fsM@dTVonll} C { XX, 36 H0d ~els
HOIW B30} af)SIRO3IVoaY }

A=1{1, 2 {3, 4}, 3} apanldlenasg. anoes oanleleeymaorglod amQow

I TV@ORIMGUB aBOMEI00? af)0NEGIETE?

(i) {3,41c A @) {3,4)eA (i) {43.4))c A
(iv) 1eA ) LcA (i) §1,2,5)c A

(vi) {1,2,5)eA (i) {1,2.3}c A i) ¢ A

x) b A (xi) {§} — A

21)QIDS AHISIOMIBIONID WEMETBSBINS a2l DalNIEIEBR0 af) PO .
i) {a} (i) la, b} @) {1,2,3} v) ¢

A= ¢ erwond P(A) 00l )@ @RoweEBSIeMRIM)0?
2NUHS OAVIIENIMAUHT MSGUB @Y af) $}0)d:.
(1) {x:xeR, -4 x<6) (i {x:xeR -12=x = 10}

(i) {x:xeR O0<x = 7) (iv) {x:xe R, 3I<x=4}
2NAUNS BGHOSITNNBIONAN DSEUSHHNB MIGUMWDNY 1NV ag) I
iy -3.0 (i) [6,12] () (6,12] (iv) [-23.5)

ANOIHS HSHISEWIBBHM BOGOC WEMAWIM)o DallHBOW ILATCMNEM
af)$YON B,

L D5EIES:eMsIBBINS N6Mo

1. TU2DGIDIESHIEMEBBINS Mo

A={1.3.5},B={2.4.6},C=1{0,2.4.6, 8} Grnwind 230155 eSO 0]

S wemeBSled agomsm A, B, C apyamT wemssBa)es quaaim wem
20 ol FDIM HElWIaN WsMo?

i) {0,1.2.3,4,5.6}
Gy ¢

(i) {0.12345678910}
(iv) (12345678}
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1.8 eum.oillmeEnud (Venn Diagrams)

21001010 030160068 DaleR0UHla] NEMEOD TV)ailajleman oloilwosm aaidalil

[®o. (HaldERHN TVBTVHNEMHOD TV)ailaloean@ilal almyoaloe KO} WEMEBRHS

a)ailaflemam@la @RSHTm AIGARAET (D62: AROMe) BB2A0EMODIT)
U={1,2,3,4,5.6,7}

A={1.2.34}
B={3 4, 3}
=133, 06}

~

D WEMEMES SURailimm)aleorila] memem aillmloaclando.

A B

A
SOV

Oy

alljmo 1.2

DEMEMBUE DUBEIR]SIM alBmaRud aldlaoolanomd eadailimearud Daleou]
E-DlaleT)la 1 plicslsTan e

1.9 eM{&lW&ud (Operation on sets)

A={x:x=2m meN}LB={x:x=3m mec N} anosmim) oo A olael
@ROWEBBU af)LlDo  OaElRI memlmeemza)e B ©leel @rowaBud ofeo 3 »ad
WIEMIMIEEBBIBET. DAUHD IS0 ag)e)®wond.

A=1{2,4,6,8 10,12 ... 1, B=143.6,9 1215 ... H

A ©leno B wleljo aslomonol aioyan momm@gﬁ)@ommmmaﬁ? BAIDONUIW
@oweBed C anan wemad®l av)ailajlajood

C=4{6,12 18, ... | apam @50

DD OEMONENG (2ICOIG® GRAUDINEI GRoWEBHZLINe 6 oY !laTICEBGE
apamomoam. @, C= {x: x=06m, m € N}

DOMOOCNIOF BENE) DSMEBBIRS HaldMNIDW GROWVEEBAHS VYN]SO anGHw
2001 0)a1>0la9m WMo Gy WEMEEBBYNS Mol (intcrsection) agam
AlOWM).

(A moowmo B awerns C)
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olam allammaicowla] An B=C agaams [y

oo,

AnB={x:x € Awjox c B wo} enulclseno. A

D32aneMOmIa)
P={1,2.3 4} B
Q=1{3.4,5.6] ANB
P~Q=1{3 4]

ailimoe 1.3
aId®ONX] EROWEBRUE BANJo GHANWILIGCD

NEMEBRONEMEIGLID?  DRIADOEMDI M

M=1{a b, c}
N=1{d. c}
MAN={}

SOAMOOFNCE vere} WemeaRZElod HalomnRWl GroMRUE SIMAIHLIHIGE BRGMGo
wememes allwismwsmsmmyd (disjoint sets) afam) alowyamy.
@RIV O,
A @o B wyo osme)y allojemxnemsamsowoad A~ B = ¢ anaidles)o.
allel rvmBdesmglod osre) weMmEREled 9udeq]510lanan 29U GROMEERHS W0
AlBIOSTHEMAD VEMAIUEMEEBUE OOV 0 HaIGYME]l AId)o. HTMOo TVMBEE
smSlad nerEy MEMOTIHEIM)o WIS BRoNEBHBWIe Eald3sTmMNEIN] 80) il
wemo  O)nllholesnsnElalno.
DBECa0OMTHIN

P=1{1,223 4}

Q={4.5,6.7}
P oloeimie Q allorivie GrovERasawelde
BT aNOIHWOD) VEMo af)FLDMSHWONSM
o3 @eoilam P goowo Q ogym’ ailglesymm), P
" apm adlamo 2a1goulalosm) @eng  wem
BSOS GOV (union) av)ailajlesyma. Q

PUQ={1.2,3.4,56.7) P Q
4 agym @rowo P wileno Q ailene salomyan o 1.4
WBBSMOVDIMOGE 4 HM BQOMAUSTNEN) ERON
@G af)S1emeNEEN D).
PUuQ={x xecPeroemled x € Q}

P Q ailpel arowsmses ofemo P @loel anonensios afemalo Q ailoel
BROWEIBBIOS af)elNalio BglOGINT MEIIBOH)ER0?
P @llene Q aileno 9alomyning] aronsamglacimslod @nal ¢aldaameymyan »em
aTloel GrowsBRsIns ofsMoe P Wleeiwio Q alloeivio GrRoMBSIOS of)erm
QTG >SS MYLIIBOHDBAT) ASBAIETNGELD,




1% wemame

28Q@) AIlwEIed al0smOnd

P @0 Q ano eeey allwjem wemenzlo A(P), #(Q), m(P U Q) agyamlal wino
ao P dleeiwie Q allseiae P LU Q ailloeile @GRowaBS1OS af)sonad
WOod

P v Q) =n(P) +7(Q) eywlslesmo

soml P ea0 Q allmie alomyane] GronsmBs)RsMBiIGEIN? HaldmAInmBs
P @leno Q aileno gensosyaeeln. P o Q alled maww aoymalsm af)$yolwons
2WIQ0ODH)0. BRMOHH0sMEy @O P, Q@ snaiwinel @ronsmBBIns M)eHaWS)amond
SONWNGE aldMAUCWIBS EMONEERES DENRYIAUST afSININIGIENR0S: 0. @RGAJOUD
n(P 1w Q) eslgo0d n(P) wyeswie #(Q) alloadwio ®e@Iad WA §alomN)
S8OIHF af)siNo &0GHNsTEl Ao

P @0 Q Qljo @RMANUEMEEB/LIOOD oBOMEILN0 DNE) DEMEBBOWOE3

n(P Q) =n(P) + n(Q) - n(P M Q)

0302008 ¢ 12
A=1{2.4.6,8}, B=1{6,8.10, 12} apwond A\ B, A B aganla asnz)ailslos).
alBlan0®o
AUB=§2,4,6810 12}, AnB=1{6,8}
9300080 : 13
A={a e i 0,u} B={a i, u} opamicu anwocd AU B=A o) soslolons.
al®ln0no
AuB={aeioui=A anuldlseso
ROV, B C A apoond A B =A apxlolen)o

2302008 : 14

X = {oooad, 0@, @panid} o) 86) oW gaooasl slalenas XI-oo
gomileel  agleaes wemaosm. Y = {0lm, 8o0ll3, @reuwasm aganlaid
TMdud amseminud slelod aas Xl-oo goqmileael wemasam. X Y dearejalls]
B

X UY aym 0amaom (ol 0)alom]eael9ond.
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al@1nN20a
X UY = {0oam, 0o, apsenid, 3oald, aneuoodad

XOY aan@) XI-00 oaulad «10leoym, adanud an)Sesnioud s1Bleelr Ganoss]
STlalgen arnar EsMElENGR0 988 &)Sle:8)Hs MsMEd6M),

D300EMo : 15

930a006Mo 14 eel wemanud X, Y oparilal aldlvemlass. X MY @ensiails]
EE

al@nN200

ParElelo HalONRWIBE @RoWoe ®IDY BOUMEET. GRONDEISNE
XnY={wo)

B3IAN0EMo : 16

A=1{1,2,3,4,5,6,7.8,9, 10}, B={2,3,5,7} apwocd A B ssre)ailslona.
A B = B anesmm} amslwlons.

al®lan0d0
A~B={23,5,7}1=B
mailss B C A egem. B C A epwood A~ B= B epwldleno.

() AB=BuUA
AmB =BnA, o mlone (Commutative law)
(m (AuB)YuC=AU(Bu()
(ANB)YC=An (B (), queswozm dmlone (Associative law)

(i) Avd=A

A d=¢ (Identity law, Law of ¢)
(v) AuA=A

AMmA =A (Idempotent law)
v) UuA=U

UmA =A (Law of \)

(vi) An(Bw(C) =(AnB)w (A ) aloesm wlone (Distributive
property)

AUBNC) =(AUuB N (AUCQ)
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269a00smomla, A (BuwC) =(AmB)uw (A C) agm (18016 e 2 il
DalcwIwla] eomaluleno.

o

Q) (BUC) (i)  AN(BUC)
aili®a 1.5 ailimoe 1.6

(ili) (ANB) alli@o 1.7

U U

CAN %

(Iv)  (ANC) (v} (AnB) U (ANC)
allimo L8 afljms 1.9

P=dx:x=3m meZ}

Q={x:x=4m m e L} afamT osre) wemsasud
alglwemilems., P lael aronstBagiioo 3 &g
memlmemsio Q alloel apovemasee 4 &g
mElensaBg@0emMeeto? 4 Hag We;EmRSLEIOTm .
3 90f OEMIMEBUE aZHTOBNWIM?

D) SHeMRailSlemamaln 3 aad wpmlossslod | A-B
wlan e’ P oloed mlan 4 &g memlmems im0 1.10
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800)880UOV BYIN0EEHTE] o). @R P ©lod almmye Q aillsel @row
@BBe8 a¥lancansiElainie. MmaBem &M wemaom P an@miomie Q agam
a10wW}am). @leom P - Q agamy au)ailajleeo.

P-Q={x:xcP opxre¢Q ayo}
D300 : 17

A=1{1.23,45,6},B=1{24,6,8} agarilal apocd A—-B @0 B-A o &mee)
allSloa)d,

al®ln0no

A-B={1,3,5}, B-A={8}

(A-B#B - A oo (ale®ido (0RLIE9))
230a008Mo : 18

A=la,. e, i.o,u}.B={a, i.k 1} aqgarla epood A—B wio B-A @o &emeeo
B
nl@land0a
A-B={e 0}
B-A={k}
A - B wleel arowsmBud of)9)mmand A wlad mim’ B wlenss anonsmnes &yl
ARSFIWEMEL, MmO A Olad mlanie A wlene B ®ileno ealomianss

e a¢laoensmoe, @REBHMNOVHIG8 A — B ofleal anonsBs)9S af)sMo
A 0os ofsmadlad wlmd A~ B @95 af)sio £,02]00d)0EEl0,

(A - B) = a(A) — #(A ~ B)
b 0,300l 1 |

A-B,An B, B - A agyanlal ailwjem @smsBaow]olen]o.
U B-A

(ANB)
alljmo 1.11
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. anes ao:05000le9)an 630600 GEOS] WEMEBRNSW]o CWINO M)l

Slos)d.
(1) X={1.3,5; Y=1{1.2,3}
() A= |a e i o u B={a b ¢}
() A={x:x 380 VMO &0} ofsNG TVoaILWIs}
B={x:x 603 £00100 afsnmd Tuosy@osm}
(v) A={x: x 80) a)nad qvoaly, | <x <6 }
B = {x:x &0} afemn@d quoaly, 6 <x < 10}
(v) A={1.2.3;.B=¢
2. A={a b}, B= {a b c}. Aagm wemo B w)es oalnemaogemo? AU B
OISR S

3. A c B ameyan allwoe osne) wemsmgosm A @lo B @o apwlad AU B
af)ns?

4 A=1{1.2,3,4},B={3.4.5,6},C=1{5,6,7.8}.D={7,8.9, 10} epwond
2NAUNS OHIS;OMID]ENMNAU HarE)ailslen)d.
() AuUB (i) AucC (i) BuC (v)yBu D
(v) AvBuC (v) AvBuwWD (vi) BuCuD

3. @alonjo maud 1 arl 80GE0 GROSI WEMEBSINSWIo Tuotitlo dhelE)allS]
DB,

6. A={3.57,9 113 B=47.9. 1113}, C={11.13,15}. D= {15, 17} @0
AlAUDS HISIOUHGlH)IMA @herE)ailSlem) .

i) AnB (i) B~C (i) A~C~D
(v) AmC v) BAD (vi) An(Bu(Q)
(vii) A~D (vii) An(BuwuD) (ix) (AnB)~(Buwu(C)

x) (AuDyn(Buw(O)

7. A={xx 80) afjgma@dauonlyt, B = {x:x &) DOg ofsadavonly}
C={x:x a0y 8Q ofemn@davonly}, D= {x ¥, a0) GPEORITVoRIY} @RWOI
AlAUDS HISIOUHGlH)IMA @herE)ailSlem) .

(i) AnB i) AnC (i) AnD
(iv)y BnC (v) BnD (viy CD
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8. anaws oamldlesym wemsEBglad agamepacsm allw)em wemaEBgow]
QAU GEROSIH:UT

(1) {1, 2,3,4}, {x:x 80) aem@daoonly, 4 <x <6 }

@ {aeioul{cdef}

(i) {x:x B0} Mo5andanavosly}. {X X 80} B3QTvoey}
9. A=1{3,6.9,12,1518,21},B={4.8,12,16,20}

C=1{2,4.6,810,12, 14,16 },D={5, 10,15.20 } agavlal @pwoa3

2NAUNS OHIS;OMID]ENMNAU HarE)ailslen)d.

i) A-B (i) A-C i) A-D (iv) B-A
) C—A (vi) DA (vii)y B-C (vit) B-D
ix) C-B (x) D-B (xi) C-D (xi)y D-C

10, X=fa. b, o d), Y={/b d g} eyuwond
MHX-Y (y-X () XY  apamial eere)ailslona.

11. R soall@auealie:s)ns onsmaljo Q @lamsa:ruosl |&:8)6S Memaljo @Rywond
R - Q opooi?

12, anaws modslololesam miooamaud wolewa, amEQI af)am of)¥)
@)dh, HOVEMo QULSMBOSN ),

) {2.3,4,5),{3.6) sl cilwemnsmsEBa6eM.

@ {aeioullabcd] spmma aloecnsmsaBassm.
(i) {2,6, 10,14}, {3.7, 11, 15} apanlal ail@)ecnsmssBassm.
(iv) {2.6,10}. {3.7, 11} sl ailwiemwsmseBssm.

1.10 al3@&N6Me (Complement of a set)

53 myo 20 myo WSUIERSH fEMOBIVoaL®HUB aIBlWaMland:. @M OMONIHE
EREOB LTV A af)aM WEM20ASMATITE09S. BORLMaLULES B agyamio
af)S}H900,

A={7.11,13,17,19},B={6,8,9,10,12, 14, 15, 16, 18}

A, B o7 0emMeEBS1OS (alEMIGOMOQImMITM? a0l 0aelo 3 Mo 20 Mo aswi
EIBS TUORILGHBINS WEMBTN OENR] WISINEBRIGNAD]. ERUT]NEI EROWEEBHD
Ga13OOMY®IWI0d @YBYe TV)ailajlal wemo LIElHnAM}.

5 myo 20 Mo wswlenas qmonlidans wemaom U agsansiomond
U=46,7,8,9.10, 11, 12,13, 14,15, 16, 17, 18, 19}

AuB=U

0ailes B af)am weme@m A @S alidd:emo af)M alo@ymm). (@lolaje o)
VoRlmoen?)
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A UBS aOBHWEMHOD A’ af)an ailao 9al [y
¢woula] a0yailajlendo.

A'"=B
ansmBamaweIod A" = {x:x e U x & A} apan
af) S} DDNATHROEM).
DOQIB) OO0

A"=U-A allimo L.12
230a008mo : 20
U=1{1,2.3,4,5,6,7,8,9,10},A={1,3.5,7.9} anwood A" asn=2)allslen)o.
al®lan0d0

A afm sl aronadaoom U ailoel apomneamud 2, 4, 6, 8, 10 aparilay
osm,

LA =12.4,6.8.10%
930006 ; 21
U=41.2,3.4,5 6}, A={2.3), B={3,4. 5} emwom A", B, A’ n B, AU B,
af)amlal @eneyailsloma., msdm’ (A B) = A" B’ agym) omgllon)s.

al@lanano
A'=1{1,456}, B={126} AAnB'={1,6}

AUB ={2.3.4,5},(AUB) ={1.6}

(AUB)Y = A NP

palooe A, B a1 o) 0] 0emeBWlaenio M (alGDyHO), GROODO
(AUB )= A" B @ wol@oasman) &Moo, @R Galdsel
(A B )= A" UB apamomo af® 0aE wemo A, B dea)e welwoam. sm
LICO @@ 6 ¢mdwss mlmao (De Morgan's law) agan Galclod erdlosa]
SN .

A"~ B

(AuB )

(AnB)Y = A"UB

Ml A’ 80) WEMAOHLSO AN al)ed®Nemo oFOVIGI6N0 af)aNIGEID
ailafy emooe), A" w A=U aremegn @reapud (A') = A osamuosler?

apmo® (A') = A
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AL A’ opanla oeslen8s Tuowdo DENEDG)GAD?

A A" =1} anuilcleno

a)RSHWEMATIG allel (A IGH) S ® 03

(i) (A=A

i) A"UA =U

@ ¢'=U

(iv) U'=¢

(v) A"mA={)

(i) (AUBY =A' A B’

} (3 emodwen MWEEBRUI)
(A~ BY =A"UB

L U={1,2.3456789},A={1234,B={2 40628}

C=1{3.4.5,.6} capwond
(A ) B (i) (Aw C) (iv) (Aw BY (v) (AT (v1) (B- C) agamlal oere=)
allSlon)d.

2. U={abcdef g h oopwiod 23085 OO3HIT0lenaN WeMeaBS0S
Al]OGHWEMSEBUS HarB)ailslon)d.
()A=1{a b, c} () B=1{d ¢ f g
(i) C = {a. c. e, g} v D={f g h a}

3. apep@davoalduemao Tuactewsmacd] «elwemla] anaws oanlo)
BNAN WEMEBBRS al)DHWIEINEBUS HeN2)ailSlon)d.

(i) {x:x, B0} LOY cpEMETURIL}

(i) {x:x 80} 8Q agspEMaL}

(m) {x:x, 3 o3 80y @pUlTURILY OIEMIMBIs}

(v) {x:x s0) GREOBITUoRIL}

(v) {x:x 3 om@0ene)o 5 9@0eme)o MlG@ato anTIBN0ARID B0) afsINGS
TUOBLIY §

(vi) {x:x 80) andemaiduo}

(vi) {x:x &n) andemeeimo}

(vl { x:x+5=8)

(ix) {x:2x+3=9}

x) {x:x27)

(xi) {x:xeNaysoem2x+1>10}
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4.

U=1{1,2.3.4.5.6,7.8,9),A=1{2.4.6,8.B={2,3,5.7) anpoocd

MAUBY =A"~B (1) (A~ BY =A"U B’ afanila woalwossma’ amsl
Wl dh,

anaes HMIGleNan wemeas qv)ailajleanMM@lal GRMEWORLBIW
HAUB N DHEBUE AURHN) b,

(1) (A v BY (i) A" B’ () (AnB) (@A OB

U, a0y osiominel 3910108 (@656NBBR)esWo Wamallo, A 80) GHhdam
geai@leno 607 RO (MIEHIMEBRIHS eMls GRHEOBS A’ af)¥)
ON .

ANQDS BGHISIOMIGIENMM LalMeUMGUE Bl allwo ail5)8a10w
2000 aldlajlen)d.

i) AUAN=. (i) ¢ ~A=. .
(i) AnA=.. . (iv) U ~A=...

QTB) WEIME@BMNS GWOWo GOFMINMAD] NITWea|S

(A w B) = n(A) + n(B) - (A m B) anxlolen)e |y
af)am} Moo amqilenssl. maies A, B aganl
e et C af)eamon) wemo &d)sloeens

@mleeln? Q

(A B W () o6m=)allSlen)mor agsEBemos
Wlelee)e? HUM2lMOINT TVA0dWGOMORS

(ANB)

(wedla]) EMOeND0. alljmo 113

a(A W B w C) sosmmm@lmox] #(A) @yo #(B) @yo A(C) o angleood A(AB),
aA M C), (B m C) apmlaw® ared apapomled olan aslancessmEloi)o.
AlGAH D6EBOM BYI0I0HN)ETLUIUE 506U (ANBMC) agam 2owoe o@ilod
mlan aglonensa|siamsns. A oo)e B one C @) 8aje 3 @akm adlwanles
fajsi@@io AmB, AnC, BnC maiss aajo 3 @0l a¥10006080|S)emlo ealdo)l
syenzoaie. @R®OL® (AnBNC) mailad (wsmyso oflane)e alolwemleneg [¢sere
QDo af)ah} TV0Go.

A(ALUBLC) = #(A) + #(B) + #(C) — r{(AB) — n(BC) — n(AC) + n(A~B~C)
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030a008Mo : 22

XUY 0led 50 arowemsio X o3 28 @rowessglo Y ©3 32 @nownsiBs)o 06e.
af)@0d XY @8 ag)ld GRowsIBE)eN=?

nl@land0a
A(XuwuY)= 30,
n(X)=28, n{Y)=32,
a(XwY)= a(X)+n(Y)-n(XnY)
(X Y)= n(X)+n(Y)-n(XuwyY)
= 28+32-50=10

230a006Mo : 23

30) Mamslad 20 @pwoals:d weamlmo @ReLIKICE BDGI®:ONS (Mo alSlajles
anaipoilgiens, wadled 12 Gald wemlmoe alolajlemany. 4 Gald wemlmano
B8O WONI MO0 al0laflemany. af® BRWIlE BDGIHURITEM aldla]l
AMIMAUDOV] Dens?

al@1.0200

wamlae alolafleman @pWidal;e)es weme M 20 8DEIG:wIalo aldla]l
BNAN BRWIIaId01eS WeMo P wlo @ywond
n{MUP) =20, n(M)= 12, n (M~P)=4
A(MUP) = (M) + a(P) — n(M~P)
20=12+n(P)-4
n(P)=12
12 @rwioalad 8Doe:000a0(®e alolaflesyan).
D3IANOEMo : 24
35 ailgyodoile:s)ss 60) @oMlad 24 Gald (&loeg HSleeomd Daisea]s3m
aInye 16 Gald an}SEemINud &31eedd DaHSHN|SITNAIB@EM. OG0 H,5lW0
aROMBIIEN0 G0 Bl WAISHASIANY. afi® HIGlhBaM 06ME) &hglio DS
DqSIANGI?
al®landdo
(1007 hFlonoTladisea ]S $5le3105 6Mo X af)aM]o aNSGENINUE hSleed
MeiSOASIMAIDDS NeMo Y af)aNYo O,
aX)=24 nY)=16, (X Y)=35
n{XY)=7?
AXuY)=nX)+aX)-n XnY)
33=24+16-n(XY)
alX mY)=3



28 wnemans
3 ®)5ledd o) @@l;a)e MaiSaa|SIaNAIEdE.

D30a006Mo : 25

30) wamslael 400 o)gleglad msowlo 8oy quvdeadlad 100 6aud erailud
RLT0 M)Slesmamaoonsmmmyo 130 ¢ald s00sml 21HmS &)Slen)mMaInesmamo
75 Gald 0l deNR)o @hSlenaNOIn0eT. @gajlud RLGTVO B206AT RYIEATVO &S]
HPOAMAUNDS af)sNo heNE)alilslan) s,

al@nN200
U epoo epglemas wemage A @paefled R0 £)Slee)amalol@s wemoljo
B aoosmi 245 aslemyamaioms wemalo @esmanlolsses.

n(U)y=400,7(A)=100,#(B)=150,n (A~B)=75
n(AUB) =nr(A)+#n(B)-nrn(A~B)
=100+ 15075
=175
aRaflud 2T eyslessomad A, #00emi RHIC >)slescomaid B aganlol
@R Wolen)o.
DENBJo SIBHOOMAIDINS afielNo 1 (A’ M B’)

A"~ BY=n{AuBY
=n(Uy-n(Aw B)
=400- 175
=225

230a006Mo : 26

B0) (16O Old GooMss 200 6adlad 120 ealdss C, apan aoyanio 50
galdosr C_ af)an moymie Modasl. 30 caidses C, C, a)anl oerme ao)am)ssio
M3l aAAS «lOWIMAUWOS af)SINC EMENIDE .

i) C apam 20)m gacowlenmmane, C, 2e160odleniomaln)e

(i) C,2arcwonlsnymalele, € 9a1c0oulondomainio

(m) C, evoecizled C, palcwowlemanald

al®ln0no

M ERONIBSAUOS WMo U agieamsiamond 7 (U) = 200
n{(C)=120,n(C)=350,n(C, ~C,) =30



(i)

(1)

(iii)

themandh 29

C, 9a16w@0ulaman, af)anaod C, 9a1cwoull
HHOOMAUDIDS  af)elPo d

U
C, ¢
n(C,—C)=n(C)-n(C,C) e
=120 -30=90

C, 2016000180 af)anod C, 941600 C,nC,
DHHOOMAUOIS  af)sTo allimo 114
n(C,-C)=n(C)-n(CnC,)
=50-30=20

C, mooeimzled C, 9alewouilanmalo s afsmo
n{CuC)=n(C)+n(C)-n(CC)
=120+ 50 -30= 140

r(X)=17.n(Y)=23 n(XUY)=38 anw osme) wsmsszgoem X, Y
agyamlal 7 (X NY) @ernz)ailsless.

X @3 § anonsmglo Y wlad 15 anovsssgimosmsso). X U Y @ 18 apon
e of)@mlod X MY 0lad o)l @nonemud oemaowlclenio?

400 @Ryudenoelad 250 6al1d aolmEloyo 200 @aid mo@laifjo TVoaVDBlan AT
aIooem. adlElole mo@latie MomOElo}MAIEIX] afl @ EaI0)eE?

wamo S @3 21 BrowsmBa)e wamo T o3 32 @rowemsg)o aaeE. S T wlod
11 erowsmBmmaeslcd S T ©lod af)® GRoWEBUS DEIMRO®)?

wemo X @3 40 anowemsio X Y lad 60 aronamBsio nemo X MY wil@d
10 @rowamBs)mEE. af)ibl@d smo Y WI@d af)led @ronsmBs)aow]clenio?

70 galoyes 830) Motelt@d 37 Galded @0qfl @)Slenomosmlatise, 52
Gald 2l H)SlEN0MIaHSHR SN afENnIdie W, Hdall DGIGEIH®
Wleno SAMMBIE)o $)Slendad DaHSHA SN0, af@lod H»hoallelo
210WW}o SlanoMIlatiSanlSIINAIDINS af)sNo GEMBHBE b,

65 o388 80) TvoralomIod 40 Galdnos (@leed @Sleeomlatisaoam.
10 sa1dss (@leogle asalavie &@lendad matismosm). (i) esanlod aooo
5 Fl00MIatiSe [SIAN0IO®S af)ifo OaBlailsloaia. (i) asanlm) agleno
MlediSH|S)NAUDSS af)siPo HerB)ailslon)d:.
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8. &0y rualolwlold 50 eald lwosmi muomuoolemmaioie 20 cald mialoailai
MOomMaBlEMMuG)Eosm. 10 Gald ©8M=) 2oaH®lo MHOMIIGIHNIAN UGIST.
af)@Bald HIOTHO B0) ROaHOVEILN0 MHoMIIGIHNMN UGENET

DANOEMo : 27

'CATARACT' ayam anseso TRACT' ayan an@smo of)9)momoniuninon @ne
PEBBIOS NEMo MBI NEMEBBOHEMAD BN 1056) 6,

al®ln0no

CATARACT afm aneslee] cneHosmBs)ns wsmo
X={C,A TR}

TRACT agyan aoosleel GramoeBEIns Wsmo
Y={T.R, A, C}

XY oy memsmsgled 6o anotstned anoilmom X =Y amerd,

DIIOOANS 28
{-1,0,1} apon WEMABING af)2I0 DalWEMEBBI0 af) L) h,
al®lan0d0
G, (=13 403, {13, (=1, 03, {=1, 1}, {0, 1} {-1,0, 1}
D3O0EMo : 29
AU B=AnB anwosd A=B anesmm’ amsloloso,
al®lan0d0
acA>D>acsAUB
= ae AnB (AU B=A n B anwom)ee:0sn:E)
DacA acB
—>achB
ACB
heB =hecAUB
=>beAnB (AUB=A~B)
= hec A

Mmool BC A
AcC B, BCAmowymoasmanslod A=B epwlolessme.

2302008 ¢ 30
A, B aganlar o=y wemesBgoxood P(A m B) = P(A) n P(B) agan) eoalw
B
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al@1nN20a
P(AB) ©lod wamoe X aasmranldlasns.
XeP(AnB) = Xc AmnB
= Xc A XcB
= X eP(A), X eP(B)—= X e P(A) ~ P(B)
PIARB)CP(A)~ P(B)——-—m—m(1)
YeP(A)P(B) afamy &oymes
YeP{(A)~P(B) = Y <=PA),Y e PB)
= YCA YCB
=>YCcANnB
= Y £ P(A~ B)
oo, P(A) ~ P(B) c P(A~B) -—---—-—- (2)

(1), 2) agpanlaaled mlanye P(AB) = P(A) n P(B) agyam) eiclesyan).

2392008mo : 31

0] AUBIDIERY WEUaHsIaVocelo 1000 paledemOengInd msomlw mudewlod
720 @a1des 2odalimo A @aisaoesmanie 430 caldses oodaimoe B anatiseo
®6manjo aMQlenenmd @lenm). 5 DO3aIINEBR)0 DaiSHn|SIaNAIEW]
2)B)TBBEIVOY of) (DEGal0)6NRO®)0?

al®landdo

@YD DolERIGOIGIHNS (Tudenl MSOMOd GloPSTMSBNaR]5UA) weMo
U agomms;omond

a(ly = 1000, n(A) =720, #(B) =450
alA) + a(B) - W(AB) = n(Aw B) <1000
720 + 450 — n (A~B) £ 1000
# (AnB) = 170
D6NE) DETAIMEBBH0 DAASHASITNAE 2 ROBFIWB) 170 Gald)ENEID0.

0302008Mo ¢ 32

300 @0d osamaled msomle qudeaolod mlamio 400 gaded A agan »od
psgamao 200 6adoes B apan soo0oemygsemanie am qyl o el
30 gaides) @oMR) H00)®B TUIMACWIEE. T Ailuoe WEIWIEEMI? ag)im)
RIS T
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nl@land0a
BRYOD: *HO8 Dsacaes wemo U erywond #(U) = 500, a(A) = 400, a(B) = 200,
n(A~B) = 50
#(AUB) = n(A) + n(B) - n{A~B)
= 400+ 200-30
= 350
A(U) = 500 epoolmoed #(A v B) aemooid] 300 e oildlesamno.

BRONG®HOME OMIoleman allos AUTMSEmINilo)ELE.

930a00aMo : 33

80) 60ealeel 38 alziodnrls:slad 38 Galdes amsesniosgimio 15 Galdos
IO Gendglmio 20 Galdas (1oeglad afanleEmem aoabeya:ud allmosmo
Dol IGIeNE, 230N} WOATIENS OB HIGKPAIOOS ofsiNo 3 @B, af)L®)
GalBHN0sT Mo 2 MEBRSIa HaGd &slgllg)ssos?

al®ln0no

F, B, C agyilal @ooistio an)Seenoud, snioadeng ¢snioud, @leeg afyanlainlad
OBOLENGUD ElSla]aImes WMo AR

n(F) =38, n(B)= 13, n(C)=20
MFUBUC) =38, mwF~B~C)=3
AFUBUC) = m(F) + #(B) + n(C) — n(F—B) — m(FC) — n(BC) + s(F~BC)
ailelaud meis] el sl 2jood
mF~B) + n(F~C) + n(B~C) = 18

o allmewled d mymy omamlene enabad eidlajameWlo @, b, ¢ agalal
aReM®F1ene 2 MO Hnowad eIElojaloo TVyaila leman «fanei alem
226MEE. HAKd 2lMONHG TVaOWEOMINS allasilajond

at+d+hb+d+e+d = 18

U
ag+hb+c+3d = 18 .
at+bh+c+9 = 18
a+h+ec = 9

afeO@lelo EaEIDOMI0E 2@ HRWLOS eld]
2]JOIDYDS af)dfo = 9
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2130195 ®aVIBlENMN MBI aRH@LNe OEANEBBIHS DalBEMEEBSBI
SIMBDAUD af)®}ON).

A={x:xecR ¥*-8x+12=0} B=1{24106)
C=1{2.4.6,8,...} D={6}
2130195 OGN (AUNICOAUNGSIGS OlEWE), HMEYD o)aN H6IR)
allslemy s, wolwowal amalwlen)dk. HmQPINMERICS B0} DEDA0
PEMODIENAS QILBTIROBN B>

(1) ¥ AAcB apwoodx c B

(i) A B BeC, apoond AcC

(m) AcCB BcC emooad AcCC

(iv) AgB Bz (C, apwoad Az C

(v) xcA Az B eapwond x € B

(vi) ACB.x¢B, eaygowondx € A
A B, Caganla, AUB=AU C AnNB=ANC agan] quacins6Bud aoeil
SHIM WA WeMsERBREMEINd B = C agyam) eovalolan)e.
ANAHS aldW)IN MOEN alMSHOAUMSUS TUROMTIINSTNAN) HMSW@en .

MACBMA-B=¢ (WAUB=B (ivA~B=A
AcC B anwond C- B < C-A eagasman) soglolema. (C ago)y memal
DOHD0)
P(A) =P(B) eapwood A=B agan) soslwlen).
A, B aqganlar ageooalene osne) wsmsmsaowond P(A) w P(B) = P(AUB)
MOOIWI)BRT HIEMO af)FITb.
A, B appam? wemesBudas
A=(An B) W(A-B), Au(B-A)= (AU B) a1 (UG08 amS]
ooy,
WEMEMBNANS (aIBGDYHMHUD DaleWoUila] oM W]B9)0:.
MWAU( A ~B)=A () An(AUB)=A,
A B=AnC anooeesans B =C agasmaamilel omglolon)s.
A, B apmmilal oarey wemsmBassmanlolesss. X af)im wemomla
AnNX=BnX=¢, AuX=BuX apanlu epxocd A=DB agan} ama]
wlems. (eoglolemamailal, A=A ~(Aw X), B=Bn (Bu X), cilovesm
Wloze aablol 9alEwONR|SOM0)
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12.

14,

._.
Lh

16.

e apa

A n B, BnC AnC agavlal wymywsmsssgeloomoyo, AnBAC wymym
FMEDH:INNMD0 @R M wamesrud A, B, C agyoyono.

80y miangleel 600 gadlad msawile qudeled 150 gald 2100 Das
DSIMAIDINEMANIe 225 Gald S0afl DAHSHQSITNAIVINEMANe BMTY]
ese0d elenm). 100 ¢ald 2100 »Hoajldlo MAISHSIMNIGIWENS,
I8 AI0WEVO B2 {lEWO WNISHASCTNAUDINS of)sINODLG?

B0) Monelo & GleSled 100 Gaidss adksl @ndlwoo, 30 Galdes Moylado
25 Galdesl 06TR) BOAMMlo @RI, BOGR0 &5l &0) BIAMOWBIE)
@ERGIYOANIMAUO0SD, of)iHlCd @R TV EIOMIGE @O afl@ HGldsens?

60 anudoenodlad msomly any Mdeoled 25 Gald H of)am alithe clow]
BIMAIDo 20 Gald T af)an al(®o AUWlammmaldlo 26 Gald I afam alio
anglemmanaosm. 9 gald H, | cinglesmo, 11 ¢ad H, T @jo cloglesio
§ aud T. 1 w0 a@ls9o 3 Gald MmAD ali@®alo AUCWIEN0. of) 813

L 80) all®eamlelo AWlemamavs afsmeaim?
fi. &0 al@o @O ARVIAMNINAUMAS AfENSDI®?

230} ndouolod 21 sudss A am omdaimmane, 26 c¢aldes B w)o
29 Ga1dos C mjo @matiso ag)anie amqlenssomowl. 14 caides A @jo
B @)oo snatisaoam. 12 galides C @io A ©)o oatisaoem. 14 ¢aides B w)o
C w)o maisaoem. 8 Gal@ast M 903alMeEBRSlo B0JCAINE! EDaHSHI6T).
ap@Iod 90daime C 20(@o MaiSHa|S)INAIO)RS af)iRo HEE)ailsSlen)d.

Mo{Nallo

WEMEBUS DUINQ|SIAD ailel GRYURERSRI0 (HIWGdH0 @D GRWLVODIG3
2l00RGWIENIM]. ERAIVINS 21}0)HN0 2 JANS Galdasan).

*

*

ansmmoR] Fdalsilajlg)ss 6o} 3)So TLoRlidhOBE00 ailamsmesemw)
ez aldlwemilanoo.

@ROMEMUB BN WLIAD NEMET OIMLOEMo af)aD alOWIAN}.
60 VWEMABIHE! @ROWBAG SOV ofSTlOMGHR|SIOMOMD &
WIHRHIE @Y DEMOTD lBIBIDNENo o) 10T,

GRONEIBHIAS af)sMo afsIlOMNIgaa]S)OmOW H¥lWlecimlod an
NEMOOD ERMABINEMo af)TD}o alOW0o.

meng) wemeBud A ileo B wileno 60 @noselgowond @n ermnseBud
eI wamsmud arywlolon)o.
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¢ Aaf)an wemo B 01HS 9alnemmodsmaadslod ss0masled A 80y vo)my
NEMaoXvlonsmo  @Ra LI G8 A wlael afeld @rovaBslo B wilad
2Nz Blaasmo. SEAUSHU R 608 9alnsmaowilolesio.

® A omm 0sMOWING afLId DolNMEIHIHSWIo NEMHTM Dal
WEMEBBIOS NEMo af)aM alOWIMM). A QOS Bal®em wema@m P(A)
oMy auyaila flenyam,

¢ A, B o] 0smamleel of)eld @howmas@lo Gal@on) ofe@an
MmO A oo B afami 10000,

¢ A, B a1 0smOmleel 5aldmaio GhoEBes Gal@@iy af)e1man
wemaHE® A aqvotzoe B oy} alowooe.

¢ A, B a1 oemomleel A @iled mlaneo B wilpel arowemBas swial
B9l VemaEm A AymioTvo B agam alowoo.

¢ maciomnemo U @d mlamio A af)am WeMOmIHEl @ronsmBas a$laindasi
BN VMO A VNS alidSHNEMNo af)Ty alOWWIAD).

¢ agon oaey wemeBUW A, B oo, (AU B) =A'n B (AnB) =A"UB’
apamlol wolwasm.

¢ A B agmml aldlomemezsglod A B = ¢, epwocd
n(A v B)=n(A) +#n(B)
A nB=zd¢ agwoamd # (A B)=n(A)+#r(B)—n(A B)

alRlimeagnlsf

RABB VEMIMUWOTVHEEHMNMOW GRIGE 0@ (1845 - 1918) arem @rw)
Wl EEMAUIALHATING (21WOM VaIREMOIMIANW] BRGIVHASIANG),
WEMAVIBLIIHOTMa [FIONBR GREGOTMING (alenInwssRUd 1874 myo 1897
Mo WSWHH0E o O@®) UM, @ sin X + a_ sin 2x + a, sin 3x + .. oS
@il ololoilenss (lee:0smalmle aRMHEEReBFlIoSS alomom]
WSS BREGa0o WeMaVlELImeTMalgl alolepomlswow®. coalw
MuoALILOMEMAl0 ali@smMavoaliowsmale Medlad SalamoaDSalon)@Mo
TVNaileoad S$lolela apegano 1874-@3 (~1rdlan1e:dla] laleninb Ol
Goamq s oY lolg)eE. @emdomuamssglns allalw (ntoyem@agalq)
1879 my@mad mlouudl nlsnimusmdud @reEane (alaulan]le@la)).
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c&boaﬁcﬂmc@ @B RWsIRCT MaNOW] SUIHENIBIE (IMIIRL WU IS(DE2ET
moloyamy dlajodal) ecwsabaladal (1831 - 1916). afymowd @manwem
@EBOS alolalmWeMaBRZGaoael D alGlwamlaln Em0emand
(1810 - 1893) @RGE.000m B3Qaa|siom]. onsdan, MQOElnal GrAITLOM
GOMINS BHQOD) RABT WADIMUIMIHREMMOWIITN GNISEENT HanHW
wem MlELIIHROD EGITILEEBBIT] GROIMBlajlaf). af)Lld VEMEBG)o
DUBHHHIBBYAN  WEMOMIRNAG BRAVOIDIo af)IMN Tv@Elalo B0) OHOIOIWY
omleelss) nlsmeam 1902-@3 oms1Wlal®) (avley @Roenel Mo
LRMIDEAHMOX D) eed(sBad omed (1872 - 1970) aryerm. o (alms
LAOT ‘OTVEd ailseowoecau’omlmy asimwooyssl. “Naive Sct Theory’
aaD MO WNOONG DEMalgl Galdud BBAB a0OGIEOAT afFIBNANG
"ro)my@oled rudaInmsE’ aamoem. 0TuEd oilGrawoRdMYe af)Im BHOSNo
2oL WeMmalELIMMETl 9RS8. @SGN alel VaTle WITU(CEFD
@OVe WH@lailaomad0je Emoe Mlorlwl QlgeowdRdTueEUd ErmT]
aflap. DOIMOSHWENe ERMMMOa0LI®] opadqy amudeacarn 1903-03
WEMAVIBLOOM NG GRYABY TVIWOlaIBIET B)alo @RAUIGYGIaila). 1925-od
g®Roem ganend omOWand ‘aurle quIolal@0smo’ @RAIMTlajlaf. s
1937-08 ¢a1o0d esndasmum’ &)E0ER)S] G aldleom00 80) TUIolnInd
MOIN0)alo M3, Ies al@laicoemo 1940--a6a1 @Y {alEnIaw
OB 335 NOT W Gramolaflal). O G eMOIT B -
snidasmaas  (VNB) epecimlod avodanod esndesmaas (GB) wem
milenoamo afam @RGlen|SIan).

00 Allata®enud OIITI@BOSOHTMHAD $0MRE WeMAUlALEAHBIsT 1AM )0
NEBIHUITSOANGS DalEROGBHNSIANG. OEMIMHATIOE! alel (a1WOm
@R WWEIBBI0 aNLIEBSl0 NEMAVIALIMOTIHNG GIaHBLINEN DG J0Ud Gl
odlaflenymao).
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MIMUBBRBJo nRHBEBRBJ0
RELATIONS AND FUNCTION

L7
*agomon) 8@l NEUHEMEBIOWFWIo BLNUSLEIDIBHICTD
" [P,
DaidbRarazey) wemlmo - eaudmaeans %

2.1 @260

BREANGUE DleNas alOMinlOeNITWo alfl TUVMBAR
BBEIRN0 2182 H2ICYRONE. 2)hSIERINENTIII
B0 QUMM MeRGIa) B)00U0 TIERIGISNHOEMNS)OD
mawone MEAIENAS NIMDe, B30} TOA2IM)EM6]
Aomeag mIgane alda|aale @Zlenss enirwo
af)MIEBHMHWENS. FRG)CaIIDRIDMDAN, HaldG)OI
Ol 830] waMoMINEl GROWEEBUS MERILIRS sIUTWo,
B0) WEMOTINL BROMEBUIHE DHQIO) VMR
BROWEBSBIPOWIBH IMo O)SEBIWANWED0 alel
Goo¥lo 2GR e IYee (53], allel (a1EMYd: ®O0 FITW 2fl. ey, sesmialon
EBBROEM  afiHR6EBU0. ERSONGUWE ozdlenss saw (1646-1716)
amlaag muosiaaw olltodelimo @ISGIN] QlEM ERWIIWEBGEIR0 QWA
QMG SIeo alOlee)IMEE. ag) alel alliwsEsglene OOIRGg (wswOnAale
WoIBMEE. @ailes ‘wamo’ af)dm @YU EMMIosm “aUMWeEBRSE0’, “afd
36830’ MIGA2lenaMNo)o GRAUWINS (AlERINIVOWI®HUE QlKoBEdENaDMm}o.

2.2. NEMABSIGS SB51-21)d MIsmManele (Cartesian Product of Sets)

ajQHS GaldEMITIENMN all@Mo al@lnermlan)ds,

06re) ealgle:glad, ammoagamalad 1, 3, 3 afamT qveséslad sogooamallmo
af) P DD HSEDTV)HSH )0, VMEIAEGOMMIGS 2, 4 of Vot G508 8060
mMaflo af$IOIm OME GHSEINAVI:B)B)NE. SISO Salglwled Tl so)
SSEINM)0 VETROGOOD alglYled Moo B0 SHSEINTVIo Af)S)O0) 680) GEROS]
TUORJHBIENROSHTNY. af)BHG3 BHDEC GRISIHBOS af)9)MAT S T
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(1,2).(1,4).(3.2),(3.4).(3.2). (5. 4) apamloumoam qowias® 82R0S1:03 agm)
0610, {BANIBBNTM SISV MIHANSHENAN VoY BANOAG) 0 DSNEBIAGD
alglolod WBmMS)}ENIm VoG BENRIDMN0 UM GROSIHU BRI aldl
WeMleNano ).

DD E20BLH0M @RO3alo QIIGITI®RW] MBEBRM alOWdo.
A={1,3,5},B=1{2.4}

A apam memomieel 80) Growo @RELANe B ®ilsel s0) @noto oeneoam)o AUD
O@MOHUIWo aBHMEIN0 TVORLOBRISI®UE aflF}00? WEEBOM of) FIMIWB &Y
Q@AM 012 TUosILOERISIHEESWIe Wam@Tilam A, B afanT wemensias 0351
@ memmanelo (Cartesian product) ofamnosm «l0@AM@). LD VEMHOD
A X B a)am qujailajlesyam).

edoehiot

AxB={(1,2),(1,4),(3,2).(3,4).(5.2), (5.9}

A, B Dl af@ 08 WEMEBSOWOL)0 GRAUDES *Ho@5Taiad »smmanelo
ssmmem MIdaailesoananmos,

A B agavilal eoymiagloom oeme nemesRgomond
AxB={{xy)  x eA,ye B}
A x B wlpel GronsmBes (»aGER0Ska:ud afymosm allsleasmaomo).

o 30 el

SOAMO0 HEMNBNHBIB BYORHVBS (HACRISIH:BIOS af)sNo D:EMBEHOHMNAD
RGP ~l@Mdo MR@HIHEl TVOWLMEGHBINS VEMIMo o) ERWAID T
2182 Oa1FHIGIBIMOSM. MGINOHM HalOMUIW] DEBHM alOWo.

(1} A agyam wemEWIGE p af)siNo @ronemBsle B 0lad ¢ af)smMo @GrowsIBs)a0
WO A X B af)am 0emamlael @nonsiBgas afso g @nldles)o.
a8 IO
n(A) = p, n(B) =¢ anpwocd #(A x B) = p x ¢ @agem.

(i) A, B snou U0)MIBLIOOT) DENE NEMEEBBI0, DAUVIGE FOOEHIENSHTOMT GHM
ammsmale @R A X B @)o armamunsmaowildleno.

() A, B, C spcu sy’ wsmsmsoocd A X Bx C @jo mildaiailesoo.
AxBxC={(a. b cra eA b eB ¢ eC}

DD NEMUMIDEI ERoWBHS (:amWssud (ordered triplets) agamy allslesndo.
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230a008Mo: 1
A=1{123}.B=1{3,4},C={4.5,6} @owond 21005 a:0500]0laa)mal &)
allSlon)d.

i) Ax(BNQO (i) (Ax By (A xQ)
(i) Ax(Bw(Q) (v) (AxB)Yu (A x()
al®lan0d0
) BMQ) = {4}LAXBMN O ={(1,4).(2,4.3.4)
i) (AxB) = {(1.3).(1.4).(2.3).(24). 3,3). 3.4)}

(A x ()

(AxB)n(AxQ)
i) (Bw Q)

Ax(Bw()

$(1.4), (1.5), (1.6), (2.4), (2.5). (2.6}, (3.4). (3.3). (3,6)}
$(1,4).(2,4). 3, 9.
{3.4.5,6},
{(1,3), (L4). (L5), (1,6), (2,3), (2.4). (2,5), (2,0), (3.3),
(3.4, (3.3), (3.6)}.
iv) Ax B, Ax C mal o}@gled @eremoemEeeln. smyaleou]a]

(AXB) (A XxC) = {(13)(1.9.(1.5).(1.6). (2.3}, (2.4), (2.5). (2,6),
(3.3).3.4).(3.3), (3.6)}.

2390 08Mo: 2

P={1,2} amwowd P x P x P @;:eng)ailslas)

al@1nN20a

PxP=1{(1, 1)(1,2),(2,1),(22)

PxPxP={(1.1.1),(1.1.2),(1.2,1).(1.2.2). (2.1.1), (2.1.2), 2.2.1). (2.2.2)}.
D300 I

Ax B ={(p, g)(p. ), (m, g), (m, r)} @aowowd A, B agyam’ memsmBud @enz)alils]
DN,

al@1.0200

A 2@ 80600 (BHREEROSIVIGEIW)o SINOAHTN EDONEBHINS NEMU)0
B eamomaom @mom&mggms U)smmgmoﬁrﬁ.

A= {p, m}.B= {q.r} anpcloleno.
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2.3 &9851a0)0d 0ismManeIQie S0dS1-010 MBI}
R agymo? coslomiosyonsmaowsod R x R sel agmomie Y
2llel GROWEIBU of) F}DNEMISH). 4N
AfMIM]o DRIANMEMEEBUS 2110IBS HHOSIOIBlENIaN].
(1,2),(3.3), (=1,1),(0,0), (-5.3), (/2 .4}, ... 13
v OIEIV0E TUoall@®es CGRISIGHBIER] af)FI®n® 42
al@MO0 HOMIHEl ‘U ald: VoY &3’

af)aMn @ERWLOWOWIENC BHEMEIGYBE MO, P 1 2 3
DEMOM o §} AN ROEOO AVoAILD X € _; _:2 —:1 o X
GRoslo 303511 IR DeINIDel  B0G0 T-1
anilm)aillomeosm availafleeamad. afeslad L,

R X R agym wemo afya@lomaposmy aujailaloiamoi? [

0D NEMOTNG3 o210 TVoAILOIGROSI:BIBE, @G [0ud
R x R apyn@® 0051au1ya8 oeiomilasl ofglo enilm)os
sglo a)ailajlon)an). ER@OIR® @®0d5T:y0d MEIHC v
@D (V) allajlesamn;.

20000) DBI20CENe EDOH]

allymae 2.1

A={-1.-2},B= {1, 2,3} a1 osn=)o ¢0al1w T0oaldeemOminng 9alweamsEBsd
SMGED.
@mImond
AxB={-11,(-12).(-13).(-2 1, (-2.2).(-2,3)
B xA={(1,-1),(1.-2),(2,-1). (2. -2), (3, —1).(3. -2)}
snal smE)o R X R 60§ a1nsmessgoono.

0D oaMe) wemesgleeimye milB)H9es &0d5 TN MelIgmcd @RSWIB6]
sy BMOHBN0.

| A
44 ks B - -
Y e
3 . 3
1
'3 [ 2 o
=y [} 1 2 z 4 :::
X
L g L 1 -1 L ] L] [ ]
-2 L - L ]
- 0 -
-2 -1 ] 1 s
X 3 Hx A
| 4 |

(a) aflimo 2.2 (b)
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AxB, BxA el 0sM=lo ay@yrio wemsmBsssman enailod mlamoe Qlyem
@osrn.
(-1,2), 2, -1) a1 oere aly@yato enili1eeeswost availajleaand). @po)l
mad (-1, 2), (2, 1) apam (HaERISIHEE OREIZAL! af)dT alOWo.
RO A0SO
(c, b} = (p, ¢) amasmeaIcd ¢ = p. b = ¢ Gyemo,
D3O 4
P=la, b c}:Q={r} apwoad Px Q.,Q xP agpan] wemeBud oear)ailslond.
P x Q, Q x P snat m)BIi@OGEMO? af)Tm)6)h0sNE?
al@1.0200

PxQ= {a.n, (.0, (c. )}

QxP= {(r.a).( b).(r.c)
Mdcakn (o100, (@, 1), (F, @) oo (06205103 oRelyeel. aRmImoad
PxQ,QxP agorilcy ONTVI=TR
2300 08Mao: 5

(x+1.yv-2)y=(3, 1} @pwo@d x, ¥ af)anlau derz}ailslans.

al@1.0200
(x+1,v-2)=0, 1) epucinond
x+1=3
y—2=1
alad wlanyo
x=2,y=3

239a008Ma: 6
A =10, 2] anoocd

1} A X A afan wemoamleel enil3)eeuwd 2uleq]sian 8owo @085Tauyad mel
08 FRSWORHQ|SIO)D.

i) Ax R, RxA@a 068511300 @eiomlod Grswognag|siomyd.
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[ PO B I AY

1)

i) AxR={(x,v):xcA yeR) t

=

A=10,2] oy} alyRy@MIM0 OENElM)o DS
Wlensg afeld  Moslld&B)ESWo
(0, 2 a1 9UWBN|PS) WEMADEMELID. BROD

k)] 1
A=4{x0<x<2 xe R}
@olmood A X A= {(x, ¥v): 0 <x=<2,

- a

o 1 2

el |

0<y<2, x.yeR}
M enilkBeaeselde HO@5Ty0d oelomslod allimo 2.3
BRSWOBH SO BNMOSH00.

Moo 328 EBleeaN BoUo A X A 9© qu)ailajlesyam,

(., 3):0=x=2 0=y=<2 x € R, ¥ € R} agyam wamsom aoyailaflonomd
0<x <202y <2 apan input command madesloss o,

2

YD enlB1E90SBL100 &H0D5Ta1 03 eIl ans L4
WOBHS) W1 Wowd

M0o H&H0S)OWITkeaaD B8omo A x R agym wem
HEMIV)aila fleeymy. omGaIoael R x A afam
nsmalje S0A5THLE MW BRSWISH]S)
@m BNOHN].

allio 2.4

3
55] @RHTOM3 X . J eI Hars)ailslon)d.

A oMy @moneEBs)Bs &n) wemaosm, B = {3 4. 3} arpwomd (A x B) el
BRONEBBSHINS af)sINo HEMBNIBR) .,
G={7.8} .H=1{5. 4,2} eapwond G x H,H x G ol esr=)ailslen).
210195 HHHOSIOMIBlENMM (AINIGOUMEGET BIGOXMMo WOIEWD HOEQO
AaD  alOW)d. HOQUISIAS TN Gloyonil wolwoes] af)F}
)b,

(1) P={m n},Q=1{n m}, eywood Px Q= {(m n.ln mi.
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(i) A.B o wynywemasgecl@lod A X B apmmo (x, ¥), x € A,
¥ € B apan oloillenss saeRosleg1os uesmaowlolen)o.
(i) A=1{1,2} B={3 4}. epwomd Ax (B ¢)=¢.
5. A={-1,1} opwood AXA XA @&dem)d.

6. AxB={(a,x)(a,y).(b,x), b, ¥)} anwocd A, B agyomT wemsmyd @ena)all
Slaeds,

7. A={1,2},B=1{1,2,3,4},C={5,6}.D=1{5,6,7.8} @nwond 1)08S 5H0S)
O Blemanal WAlOEEMD af)T alTIGUROUWlE6E:.

(DAXx (BN C)=(Ax By (AxC(C).
(1) A x C appam@ B x D w)es 80} 9alnsmasem.

8 A={1,2},B={3 4} onwomd A x B apnyona. A X B ogan memomlad
D DalOEMeEBBINE? A X B )65 af)Lido DalemamBBio af) ¥y,

9. n(A)=3 n(B)=2 aga)ym oend wemseBzosm A, B. (x, 1), (1, 2), (z, 1) agyamilcu
A x B wleel aronsmsowood A, B s see)allsles)e.
(X, ¥, z QUOLATD TV L HBOSM )

0. A X A o) 308513 wsMmManelemled 9 @rowmsmgiend. (-1,0), (0,1)
Ayl ERMIHEl ERONSEBBOWIGE A of)aM WEMo BerR)allSlen)d. A X A
oLl o @oNERUd aRHmEId?

2.4 snimuaEnyd (Relations)

A =1{1,23},B=1{2,3,4.5,6,7} apymT 06mes3U3 aIBln6rmlan)ss,

A X B aym 0smomilend &0} 9alnemo of) i@Ilalanymad emoss,;

R = {(1.2)(1.3). (1.4). (1,3}, (1.6). (1.7), (2,2}, (2.4), (2,6). (3.3). (3.6)} D e
@UileEl BOG00 (HrGRISIYIGEINI0 @RBLEMDH Tuoallo MNEOAGHN Tuoal {0
ooil@d afSOHEBIEe ERIMLGENED?

DAYIHEILI0 BENEOBHAT TUoRILINS “LISHBO6M GRGLHOD Tvosly. R agam
nemaa® e wmonlGIwled MeEBam af)F1moo

R={(xy):x € A,y € B,y 095 80) “£ISa5Hn0sM X}

DM BOQOD) NEMo EMIE)

S={(x»:x €A,y € B, y—2x}

RB0GO0 GROSIW]EN0 EBHBLOO TUORILWQINS DENG) BSOS DENRONAMIT TV
af)aIMmosM Malles @pal MOBIENSBS sNITWoe. DD MEMOOD algld:0n o W1ns
)@ BMo@e). ono A X B 005 80) 9alnsmmosr.



44 wemlapes

EDEEBRMN, @RYBIGAMWIe DMROACCNW]o TUoELYGUE ®AAIENSR oG aUTWAANo
BRMTVOISNAD (HAGERISIHBNS Wwame A X B s aaiwemacwilcleno. @poil
mood A x B wms sawsmeasag A ©lod mian)e B ©leciomas smawssBud
agyam ailglesnyam).

mldalaimo: 2

AB apamlal woymymememBggoom o wsmsBge, R apamoy Ax B oyes &)
2alnemanacwand R em A ©lod mlimio B wleeienss s} snirwo af)am ailg
BRYAD).

M>HBIO3 ald 2] B0 ©E2anEsMOBIREl A ag)am wsmomlodmla B wleeiesn)
88 ANQIO) NUTWo 2NAINS BHGHISIODNGlamnan).

R={{xy): v=3x}

D sIUTWo algladoiolwleelg)mlwond

R={(1.3).(2.6)}

DD IMWAMIVEla] A apan wemamilael 1 60 (idileniloenizadsm B agyam wem
aollael 3 af)am al0Wo. @RONGANeE! 2 B (niolmilosninosm 6.

aldalaima: 3

A apam wememlad mlanie B aym mesmameelsnss so) sninLOmInel @poty
@OW SBCOD (GHACROISIVICEIDI0 BINRIRANO GROWOMINM BRYBLHTV GROY
ooleag (a1olenilosnio (image) afamy ail@lesnan,.

m>alasl pEoa0osmominel A ©lod mlamye B wlselenas af ailel sninwsssed
®)5] o) $IONEMOER). OMO0 af) (@ SNUMLEEBBUT TUoWLEIEY

A @l®el a)210 @RoWEEBUIEN0 (a1 lnilotnIsEBud QarrIG-sMaaanleicen. A wlen
83 ofHOINODS EROWEBUIIGNHICEMI Lnl®lenilosnIz)B8 o), @Y GROWEBBBIAS WM
alam eimwonleng asmuwele (domain) agan ailgleman). m@glael 9350006m
omled R &ad msmwelo {1, 2}, A ©lod olanye B @leeionss «god stirwom]
Gl BEMLEI A VRS alnemanwlslane. A Wlwel GrowsEBFHS (al®lmilo
s11sBRU3 B wilael @rowmaowlelenmaceln. b (nI@lmilotisBales wemamlsm
UITWOH1BIS oo (range) afanasm ailgleeyme). Do B wes aaimemmow]
@lon)o.

M>HBI3 2185] HaIT® 930w00manel R 61ad cowo {3, 6} aysm.

B0} NUTWOMIHA AEMLE BoWo afianlal aeQoey @lowlene mldalailendo.
Mdnlaimo: 4

A agyon wemamilad wlomyo B aym wsmamicelsn)ss so) srtumwmosn? R agysslos,
R oel (®2620sle:8l0e] 8mMoaaam @oonsaBsies nemaam R &nd asmwelo
af)Mlo VENAHOM @ROWEBBINS NEMAA® R 60 vowo af)amio allglasyan).
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B sgam wemeom eninwomeag ruadekmwelo af)moem «10mand). el laad
@EMWEle A @RS Dalvemallo GoWo B @es aaiwsmaowlelen)o.

E@oso'lcei’

0] UMWEOTID algleoelmlwlane @mlsm A B
awmo o1olleno o) L}TODAN G
GeR.  830) wamomIod mlanle AeRO) '"-‘-_"-'-'*_-f-i;;__—_"_—_— -
WM ECLIEN)BB aUTWHTID 21l o] I—
HHOMICOW]GNMM 28Q00) olailwosm)

@y REOADX WMo (arrow diagram)

ailime 2.5
A=§2.4.6), B=1{l, 2 3 4 eopwicd

A ©lod wlan) B wleeienas R «fam 86) sumwomlend @peeob(@o Gmaas).

DD EUMWHOT alSle001NwId of) 9o lwond
R=1{2.4). 4 1), (4, 2), (4, 3)} apan} dl50. 0D IOWOBIHAZ BEMWLIN]O
oo af)FI@IEMOS).
D3Ta0BMo:
A={1,2,3,4,5, 6} A0lad mlan)o A QIGEIEMMOTNOIBS BO) SNUTWo al)AUAS
0SSR DlBH ).
R={(xy:y=x+1I;
1} D MINLOTIHG EBEEIVV(Vo UGB,
1) R afyan sninw@mead semuelo, qvanmembelo, ®otho af)Tilal af)e1myds.
al®lan0d0
)  enowonleng mldalaimam)avdla]
R={(1.2),(2.3),(3.4), (4.5), (5.6)} " —
DN ERYEOOALVWo 2lMOWIOT HE®HOS) ‘
R

o olee)an).

@EMmLEIo ={1,2,3.4,5)}
Doo =1{2,3.4,5, 6}
muaomemuele = {1,2.3.4,5,6)

2392006 §

P apom wemomlad mlan Q apan wem
OOIGEISNBB B30) SIUTWANT al)RIesS
2O O®IS)O0Y 6lHe N o). D
NIMWo  algleoololwlene mlsiawmo
olmllene af) FON. DD UNLGBTT
DEIMWEIN0 BoWAR0 af)FIT)b.
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al@lanano

alslaoa’i@l R =
mlsnarwmnoeloml R =

(9.3).(9,-3).(4,2), (4,-2), (25, 3).(25.-5)}
(x, V) v ones audwaoem x , x € P v e Q}
4.9 25}

-5,-3,-2,2.3.5)

AeMULEID =
@ollo =

. ——

|":ﬂ:3d(ﬂ" |

A agyan wemomlod mlan)e B agan wamomlcelemns @pedh eUMbEBSInSs
agemoene A X B mies 9awemamg)es apspajo onelymoam. a(A) = p,
nB) = ¢ apwomd i (A x B) = pg eanwlclese. analmood A ©lod amlan)o
B 0lceion@s snawaBdes afsmo 27 @gern.

23920 06Mao: 9

A=1{1,2},B={3, 4} apmowond A ®lod wlary B wleeias apl@ snnwsesByd
1=k

nl@land0a

AxB={(L3).(1L4.2.3),2 4}

n(Ax B)=4, Ax B u»s 9alnamesnud ') apem. @apmowoy A olod mimd B
Oleelsd 2 snmwemd pend.

2.5 NIMDERSBI0 oilj BERBI0
e 1 MUoaLINDWEM@NIGE Mo ERMIGEISS) MHTNWIBS &) sNIMWo MI@alail

ajfldleaymo’ emoss).
R={(xy) xe R,ye R, y=2x}

ol RIUoAILOOSMETINEl G} sRITWAo Iy
R x R 90§ gainsmaoend. R x R afan@) 31Y
$03G 108 DEIDTNWIsT AV} ailaloeamn

@, af)nlod R X R 603 9a1nsmao R agam 2
NITWo  afaBIOM@oE  availa flesyamoi?

0D ENUMLOTHE! [ HAGEROSIHUB av)ald: 1

TUoBH A hBOW] AloyM 6B BHUd H0adg]
Ay el onlad Grs @O B e S em]

4
]
|

-1 0 1 2 3y
BMoas0o0.
R af)am snicwasileel af)eld (n6208les10 1
andla3)89800 ERSWIBAQSIOMNWOGE o) v

OMI@E HIEMIANM)] GaldP Bl &0 AU
L 2 2 alljo 2.8
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eigleno. (07 QIOWHS TVANIGL0 af)ITISEMAT A
alOmoo moomlael Ryodlolwle aulResmlmanse ’|v
a)aM @RWIHPDOMIS aloly® aodanleel?) oD
allimeom R apan snimwomlang 2il@oe egan ailgl
B0,

202000) 2o ENoBe,; (aflimo 2.9)

0O commow] eend ©@emld Gromes B30) QL
22am  alll@ood. »335 1y o e omisel
SF@OM0 NIMBIENUT GaIBOMISIMELID D QYOO Y
0)n102]SINBBO).  ERORR@®IEE DOIOE! enila)He a0 2.9

SIS TV)a VoGS WeMo R X R 60§ 50}

Dalnamassm.  EROIN208 GO UTMIEILIWEMONIREL! 630) SRINLEIST. D
sITWaHO GlerwmonTHIW]03 ag)BBeMm ag)$I@do?

X+ 37 = 4 ayD@smEgn o1 QUOMONIBg TuanRdG:je (alCmiceoodneal
wyodlolwlo snlEwemImo af)an ald0o 06N ).

o1 ayemenioel &) mImalend quals Tvoaly@g0em (X, V) af&r]od
¥+ ¥ =4 auolo af)moem aolndcoo. 20]a], D Mo ERMIMICIENT
sl niBienglo MM AROMOMIGE DENEdMdIHD0 Malglo. O8G0} ololwlod
nIOBMO03
¥+ =4 ofam snimbo @RMIMIGIENMM NIlBIEHBIHS DIMEAGN T QULOHO.
BoIMmIn3

R={(x,)):xe R,y e R,x*+y*=4} oapan sumwemiland allimacens aysgleel
AEDo af)aT alOR0,

Q FHlewoHlenwes @ma@ansg oI x° + ¥ = 4 o 8e:05)00008
X'+ =4 apam onomovileg silimoe eiglden)o. x* + 1 < 4 ag)an modalemo
B9). ERONEANE! 2 QNS BHOSHOMIBIBNAT TUTWEEBRNS 21l BB H1eWwo
Zl(enl 2a1CRIWa] AUOAEDIE).

R {(x, y): xeR. yeR, %4—%:]}

= {(x.»):xeR. yeR, y<2x}

= {(x,y):xeR,yeR, 2x +3y26}
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e apa

A={L 2 3, .. 14} A ©lod dlanye GROICRISHONMWIBS 6BO) SNUTWo
2NAUNS OISO Dlanan).

{(x,y): 3x—y=0,x,ye A}

WD AMLONNHG BEMLELI0, TVaOBEMLElD, Do oIV of) P},

Af)STRABITVORDNEMABINE &0} SNINLETIHG WIGAUIIMAIE 2 ROIDS OS]
OO 198N @),

R={(x, )1 y=x+3 x ofano) 4 @@ &)00100 a0} afsm@drvoall; X,y N}
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b =c*+a —2cacos B

¢ =at +b* —2abcos(C

AD” + CD?
AD? + (BC + BDY?
AD* + BD? + BC* + 2BC.BD b-

— AB®+BC? +2BC. BD DB a
@ROITOY B=c+a*—2cecos B all mo 3.49

aflod, AC?

aomslol:
spairun 1 Wlesosmo ABC s0) myymicles:osmaood A Aw
A 0l milanye AD L BC aioae)s. &
I
BD '
AABD «ila, cosB= ?:> BD = ccos B l
I
I
I
b -
AACD I8, cosC= ——= CD =bhoosB d
b B D
afirled, AC? = CD?+ AD? Raintainteinia g Fasmess i
= AD?+ (BC _ BD)Q allma 3.48
= BC®+ (AD? + BD?) - 2BC.BD
= B(C?+ AB? - 2BC. BD
BRIV b =a" +¢" — 2ac cos B
spaaun 2 : AABC 80} sniyand@alea0smmomond A
A a8 wlanye AD L CB clo@s)ss. |
I
BD
AABD il — = cos(180—-B) = —cos B :
I
= BD=-ccos B :c b
I
I
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[Dleooemdlarle o@orcand 1

@raaqun 3 : AABC 80) a5@lea06maowoelnd A

hi=c" + a?

B= g: cosB=10

c b
BRONEHOSNE »° = + a° — 2ac cos B
ONGaloeEl a- = b~ + ¢ — 2bc cos A B
2=a"+b*-2ab cos C B @ C
all™mo 3.50

oy amslwlesonnan;os.

GHHUEMBAUHUS SHHEABOMM@IMOW] HGHOBHTVAD TVIMLAUIGDIEBRB 2 1}QINS
galdomlclenym ololwlene agf)9moo)ens.

b +c¢° —a”

cos A =
2bhc
ke ] ke
¢ +a- —b°
cos B =
2ac
a* +b* —c°
cosC =

2ab

Polygon tool pa1cwswla] (@les0smo ABC afldenilesce. meq|oud Algebra view
3 AABC wes alwaesas migale LA, /B, /C apamlales apy@lenw)as
AUEIBLEE VINO»Go @, D, ¢ apMleEBomDio &H0sTHoo. Angle tool Dalewowila] myan
GAHOEMHB]0 NG, (230 L A= o, ZB=[. /C=").sin («). sin (), sinn (¥) amyan]
input command @03 N3] LY EGe0eMmaes sine Aeleud &osmoe. e Algebra

a ¢
view Number pereoasio (4, &, /). epnml d’ e’ f agyem? input command «sud N@Edes] s

BROUSUTWEARUS MODMAe &algde. Move tool paicwoula] DABC wjes alellalo
@0g] HAVM TV L0 alblal@da]Sto. ¢ “ 2,52+ ¢ 2-2% b * ¢ * cos (o) apam],
input command &3 M. LW allele:ud myeaoasman Algebra view @l

mlamyo @06moo. Move 100l paiewowla] AABC @ies aelaje 293) 6006000 T0)L)
010 aldlalWaa S0,
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239a008Mao: 25

leaoemo ABC @lod »jaes ¢xidomlolenymmal somalolen)s.

-C h—¢ A
tan = cot—
b+ 2
- A ¢ — o B
tan = cot —
c+ d 2
- B a— b C
tan = cot —
2 a+ b
al@landd0
OOTUNS MW DaleWouila];
a b ¢ B -
sin A sinB  sinC (ogamlalennsg)

b—c k(sin B —sin C)
b+e¢ k(sinB +sin C)

os@a,

B+C . B-C

2 cos s1n
~ .. B+C B-C
2 s1in COS
2 2 ['vA+B+C=180
" — —|—‘: -
:col(B;(‘)lan(BZC) — B+C=180-A
B+C A
:( -
{n A] [B—C] =, T4
=Ccot| —— — | tan
2 2 2
tan B
col —
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239a008Mao: 26
@wlemoemo ABC wiled

asm(B-C)+5sin (C-A)+cesin(A-B) =0 agar oozlolen)e.
nl@land0a

asm(B-C)=«[sin B cos C - cos B sin (] (1)
. sin A sin B sin C
o sdan = = = k(say)
a h c

onsday, sin A=ak, sin B= 5k, sin C=ck
sin B, sin C snnuayes ailelsed auvaaiodsyo (1) 03 anyeooailas)d.

asin(B—C):a{bk(w;c‘]_ck(uﬂ

L 2ab \ 2 ac

k k] bl k] bl k] il
=—(a +b" —¢ —¢" —a +h°
7 )
=k(h? —¢7)
s Galonel, b sin (C - A)=£ (¢ — o)
¢sin (A - B)=£k (a0 - 5)
LHS =k(pr-F+-a+a -5
=0=RH.S.

239a008Mao: 27

h ®aNERm8s HOmMenu)8s endaleacsm PQ. A oo enilmyailed ajlan
P o 45° 6oodeonemlod é:oamany. aagoo} enilmyono B wlad mla) P awx 60°
2306108 ©:oemoo. A ©10d mlimyo AB ®lenss B eeionas 300 d @ryerm.

AB @0 AQ alje ooilensnzoseman ¢0sm 30° anwond d = ;7(\6 - l) af)am
oS 1Won) .

al@lanano
ZPAQ = 43° ZBAQ = 30°, Z/PBH = 60° allimvaoilad aila
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LAPQ =45° L BPH =30°, ZAPB =153"° og)(rﬁ @mﬂggsﬂé.

ZPAB =15° = ZABP =130°
AAPQ, agan (@leaoemomlad wlad AP = 42 + 4° =
2h?

= AP =425

A ABP ©llad 99aumdauy@and:lo 9alGmouilos,
Eeolslola ppticN lieri

sinl5°  sinl50°  sinlS5®  sinl50°
B J2hsinl3e

#EDMOOG, d = -
’ sin 30°

—B(x3-1)

239a008Mo: 28
ABC agyan @lesoam @)aiomlenas quneiomlaad AC «pan acivoomlaad
awysnilmiane M o3 80} allases aco qudl®l £a1QaD}. WOHEGeMOMIHTG Qlvo
eaBud AB =9 aauv.al, CA=8 amu.ol, BC=7a94
BRy&;)HO ilass aco B ayam ailmyonasol
15° 6®:0amMsMBRoeMmd:Wlo alQIanIn 03
2ilgen) aoOMIHG HaldANO BHISD).

al®landdo
AB=9=¢ BC=7=a
AC=8=5
AC agan awoomld) awssnilsyono M o3 5= 7=a

MP agan /# 9anaemas allges 0oo qubldleaigyan). 2l®e352 o ad
200 B ©llad 6 = 15° ga06m)snaoae)an).
AABC, oy (@1E:0emOmI@d @:0e0Tuad qudIddio DalErocilafomd

cosC:a_+b__c_:49+64_81:3 ()
2ab 2x T x8 7
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ano)ealoael ABMC @lene 1&:080a qu)@andlo 0alGmouilanan).
BM?=BC- + CM? -2 BC x CM cos C.

mailes, CM= %C A=4. M agpmmoy AC oyes awyenilam)aoan.

@neERem (1) Oalewouila]

BM- = 49+]6—2><?><4><%
=49
BM =17
M @3 ag6s0myas ABMP @ilad alan)o,
tan 6 = m: Ll
BM 7

ﬁ—: tan(13°) =2 _ /3

anonoo, b= 1(2- V3) olod

@wlemoemo ABC wilad a = 18, & =24, ¢ = 30 anwocd 100es 6&:05)00510les)
MU SOETN dh,

I. cosA, cosB, cos C
2. sin A, sin B, sin C
aBe®20) (®ledosmo ABC deso 210105 galdomlclesymo soslolen)s.

{A—B
COS
3 a+b: 2

o

sin —
2

,(A—Bj
1N
a — b L 2

c
cos —
2



128  tReIDlaDs

6.

7.

10.

11.

12,

14.

16.

. B-C b —c A
gin = cos —
2 o 2

afhcosC—ccos B)y=5h -2

A
a(cos C—cos BY=2 (h - ¢) cos®

2

si{(B-C) b —c”
sin(B+C) o

B+
(h+c)cos

dcosA +hcosB+ccosC =2gsinBsin C

cos A . cos B . cosC  a’+bh*+c¢°
¢ h C 2abe

(FP— ) eotA + (2 — ) cotB + (o8 — b cotC =0

5 5 5 5 5
b; L2 z 2 2

b =¢ in2a+ S % ginaB+ TP Gin2c =0
a” b* ¢
muamelon@] 15° o6 26r=osman $30) &)anlad sa1olailed so) aeo
elosnizo®] Mlelenymm). aeaoglod mlanie o)amlad siclollenas 35 a1Qd
D0eeVaNas 30) snileynilod mlamie aeomlnd megleelsmas caodesniad
60° @em. of)®lod DEOWINIG DWW GOEMD:.

DETE o |08 MNOSLGTTITM 0 KGO TOBBOD al}0ea]SIANL, BT NE45®
afam dlwileelss 24 ool /asmilee)dled quaaldlesyan)y, aeQo) 375° agam
dluoileelas 32 #l.ol./memlenolad quamlglesman). man aemlemd & lemn
D RlEh0d MIBIENBS B)00 HO6M)d:,

B0} A)YWINS BGO UDOTNSS N BNsas0sm A @l B o, C agym ane
loel snilmyage A ®leno B wilene mlnd @inosoo 250 algd, 300 a1gd
BERRHHEIWEN. G206 C, 43° anyond 006smud MIBIENSS GRGHEIS 06T d:,
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& ISIO@T 96INEEMBBUD

DAINOBEMo : 29

‘ 3 12

SIX =T, COSY S T GROR@@o X j 0eME026 0 21BLNoo @03 munloil
5

210 @RYRNEMNEIO sin (X + V) 506N

al@nN200

sin{x+v)=sinxcosy+cosxsiny.. (1)

] . | 9 16
cos"x=1-sin"x=1-_—-=_
25 25
. 4
BRONBHIGNE  COS ¥ = T
3

X QEMRIORO 2IO)ACN0ROINI0] BRHLONAIEE COS ¥ ML)MNIVOELL WIS,

4
oSBMY cos x = -3
. ) . ) 144 25
> =1 - ip=] = — = ——
sin’y cos’y 169~ 169
s
=siny=t—
s1n } T

V 0ENRODSOD 2 1NAGNC0UOHII0T @10 ONHGHIENE SIN ) @RWI VoGS, BROY)

;

0618 Sin ¥ = 1_'% sin X, sin y, €08 X, €0S ¥ a)Milaiw)es aileled (1) @3 @meooall
aJowd.
: 3(12](4]5 36 20 56
sin{x+y)=—x|-—— |+ —-—|x—= - —-"—=-"—
5 v 13/ 005 13 65 65 65
DA : 30
X Ox Lo . Ax
cos 2x COSE —cos 3x cos = =gin Sx sin A oS0 B9)H.
al@landma
1 X X .
L.H.S. = 5 2¢cos 2x COSE_ 2¢cos — cos 3x
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N - . Y X
:l cos 2x+£ +¢O8 2,\:—i —Co8 9—l+3x — o8 g—l—Bx
2 2 2 2 2

I 5x 3x 15x 3x] 1] 5x 15x |
= —Lcos—+ COS————COS—_——COS—— | = —Lcos_—— cos—J
2 2 2 2 21 2 2 2

—2sin 2 2 sin 2 3 2

!
3x Sx

= —sin3x sin| —— | = sin3x sin— =
{ 5 ] 5 R.HS.

239008 31

i
tan — &0d oilel &oam)d:.
g % )

al@landma

X = r @3 2x = r
; g ADRINSIEN) . BRGAD ; 4

2tanx .
tan2x = lti‘ af)an OHmEN0lwio
—tan” x
2tan:
tan — =
AXElm v ’
® 4 1—tan> "
8
L 2y
y=tan T afOMNS)BNdh, @PEAUS 1 = P

BRONG®OAE 3+ 2 -1 =0

-2£242
ARG HIENE }’Z%:—]iﬁ
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T T
g ®amoo 210N AN 00O LW DNEHIENE, J = tan ry o} ailel @ewlomios yooern).
onsRam
T
tan— = +/2 -1
8
239a008Mo: 32
3 37 X x X
tan x = rE T<x< B @R O3 smg, 0055 . tang af)mluwes ailel &osmyd.
al®landdo
3r <
<K< 5+ COSX MRMAVORISLIOE.
i < X < i
@R GalINE eSS
: 22 4
x x

BEROESH6NE Sin 5 @RWITUOELIL WIOETTY, COS 5 ML MTVOE L DO,

) 9 25
nmeeclse  sccrx=1+tany= 1+—=—
16 16
. . 16 4 .
BROBIETE C0s’Y=__ oreosy= {ag)DBHOET)
3 3
R 4 9
25in" —=1-cosx=1+—=—
2 5 5
L3 . A x 9
EROGIHIENES sin° — = —
’ 2710
. '\: 3
=sinT = —
51112 10
X 4 1
BRI GAIONEL 2¢08° — = l+cosx=1-_"=7
2 3 5

]
10

~
2

BRONEIHITE cos

REY
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x |
:>cosE=—W (af)aTNEHIN=?)
X
t . su12 3 ‘(_\/E\ X
an — = = x =-3.
2T T )
2

239a008Mao: 33

af)am omsSlwlee .

b | L

- 5 T 2 T
COS"X + CO5°| x+— |+ cos (x—— =
[ 3] L3

al@landma

. 2n _ 2n
| . l1+cos| 2x+ 3 l+cos| 2x— R
LHS. = l+cos ,\,+ \ S W :

2 2 2

= % 3+¢cos 2x+cos{2x+%‘—n]+cos {Zx—%ﬂ:ﬂ

]

I 2
= —| 3+cos 2x +2cos 2x cos TR}
fu

M| —

= 3+4+cos 2x +2cos 2x cos (:rc — %H

o | —

3| =

3+cos2x—2cos 2x cos %}

] 3
= —[3+cos 2x—cos 2x] == =RHS.
2 2
&SI lelRlRIMN IR MERED
oS Wloe i,

T On 3n 5w
2cos— cos—+cos—+cos—=0
13 13 13 13

(sin 3x + sinx) sin x + (cos 3x —cosx) cosx =0
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5 . L s L XTY
(cos x + cos ¥)* + (sin x — sin })* = 4 cos” -

x—y

{cosx— ¢os ¥)° + (sinx— sin y)? = 4 gin?
sin x + sin 3x + sin 5x +sin 7x =4 cos x cos 2x sin 4x

(sin 7x + sin 3x) + (sin 9x + sin 3x)

— =lan 6x
{cos 7x + cos 3x) + {cos 9x + cos 3x)
, , , , X 3x
sin 3x + &in 2x — sin ¥ = 48in x ¢os 5 cos 7
N X X
Aljes Ga3OWHIDIEN I TUAUISLERUE ©alEROUTla] sin 508 5, tan 5
af)amlal @ere)allslen)ds,
4
tanx = ~3+ ¥ 0OTEO26TM 210N@@N200oEId Tuilmlealg)an)

*

000000 o

COS X = —, X MyONIOe@® oIME@®No0ue@mad aurlalaalg)an)

od | =

1
sinx = 7 - ¥ OEOZECI) 2 1ENA@@NS0Ce@MI0d Tuilosalg)an)

MofNalo

F anomss alomomieel { ISmes &0) altalo DEMBIGSIIN GHO6M
gal 6 gowlowad anond [/ —r 0

T
oWl orsal = mx Wl ersal

180
awlw] @pani= — X eosload araaqi
T

cos’ x +sinx =1

| +tan"x = sec?x

1 + cot®>x = cosee® x
cos (2nm +x) = cos x
sin (Znm + x) = 8in x
sin (—x) =—sinx

cos (— x) =cos x
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L 2L 2

L 2R 4

cos {x + V) = cos x cos v — s§in x sin v
cos(x ) —coSXCcoSy sinXxsiny

E_x 1
COS (2 ) —sinx

X T
sin (E—x) =cosx

sin (x +¥) = sin x cos ¥ + ¢os X sin ¥
sin (¥ — V) = 8in x ¢Os }’ — ¢os X sin ¥

H—l—x\ i i ﬂ:+r

cos | =—sinx sin | 37X | =cosx
2 J 2

cos{m —x)=-cosx sin (T —x)=ginx
cos (M +x) =—cosx sin (g +x)=-sinx
cos (2 —x) = cos x sin (2r —x)=-sinx

T
XY x £ 1) oD’ G063 5 P8 SQMVELILWISTIMHEIH; 103

tan x + tan y
tan(x+y)=—"—"—"—
n(x+y) 1—tanxtany
tan x — tan y
tan (=) = 1 anx tan y

XY (x £ o] GH0emanud T 90F al@aMavoalmsMImaeel
103

cotxcot y—1
oot {5 +5) = cot v +cot x
cotxcot y+1
cot (6= 3) = "oy ¥ —cotx
. . A ) 1 tan*x
Cos 2r =cos x-Sy =2cos’x—1=1-2sin’y =7 3
1+ tan-x

. X 2 tan x
sm2x=2smX cosx =———
I+ tan“x
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® ¢ 60 & o

[l oemalanle agyoaanch

Ztanx
tan 2y = ———>—
1—tan“x
sin 3x = 3sinX — 4sin’x
cos 3x = 4cos’X — 3cosx
3tanx—tan” x

tam Sox = 1-3tan® x

x+y Xx—y
cos
2

(i) cosx+cosv=2cos

rty . x-p
sin

(i) cosx—cosy=-— 2gin

T cos ; i

. . . X
(m) sinx+smny=2smn

xX+y . xX—-y
) sIn =

(iv) sin x — sin y = 2cos

(i) 2cos xcosy=cos (x+ )+ cos (x— V)
(i) —2sinxsiny=cos (x +y)—cos (x -
(i) 2sinx cos ¥ =sin (x + ) + sin (x — )
(iv) 2 cos x sin y = sin (x + v) — sin (x — ).
sin x = 0 emoomd x = aAn, ooiles # € Z.

yis
cos x =0 apwood x=(Zn+ 1) 5 enailms i1 € Z.

SIn X = §In ¥ @Gy@oad x = kn + (- 1) v, snailas n € Z,
COS X = COs ¥, BRond ¥ = 2nw + §, snailes n € Z.

tan x=tan y @yWId x = AN + ). ailss n € Z.

OHTLNB VMOS0 : 80) WeHoeme ABC wileel alnsms)os
misane ERAUSS HOIIOOWIBS GHOEMG:BINS HHTUM)o BEO @M

alD O EI106TTY.

sin A 3 sin B 3 sin ('

a h ¢

DBHOHDIVM TVMSL0 : [@lEm0emo ABC wiled

a*=h+cE-2bccos A b=+ ¢ -2ac cos B, 2 =a* + he? - 2ab cos C
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a@limeniolel (Historical note)

Oieaosmalmlaemla)88 alcho ®)SEB)ANO! MmmIWInd owamasm.
@y0AESM  (ag).(Wl. 476), Enlanm)aIimad (af).awl. 398) goaiesa | (ag).aul. 600)
goaieed Il (ag.auil. 1114) onssasle w0allm manind wemloomimeemd
LOHE3eMalTNOINEl altl MH)EKDIM afLIERSBlo Gesmeomlwlsiens.  aod
SOTROID D @ROlon®UE GRBye @REomIyTlceIeno allmls ©E0oa]l
Gelanio OHHA0Q0 HalYan]g). W IH9)0010 [WE::sMa1oi alomo m)s6asl
oUEleNe @pames ol allele:usmaoR@IMoed AN OTHMHENM DS
malalo QIGHOH2HSAN MHAD GRG0 AIFAMe GRoW IbOlEe |50
WOYAM). B0} CHOEMIAG ORIV MEILONO HRAVAE afdhB0R0 BIO® W NEII®
WO BYPS TUIRLOTD RSl (TVoTUHMOWIENSS GRIOGIPOTHL®
HMOEBUE) B0) (AIWOM BHOETRADEIoE.

90" @3 B)S)MENSBH CHEMBHBNS HAMVM oBHBOMIHAG alleieoamomes

203wo @0MSan0 I(agmenuwo apaw] 600) o)jalle:clajlsyens. sin (A +B) wes
ailanenomilang amslal 16-0o MPIETEIG of) 1&g VIEGNEIM af)n BE
WG VEMID o RITDSHOTNS (o IDB¥at0Elafl5lens, Harvad EpeLlmslGd H3:0a6TVd
apoaovilang 18°, 36°, 54°, 72° onsesla aileiedd eomiene I esreomilol]
5301,

e@OONWOTimaamoawelom cwd ¢ eaodadleanad (1813) sin™
X, cos™' X,afamlapq arc sine, arc cosing ofarlsmem 20gl agsyOEmenmy
wldeawla)) GO (ageeauwo sniladl 600) mlooacw] @lesssmalol
wlael g)eone 2MOIw]e 9G3NL|SIAN (RIKOMEBUE BRG®I0L0 Ml CIFENE.
wvElaislpel &lam ~lloslwlend owoe ap@lend wlseiloadmio, MIso @wol
woaNMm 80 AUSIWHSWIe MIBEBUE GRBANIHGH0NE >HEMBYalSla]o} afen0
eIom)o @RoWIB0lenna|gIS)em:.

S =% = tan (o)eiea) amail G:ag)

SHSElG3 >1SHHN B0} a0l )@ ERHHEIWINSNA HeNEJallSlanod qusy
VDN GHOEIMEMHINS BRMJaldMo oaf)M BPRWo DalGROW]a)) GLOMITT >eNE)
allsla)l  af)an) al0@en|SIan).  B)00Re 2ANGIWe DUWALSIAN (nIUOMEEBU3
MOBYUDGIEGISMEEBRLOS NISMHLAREEBUT Baledw]a] &are)allslenand (aallm
8ooM1W WeMIMEemd IWOITaflo)) oM Gesreoolvlg)ens,
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aynanolol (Deduction and Induction) agynlouw1od
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oWl alolewoowlenynnad lwamol®l galcwow]
SOOI,
DBI0OMEVT] 2QIHS BHISYTNHIGIEMMN LalMEmQ
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1) 8 agam muoae® 2 e@denE ah@smaowl
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() 2 e26ME a0olendd quoOWIAW Vo6
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D1 oM SH0MOAINENOETTS,
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SAUGHBNS D alBlGUOW]a], HalIMOIDW B0} BRMIAZMODYHLICTIIE D)
WoMHYo Bl o).
DE0aNOEMEBSIGI MWIM)o HaldMNUOY GERMBOMBBIGEISS ofOOH GG
af)Gajowio TUIHEland0nRam 630} o1CIlwosema?
N oD aBemIn) apapIdvoay@enie # + n+ 4l 80) BResEjTVoR WO
@lolanio” aan iatODoU® atolnalona. 1= 1 apan Aleidon,) i«tadmo
QIDRBIROATNTY  BHITDO0.
n=23.4. ... 39 apan? alletsdd moalaocais?
n =40 @Yaoce1dr? HaIBo)) GMIS).
DBEOROOEMEMBHT BVSITVNOMSSIOTIWBS TLOBINLAUBHO6Mo af)Ga2¥)o O]
WOEMaRaDleL. @M 26goe) ©lol GRMINOYAIE.
42 {(alBald3aMo (Motivation)

@M 1ma VEMIMEORISOWIGE af)fBBem DalErodilen)a) of)am aldl
GUOOWIBN00. B} G0 HASENHUB 2lllmo 4.1 GEID) GaldeEl B30} AIBIWIGE (il
Ol 1 flBlENAM @OV HHOYD ).
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f

alfli®a 4.1

@R OO Oesed Mluaile Sl allemond 2eQLld easenmslo arlyenam
SO H S0, oLl HOSENS0 AleMHAIM DO IOIBEDINNG B al0)
WM 006Ul O 1dowow)e dvesnilajldlesnsmo.

(a) smomem GHsG allvemo

(b) agooOBIE) 80) oescd Alemoed EpGlem GRSBTMAUDIM HHSHI
mldsrnumuzcmio alflemlgloneie GasMo,
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@6 @arnanelmloled aromdenocw oxomie.

@YBY 7 aFROIVORIL > BINS @I @oeMemeaalolenss, GRMOTWOE
n=3 apoood | +2+3 aganio. #=4 Grwiod 1+ 2+ 3 +4 aganio oysdan
n(n+1)
2

0D TOUDAUID L0 of)EBOM MSDTon)? 1 6 afg® aileigeno 6Bod LaIMbom
QIm WElWINEMAT) BIeMo. ‘7 B ageld alleléuden)oe O rITEORIND)HS
MOAUD®  alBlBRIWEHIMN &lmIERd? af)ameEHIENE?

GROFIOETID (TGN HOSIDTENIMGID agie@@lene 60} af)fNO3TLo6 b6
DD (AIMI®IQIM AEIO@;:IIMEIRSEI0 MSAIMIIBNN Af)sRO3TIoRIYHUE6N0
DD (AITUMOUM  WOIDOGHIANIGTED oD aldlewowlapod amlwegp? oo
BROMAIY (al@lw eywam 1oy (Induction method)wleaidemaa anais)o
Dalow] alloesleninam asm.

4.3 oemi@manam G|
(Principle of Mathematical Induction)

1+2+3+..+n= Af)IM MUY OISO GLIBHIS ag)@T0Y] G2 ]COMROY.

MBal H:5;0M588 il 1:esmomIod Wlanie wemlmonan alolw)ns @rs]
M0 OXTWIo 2}AUNS BSOSO QlwamId Tloladlando.
1 apan 0} agsRedTveal el ITWwealg B0} (ariemoamwoam P(xr)
a)aN] HOYM. afS®O0) afsIR@davoaywianie P() wdloossman smglw]
H9008 2)0IesWIRsel a8l ool aol.

1. P(l) wolwosmemo

2. oM aBOmOd) af)sm@dauonlydianie P(K) afam (a1aGmoaim
walwoesmslad, P(E + 1) welwodssemo

oI P(77) af)an (ITTEOAIM af)L10 af)sINOEMVoa LS WBanie olwewlTlen)o.
aflel cvmdesmglad P(r) opyom (oamiclesan) wmiemoum 7 =4 ajan ailel
U3a9) IOMGH VEIWIG)H:WIBSA) of)aD) GO} d:.

mpemoe mumdesmslad 7 = 4 afan allel modal ealsmoe mmyesy MSEM30N3,
@MoV® P(4) agm aladmoaim oleossmal aldleuowlajGasme Dm0
TU0ANLINLEERUD @Ry DRl GENEIRD).

RENBOBHEM  TVAIGUDAHD &0) Mlsrumumaosny. @ P(r) afm almimoum
1=k oy alleides @aleoem ammel alrdmoailasymad aola] 1 = £ agamn
aileigdes P(r) woloowomd ey waiooam 7 = (b + 1) me walwowlsleno
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@) HANOBOOM  af)SROITVoAILDAS AUBHOWIM  REILAORENANe  @HDEMOO.
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1 =1° eryoolniod P(1) weloosaeymm).
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arpwam ololemmdle) &' apan 8o} egepodavoalydes P(k) wdlooasman
BOMYBITH B b,
1 +3+3+7+ .. +(2k-1=k ... (N

ol Pk — 1) wosloisemar amalolessmo.
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@MV ® P(f + 1) 0ol@od:)mMmeaim’ &h0smoo, GRMO@:0NE Memlmonama]
olloyes oomiamyTudla] P(r) apan (amiooam 7' agan egeeoo) of)anod
Moos s e Elwowlolsnlo.
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e . nn+1)(2n+1)
aBOODO} of)aPOdIVoey # =21 Mo P+ 22+ 32+ 45+ +p = 6
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al®lan0d0
oanlolesman (wabmoum P(r) agamilolesses,
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=1 ameo
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BERHOWO),
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- +{k+1)° {(roaaneyo (1) galewowla))
2
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(kD) +2)(2k+3)
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kDR 1+ D2k + D + 1]
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P(%) wolwomyeauoud P(k + 1) weolwosyam).
@RWIMoTd Verlmonamlmlwens mamlo @pmavdla] PFr) apan (aadmo
AN oFHMOD] af)sM@Tvonly B Mo WOKBOWIBISeo.

2390 08Mo: 2
wsmlmon am oOoma)al I Wla] ogeom20) andem  GRWlmooaly
" Mo 27 = 1 agym) oms1len)s.
al®landdo
omlzlesman (wrbmoum P(r) agamiclesss, anmowa Prr) 27 = n
n—1 eyl 2'=2 =1 eram. eroyesren: P(1) wolwosm.
k apan andem epwlavealyes P(k) wdlooasman queodalon)o.
DO, 25 >k awmen (D

Pk + 1) wodloossma amalolensmo.

qumaiod o (1) 008 moyaemo. 2 e@oene wysmlajoed 2. 2F > 2k
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apmeddaE P(k) woloosym aqvmsdessglaeaigne Pk + 1) wolowosyan).
BRI OBDHITE  NEMITCOAM DOM aldI0o afe®o0) aldemanwlavosly
n Mo P(n) wolwos.
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1 80} ageRO3TVoaLY YOS EJFE’L 34 Tt nn ) =11 9} eog

Wl dh,
al®@landao

1 ] n
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P(]):Ezgzm af)am® vodlwoerT. @PMIN@:0ene P(1) walaos)am).
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k apam apsmodmionlyiaes P(k) vodlwoasman quéodailos)d.

S Lk
@O0V, 13733 34 7 ke+) k+1 (D

Pk + 1) woloeema aomalolssnemoe
BRMIM)GAUSEI,

1 | 1 1 1

.t +
12 23 34 k(k+1) (k+1) (£ +2)

:{L+L+—+,..+ ! :|+ !
12 23 34 K+ | (k+D(k+2)

k 1
=71 +(k+l)(k+2) {rovanasio (1) 2a1ewoula))

_ HE+D 1 (k7 +2k +1)
(kD +2)  (k+Dk+2)
(kY k4l K+l
_(k+])(k+2) k42 (k+1)+]

RO P(k) wolwosiequsdd Pk + 1) wolwosyamaaam &oemdo.
BOMHGIME NETDIOaMEITIo®s MOCIAMITVE]2] afiDD™I0] af)EPOITVORY
n o P(n) vodloosm.

D30NOEMo : 4

I

7 af)M alOmO0) af)sN@drioalydenio 77 — 3
ARAMMoEM o MSIWoe .

am 4 HER0ETE MGt anTHND

al@lanano

I

@IIzlesman (riemoumew P(r) am) @:oymie. P(r) : 77— 37 om 4 ed06ns
Mguato andlascanmaosny. P(1): 7' - 3! =4, mletoato 4 5@:06ne anolasoan
ano0em, @rme®)  P(1) walwoem. «gemon) ofemadavoaly 'k dienje P(k)
WAIWINSMMY @RMEOTTeande, Brmew® Pk) : 7 — 3* sgmoilom 4 oo
Tlauatio a0ElaN00.

75— 3 =4dd d e N, apmlolesns
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Pk + 1) woadloossmam amglolansmo,

-}'(k+1\._ 3(k—1\. = -}'.f; +1 _ }'3{» + ?3.# _ 3.# +1
T(TF -3+ (7-3)3F
T(ddy + (7 - 3)3*
T(ddly + 43"
HTd + 3
D@3 Mlamyo 74 71 — 341 aan@lomm@io 4 S&0snE MGUdaHo aOBIBHOATNDO
@My am@lenende. @MW Pk + 1) wolwodameaiam &:06moo. RO
DRGNS OEVIGOOAD BN 1000 PH1) af)aD (aITTmOAIM af)£10 af)SING3TVoEY
" Mo vedlwoldlen)o.

DIIOBMe ;5

=1 oms9008 ALY B0} GoITWIVCELILWIET X' af)BIdd aBOm00]) of)smad
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Wl dh,

al®lan2a0
x> — 1 apyamy @amlgpens. eavlalesm aimSomoam, P): (1 +x)* = (1 + mx)
afmaleass,
n=1 arywoad P(1): 1 +x=1+x wolwoe,
PUO: (1 +xf =(1 +hx),x>—-1 ... (N
af)IMm (AIMI3AUM EIeEMaT) GRM2oMI 2003, P(k + 1) wolwowlalemaaa
amalolansmo.
2NAUNS OHISIOMIDIENAD TVAAUIHYo al@lWETEe ).
(L+x)y "=+ (1+x) (2)
x> -1 epooilmond (1+x) = 0 eyao,
quaanayo (1), (2) aganlal (n1adoo
(1 +x) =1+ &)1+ x)
(l+xy 'z (I+x+hkx+ ) (3)
mailes k' 30} afemadauonii@io ¥ = 9o GROGIMOG 4x* = 0 @ryesyam),
AQ+xy "=2(l+x+ikx+k) =20 +x+ k),
BRONEIGHIGNS,
(1 +txy*t =2(l +x+ &)
(1 +xy1 = |1l +k+ x|
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ool mlanye Pk + 1) wolwosemm} &Moo, GRONHGIENE  WemMImNam
;oo @RMMLEla] P(7) apam (amicoaim of)gld «f)apodmoalyd:ulenio ol
WoeI.
2320 08Mo: O
ABH@O0) af)sRO3TVoaY ' Mo 2.77+ 3.5 - 5 am 24 a@oaE M1t a0dlen0
MMM OS] E9)0.
al®ln0no
P(r): 277+ 33" -3 ain 24 emdeme MilG0ato an®lE600 af)h Lol UMOaKD aldl
NeMloa) s,
n=1arwowd P(1):2.7+3.5-5=24. 0o} 24 o306 NG00 aOOlan0ANTM
aslenoad P(1) vealawosr,
P{k) wolwossman auen@dailajocd
P(h) 2.7+ 33 -5=24¢g, g N ... (N
Pik + 1) wolwosyepnam eomglolessmo
P+ 1) : 27" +35 ' -5 =27 7+35.5-5
T2 +35-5-33+5]+35 . 5-3
7|24 — 3.5+ 3]+ 155 -3
7 x2dg— 2155+ 35 + 15,55
7 % 24g — 6,55+ 30
7% 24g—6(5-3)
Tx24g -6 (dp) (5 -5 apano 4 00§ Oemlo
BOBTTY. af)ITNEOHIETE?)

Ll

= 7 x 24 - 24p

= 24(7g-p)

= 24 = £ @O_ﬂﬁ)s F= 7(} - £ ag)m@“ 63@) oﬁ)ﬁmma
Mo6LIy @6

oo@lad oo Pk + 1) aym@d 24 @i dilewatio an@las0nammoasman
&HOEMO0. @RMe® P(4) walwos)m auvmdesmglad Pk + 1) wolos)yam).
BRONOHENE OETHIDONAT OIAHIAMITVBl o] af)EID af)sIadavoaidudanio P(x)
o @IWOoETT.
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230aN0aMo: 7
3

F+22+ . +n > %, n € N agymy omalss)d.

nl@land0a .
}; , 11 € N oyl ooy
5 I
n=1amwond P(1): I° > —, P(1) vodlwoan.
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P(r): 12+224+ .+ 4 >

Pty woalwossmarn nnaa:ma?ﬂcaa;caa.

Pi): P+2°+ . +& = % ................... ()
Pk + 1) wodloossma amalolensmo.
@poilmow],

P+22 432+ L +EE+(k+ 1)

= (12+2E+,..+k2) + (:’;+1)2 > — + (& +1)
(mvzane:io (1) 9a16w00a])

}L— 3

1
=3 |£ + 3k + 6k + 3]

1 1
= S [G+1P+3%—21> 5 G+ 1y
bl 3
@pea|oud Pk + 1) vodlwoseman) &06mao
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D30N0M: 8

(ab)” = a®b” af)am BLO B MWD NEMIMONAM H@DIBMTUD]] of) 210
Af)SPE3TLORIYGHUWIEN0 AlDOREMIN HMS]Voe)E:.

alBlan0®o

P(#n) : (ah)" = a"b” apamlolasms.

@pea|oud £ = 1 apwodd (ab) = a'b' eywoilmoacd P(1) vodlwosm.
ol P(k) wolwosemary @rmzomlensto. GRMOIWO

(@D = @B o (1)
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Pk + 1) woloeema aomalolssnemoe

apomlmowl Pk + 1) : (b)) '= (b)Y (ub)

(" %) (ab) (vaanaio (1) 9alewowla))
(@ . o) (B*. b

= g phl

@008 P(k + 1) 0odlwmossman @o6emdoe. GROEOGE WETIMIOam MO
myavdla] a@E®Io) agsp@davealy # Mo P(r) vodlwosm.
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OH0SHOMITlemamal WAlWONsMIT HDSI WD) B,

1+3+3 4+, +3 1= @,
2
P+22+33+ .+ = (n(n;l)]u,
1 1 1 2n

1+ + +..+ =
(1+2)y (1+2+3) (1+2+3+..1) (n+1)"

ala+ 1D (n+2)(n+3)
1234234+, nptl)(#t2)= 2 ,
_ i (2n-13" 143
1342324333+ —pni3= —

D(1+2
12+23+34+. . —n(rtl) = {%}

adn +6n-1

1.3+35+57+...+02n-1)(2ntl)= 3

124222432854 . n2'=(m-1) 2" +2,
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1 1 1 " 1 _on
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+ + +..+ =
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i)

]
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14 47 710 Gr-20n+1) Gntl):
1 | | 1 2]
4.+ =
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=z +z,z+z2z,+2,°
=z’ +z, +2zz,
HONHAIIRNE! 2RSS GalGOMIBIENIAN TVAQYIVANDHLEEBR)e HMSlTlenoanam
@06,
D (z-z) =z +z" -2z
(i) (z+z.)Y =z +32"2+3zz2" +z,°
(@) (z —z, y = zl3 —321222 + 321232 - 223
(i) 212 _212 =(z +2z,)0(z —2z,)
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4. (1) X cnemeom@)o Y GRoMeOm@lo ol)dsmacw] 9ulaoenigasian melo
A6 ¢

(i) XY oeonlsel 60 snilaz)olnag ooy skeuoaliies aalod)o)alo af)aoy?

(i) vy I@EIEBEE B80) TLORIDOD of)(® ROWSEBUY GRYAENIN)?

12.3 @6 enllmiontd maleyss grdele (Distance between two points)

(x., ¥), (x,3.) apanl enil3ienud slaon@EICTILING)EMINGE @ral donil
ENBS @RdhElo 063

d = \/(x3 —x) (1, =) adID QUGN alEDOUTENRINEEELI.

DO Ea IO GRMM (@aonmelomileel (¥, v, ), (X, ¥, z,) afan’] oene) snilaz
B0 OIRENSB BRG®EI0 GHIEMOID

d= \/(xz —x) (1, =3 )Y +(z,-2) am quON0G:@)e16OwlHa0o

OGBS aOWIBoDIING} af)EBBOHNHWAT BNOBH00,
P(x.y.2), Q(x,v.z) agavlar OX, OV, OZ af)am alo0Ual0elosNIadmav)a s
ERUEBUE 988 (DONMEIOWIHE! ©6NS sNIlI3)EHNU3 BYHEMAT HOYD) .

ailimo (12.3) ©3 AUO2{IGlEMIMM)GaldaE z
P, Q ayam? snilm)eos1od @S] au)alds T
BIERUBES TUALINODBOW el Ud
quEdnfl ofo@d &) aqUOBO M Ol Q
Timoso £iEleno. DMINNG &) alle:dem
o6t PQ, 90

ZPAQ = 90" agyooilnond

PQ? = PA* + AQ* >Y
alfl[®o 12.3

ANQ o agileaosmomlad alm’

AQ? = AN® + NQ? <
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@ROITOY PQ? = PAZ+ AN® 4+ NQ?
PA=y -y AN =x - x &s00m NQ =z, -z
PQ® = (x,— x)2 + (v, - ¥) +(z,-2)

arowoo, PQ = \/(«\73_«\71)3+(}"3_J"1)3+(22—21)3 af)am &lgam,.

0l (x,, J,, Z,) af)an enilas) @ywooenla) (0, 0, 0) ERWId

PQ =yx’+37+z° apmy @0smoo.
D3InD6IN: 3

P(1, -3, 4)and Q (— 4, 1, 2) apyomT snilB3)8608 MIBIENBS ER:EIC GOSN ),
al®lan0d0

PQ= \J(-4- 1)+ 143+ (2-4)°
=,J25+16+4

= J45 = 3./5 ol
D3InNBINS ¢ 4

P(-2,3,5).Q(2 3), R(7,0,-1) apaml snileyesud qoacosloasesma)
oS Won) .

al@lanano

PQ= J(1+2+ (2-31+ (-5 =O+1+4 =14

QR = J(7=1+ (0 2+ (-1-3)> =36+ 4116 = 36 =214
PR = J(7+2)*+(0-3)"+ (-1-5)* = V81+9+36 = 1126 = 3414
PQ+QR= /14+ 214 = 3./14 =PR

aronaaat P, Q, R aparlal ruvaeoa1woosm.

D3InNBINS & D

A (3, 6,9, B (10, 20, 30), C (23, - 41, 3) apavlaa &) nEHI[eEeEpa Dl )
MEIHUT BRIGRO? af)TN)OBH0ENE?
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nl@land0a
AB* = (10-3F+(20-6F +(30-9)
= 49+ 196+441=0686
BC? =  (25-10F+(—41 -20F+ (53 -30)

= 225+3721+625=457]
CAZ = (3-25P+(6+41)+(9-5)
484 +2209 + 16 = 2709

aooyaooens CA® + AB® # BC?. @m enilmyoud 60} a5mes0smamlang
2eld anidlesiel.

D3I DBEMS ¢ 6

A(3,4.3), B(-1,3,-7) apam? enilB)oeud oMIolen)m), &)Seao

PA? + PB® = 2k, %k &@) qudloauoaly.

af)@lod P agyan snilm)aiead x, p, z T0)akdMoslyhed MEIENSH Mo a6
0.

al®ln0no
Px, v, ) @msm} af)am &Ho)m)o.
PAZ = (x - 3)°+ (y— 4 +(z- 5)°
PB" =(x+ 1)+ (v-3) +(z+7)
PA® + PB- = 2£° a)am} @damIgRens. @naowoy,
-3+ -4r+Ez-3)+x+ 1P+ -3+ (z+7)=2k
267+ 200 + 227 — 4x — 14y + 4z = 2k7 - 109, epldlono

1 anpues oanlolenan milByesud CBleNss GRdhElo ®aIRM10))d:.
) (2.3.5), 4.3, 1) (i) (-3,7.2).(2,4,-1)
(i) (-1,3,-4), (1,-3.4) (iv) (2.-1,3).(2.1.3).

2. (=2,3,3).(1. 2, 3), (7. 0, -1) agyam] enil@ionud a6 aowlael sila)enud
@RHHEMAT) TS| E) .

3 ales MBS (MMM BIIEEMS af)a alBlEURIWE6) .
L (0,7, -10), (1, 6, - 6) . (4, 9, — 6) aganlU B0} TVRAIVQUDIGIGHOEM

oo lead m)ele:ud @ysm).
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(w (0,7, 10), (-1, 6, 6), (-4, 9, 6) vl B0} TURAOGLI AF]EHOEM
oo lead melsud Gryam.
() (-1,2,1),(1.-2,3).4.-7,8).(2.-3.4) a1 enilsyenvd 60y quonoam
AlBOHag @) el;h@6r.
4. (1.2, 3), (3.2, -1) apan? eere} enilmieeglod mlanio af)apvio GRLIY
BRI alellenan snilB)eeENS TLANIDG L0 GHENBON ).
A{4,0,0),B(-4 0,0 apan’ enilmsesslod mlanje P agan &) snilas)
aileelen@s @rdele 10 emIgowans, P (a1dlslwlsolenan 8o) )50
NIBYEOOG TV)ailalEN)AN TVAAIH:YO HHEIRODN b

12.4 qilegmMmy@d&)o (Section Formula)

“o

gilmomezyonilalled, oend enilam)eeud medllad ewoedlajleman alew @rGIM]
ggloal ao) enilm) algslaman @apmialome mIMlo)Mood, @n ailgmm enila)
ailand av)ald:Tvoa e 8 68 allSlendad aldlajlgisnd, (leomeyooilmloiad
N0V 2lBa] HalGOo. B NIl3) B0) UHW af)BHMOWOHONWEN aileed]
SNINB) o) s0dalen0o.

B P

A ‘A all Mo 12.4

@3 @3y allmewilad P agyam snilazy AB apyomn caloe alledlesymaoy @myam
leBmoosm (@Ramols: allg@mmo). af)Mmoed nenecan@ »ilimomicd P, AB aw
allzzdleman®@ enanimowosn? (snidaniailzE@mo).

P(x,, 5, 2): Q (x,, v,. 2,) a1 oarE snilB)eeud adlwsmilenys. R (x, ¥, z) agpam
snild) PQ apam coew # : 7 GMalo@om]od eraoleadw] allezles)am
af)aIMo HOYM. X, ) Z of)aINwns Qileladd esmEomOad (Walendo.

P, Q. R agam snilmieezslod mlan sili;momleeioyeansel XY oeiomleales o
wWenmn elosnisenud XY meleam oo L, M, N agymm snilmsisesiod susmusl
&y, PL, RN, QM agyamlal alombaloe quadanosssud @ywilolsn)o.

L. M, N oy enilozyeeud XY oeiomlod aso celandlalss)e.



392 melaps

Z
N Q
i
R T
S y
P
o >Y
X /N/M allmo 12.5

IJ

LM agyam alpdies cuacamnoaow] R agan enilm)ailenss »ilimomleeim)ealosnel
ST o en).

ST agym auo LP 9w S agymn snilmyadled enoanimomio MQ agyan caloe T agyom
enilB)nil@d @R TNTBEOW)o BmYGENAMENE,

oailss LNRS, NMTR agamlal quoaamole-sBaoasman Q1L emadam.
wiemasmo PSR, (@ilemosmoe QTR agyamlal qusywi@iles:0emssBao6m).
BRONEIGHIGNS,

m PRSP SL-PL NR-PL z-z

n QR QT QM-TM QM-NR z,-z

mzZ,+hz,

MO WD), 7= i

ooneasel P Q apmmlaxlod mlan XZ. YZ a1 oesmBsleelas eloslo
QU 2003

_ my, + ny, v = HIX, + HX,

ST Tman T Tman c0mp edlesm

mxz +nxl my2 +.V1_}’1 ??122 +HZI
R = m+n  m+n | m+n

R ailezlenmal snidaoimommos? afysslos,
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R X, — X, MV, —RY, MI, —hZ,
m—n  m-n  m-n

R apyomo awyenils) eyesmaslod m:n=1:1 @ya)o.

X+ X, Y+ z + z,
R 908 av)akihuosrydn(d ¥ = = ¥ = z = -

o 5 5 @y idlono.

D30NOEM : 7

A(L, -2, 3), B(3, 4, -5) agyam enilBienud swoRlajlosian AB agan cosw 2 : 3

BRMI MO0 @RHINGBHAOW)0 ETUIA0LRIWo sLEMUWENIN NIlBIEHBINS V)21
HTVOELI U D016TIROI0N) B>,

al@landma

() AB oo enmoelaniw] 2:3 grmiaooomlod alezleeyan snilay
P (x, v, z) @naemarlclasns.

L2340 9

243 5

23D 2
243 5

J—
Z =

243 3

. 92 -1 .
@eMo® enilm) 37575 | @Rem.

(1) AB e enoeoymow] 2 : 3 agan @rmjanoomlod ailélElesyam enilas)
P (x, y, z) ammemeslod

_ 23-30 _
= a3 779
O AD-3-D
y=""0 3" =14
_ 25363 _
Z="33 -0

BrRONH®E anilmy (-3, —14, 19) aryem



394  memlaps

D3I DBEMe ¢ &

aflg@mau)@aodio Balewowla] (-4, 6, 10), (2, 4, 6), (14, 0, — 2) agyam’ enilaz)
o8 860 UG @reema} H;mSIWleen .

al@lanano

oamlelesam enilmyendd A (-4, 6, 10), B (2, 4, 6), C(14, 0, — 2) @amssman) o)
oo,

P apyam snilazy AB @ £ 1 1 agyim @nmalooonilod allz@lesmam) apa ail2 el
2503

U(zk—4 4k + 6 6k+']0]
P apano E+1 " k+1 " k+1

k s apeo@iene oileisddas P ooy C deno aee alleisedd &lgiamieas
Aaf)am GBI,

2k-4 3 «
ril = 14 agyeams)amood k:_i @Ryerm,
H-2)+6
P 3 @ dk+6 %z[]
Y CREYEMIO Kl =41
2
6(—2)+10
6k+10 57:_2
k+1 =T +1
2

apmow® C (14, 0, -2) agime’ AB o 3 : 2 o) @nmalo®@wIed enioanymow]
aflegdlaman &) snila3) @rysm. apme@:0sne A, B, C agymilal &so clowleos),

DIIOBEMNe : 9

(X, ¥, 2z) (x5, ¥, 2,), (X5, V.. 2) oM snilB)0008 MeIsa0015)as (@le:em
amlang awiacamamlang (Centroid) mv)alsavoay® U3 af)aod?
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alBlan0®o

Wwiemasmo ABC agyamlalesas. A, B, C ayam’ :e1e8)es 0)aldT0osaL h@I8TT
(x5, z)(x, ), 2) (x, y, z). BC @es awysnilejansm D.

BC oyes awyenilsy amemeed D.

o Xobxy PtV Z 1z ) o
aRo)eo;aE; D S 5 5 Jm@sm

G opyam sndlBy, AD 9@ 2 : 1 o)DM @M)elomomIcd allgeles)anolmocs

lle2Mou@UIGdL al3000 G af)MmMo®

x + ST -tz
P i) +x 2 Tk +y 2 2T +2z
2 2 2

2+1 ‘ 2+1 ’ 2+1
y (xl+x2+x3 Wt +y f+5+2,
BRODWO; \ 3 . 3 . 3

D3IANOM ;10

(4, 8, 10), (6, 10, - 8) afam snilB)enns soElajleman ao YZ oelson alls
B9 @RM)aldMo HEENEET)E:,

al@lanano

YZ oeipom @1 0o 0)0]a] HSam) Galdd)Mo YZ ®eliomIsel afedeslelo 80)
6nilB)ailEd ) SIIWEOG:06E ERGINNG X TV IhTVORIY alER A6,

nX, +1x,
YT om+n
) mx6+uxd
@RIV, 0= e
w0 — btmt 4n
= 6m — —dn

[
:>n_6_3



396  memlans

BPOORO D oaE Mmilslooeg cwodlajlenymm ae YZ oseom oiezlen
Mo} —2 1 3 af)am GRMAIGOMI03 @rolclen)e. YZ mels on amile)enes ¢wos]
afloolm e MOIeNIDO} MIDA0AIWOLT.

1 (=2,3,5) (1, -4, 6) aan? enilmyeeud cwoElqjlesyam aosw 2 : 3 afan
@M ald®AENIG3 (1 )@Role:no)o (1) snioanymom)e allgzlanmm snilm)
ENBIDS TV 2l TVOELINUD SHEIENBET i,

2, P(3.2,-4),Q(5,4,-6), R (9, 8§, -10) agymlau &30 cuoiloel sniln)enud
@ryerd. Q agym snilazy PR om aileegdlenymad aRo) anmalom@wleloasman
LN E @)

3 (=2,4.7), (3, -5, 8) apyam enilBienud ewoRlafloman cwew YZ @els aile
ZHoman BRMaIdDmo GEBlailslon)d.

al J' \
1, allgERnrumana malewdrla] A (2, -3,4), B (1,2, 1), (,(U. 3 ZJ agyarnlal

860 UOWesemaT oMEI0]e0)d:.

5 P(4,2,-6),Q(10,-16, 6) apyanT enilmyeeud medlod cwoslajleeyam aloaw
;man  oelysonamsow] allgelanym snili3)ens}eS Tuald:Tvoal B ud
EHOETBOD .

& ISIO@T 96IaNEEMBBUD

HAWINEMoe : T
A(1,2,3),B(-1,-2,-1),C(2,3,2),D (4,7, 6) agam enilizyenud ABCD agyeom
VOB BHEWING 33e1:B005MAT HOSlVoes. s0em ABCD &) alono
eaglaMmoe HMHWee)H.

al@landma

ABCD &0 muosoamalsaceemam ooglolen o o @1@0100s8Bu3 @)elyad
fema aosIol2pod ool

AB = J(-1-1YH(=2-2)+(-1-3) = J4+16+16=6
BC = JQ+D*+3+2°+(2+1)° = 912549 =43
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CD = ‘j(4—2)2+(?—3)2+(6—2)3 = JA4+16+16 =06
DA = JU-42+2-7+(3-6)> = J9+25+9=43
AB = CD, BC = AD, amxalmocd

ABCD &0) aquomo0ma@lda0da)m).

ABCD &) aiooeg] agan somglolemmaln olledsmensud AC, BD aganlal
mesel ogan amzlolajocd ool

AC =2 G223 =VIHIFI=y3
BD = \/(4+1)3+(7+2)3+(6+1)2 = 25 +81+49=/155.

AC # BD epowolnoot ABCD ae) sioneag.

ABCD a6) muozoanelaeacssman soalolendnd ailedsmsssud AC, BD agamlal
al0mMlalomnesElea0eeman amalwlacens Ao

D3InDBEMe 12

A(3,4,-3),B(-2,1,4) agm snilByeeglcd mln? onely eeaeciowlenss P agan
MIBSNBIHS NEMHOM TV allaflBn)am VBN OB,

al@lanono

PA=PB arnyym ae) enilasy P (x. v, z) agyan @wyern.

JE=3 (4P + (2457 = J(r+ 27+ (v -1+ (z—4)
ARMOIVB), (x=3Y +(y-D +(z+5 = (x+2) +(y—-1) +(z—4)

10X+ 6y - 182-29=10.

DIINOEN 13

AGB,-5 7yB (-1, 7, - 6) apamlcu oeney @Elss800 (@1e:0sme ABC w)yes
aWlaesBo (1, 1, 1) anocd C af)ad :mEImIes qu)a k& TUo6 | dhas 91},
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al@landma

C 0195 qujaldTvoayanGd (x, v, z) aganlolesns. awiacsmmBo (1, 1, 1) erpool
moad

x+3-1 y—=5+17 z+7-6
o, = =1
3 3 3
apowoe X =1, y=1,z=2.
@RyOeImoed C s qalsavoalyadd (1, 1, 2).

3S3OMM oIRIUR1RIM (el MmERUD

1 muoasanolae ABCD anms myan) melatd ©@nomae A3, — 1, 2),
B(l.2,-4),C(-1. 1, 2) epwond MILIDAOD O)EIWINS T0)aldhTU06L S
YN

2. (0,0,6), B(0.4,0), (6, 0, 0) agyamlau me1e80w (@eosmoe ABC wyes mwy
26BBEB1OS MIBEEBUT HEMBRIBD) .

3. @RWwonsniliB) BWLBGHBAE)T (@e:osmo POQR 68 mele:d winoieno
P{(2a, 2, 6),Q(—4,35,-10), R(8, 14, 2¢) @pwomd a. b, ¢ w)es allel @smasd
DN,

4. P (3,-2.35) apam enilm)ailed mlano 5\/5 el ERGBICHII03 ) GREH
Owlenss enilmynilng u)ald:TVea\GHEOB 0.

5 P(2,-3,4),Q (8,0, 10) agyaT snil3 0968 @oniled eoElajlomam alpwlsel
anfl3ya@ R 608 x qujalé:avoaly 4 am@ood R 608 ag) avjale o] ydud

af) S,
(oy21m : PQ ailam R alleglesan @woweniawo £ : 1 @pwowd, R o

fk+2 -3 10k+4)
J @R 0olono)

V) 2 ldHTVoBL L UB ( . .

Rl N S R 2 |

6. A, B opmm1 enilm@)ened wwowmac (3, 4, 3), (-1, 3, -7) amayan;.

PA* + PB? = *, (k a0) qudloduoaly) @maiam P agmm enil@ysss)ss
WEMBOD V) ailaflEN)am TVBAIG: DALY},
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Mo{Nallo
(@ 2o0mR AGIOI 0216 EREMTBUS alOMialdo LloNIEBAW A1)
QUDMHBOG). AUODRB X, V, Z GRAMEEBUS af)M) alOWIAD).

BOGOL GRS ABEHERUE MIGsmPlanymm aqualasmelsasud XY, YZ,
LX MesEIBasam) «10mam).

T2l EIEBUE TUaaIWlTdlem o somsmgow] allgedleman). s
BOWEEBHS BAUSMHO0UDEERUD af)aM} AlOWIAM),

Wwlaomomeiomeel 8oy nilm) P @es aqujaideavoayadd (X, ¥, z) ag)an

MG Wo BaleIWa] o) RIONM). MAi®S X, ) z, WOz YZ,

ZX, XY apyanT meissalod mlimiss GndelsEBsosm.

(1) x enasomleel 6o} snmAilaal Tv)aldrvoayadud (x, 0, 0) agan
0)alC] e10W]olen)o.

(i1} y anerovlael aoy snilByailsad qu)ale:avealyanud (0, ¥, 0) agamn
oyel@ e dlamo.

() z epsrovilacl aoy enilazailang au)ale:avoayaud (0, 0, z) agam
oyolam]en ildleso.

P(x, v, 2}, Q (x, 3, z) s 6nila310008 @ozlenss @raLlo

PQ=(%, — 5 P43~ P+ =% )

P (x ¥ 2), Q (x.. y.. ) oy enil310603 ¢@oelajlal aloe® R agam
anileBy 1 © 71 o) @RowsNITWEBES allgelajowd R 603 av)alasauonly
Ul

‘ ( 1K, FRY, By +HY Iz, +RZ,
3 . .
N

e S S ] . Byamolaaile®moe

[ mxy—nx B, —AY Mz, — Az
i, ’
N

1 ] , suzaniaile®me anildlsea)o.

m R A A

o)
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¢ Pl y.z) Qx, y.z) opamT enilByeend cwosElajleman Aewes

ntx htv: 2+3
OW eNlaz)Ailead o) ald:Tvoa U3 > T 2 T 3 eRulal

B9)0.

¢ 30 Wlesosmomlead el (X, ¥, z). (5, V.. 2,). (¥, V.. 2,) aganla
@RY@OOI @OMIOAF WY A B (BONIHAF  qV)ald TVO &Y b U3

(lﬁ TX X Wty ty, 5tz
L 3 : 3 . 3 @Al Tleo.
alelimea3olsd

ailegausmR Halolmes allmonl apandlonalsian S0OM HAWENOGEO
{1596 - 1650) 1637 ©3 oM@ 3llBom :RLWAIGIOWENMNO]a] (lHlaldd] 2w,
DD (AITNMID EREGAOOIHG MadnI0IRCMEMR olwad sanda (1601 -
1665) ©HSWI0 LRAOWHOWHSWI0 (1640 - 1718) SHOOLOWI03 veolwoen.
@RAINYHS TuogdAMMId (WHBdm @IOFNWIWIHNS MJalMdaud Deneow1)
pamslens aillwsoowsBud MEREI)IN]. HWGIGEIMERo (GHaoMm R yoel
olEms GRRWEBRUE DemEowleeandlele ER@Iem alleavlajlafleyanlel
SO MO0 ValBWOUIEMAM @IBOM V)l EISEBOBS)0la] 1715 @3 Elsru
oIl e, eudemoeil (1667 - 1716) SHOCMSG] 0le@eem (@laom
zydlolow ailgowon] aleadlajlajmie twosmi GREnOBAINIE @BE oW
apoImdlajlajme 1748 @3 ap@d.aoweld (1707 - 1783) ®aaj “Introduction to
Geometry™ a)m ajMO@0mael BeNEdo QIDBLOIRE! 5-00 GRW IOV
BrMEITWwee] @laom 200leew &0l 2500 wolalnslajlgers.
19-00 MQOSTEIHNG ©6M=d0 ald@lled @o@@dem @manled @)S;®Od @OMm
seBglceles 2308loew ailnnewa S, HapRBOSILOT BREIEIlG®mI
milevoamomieel Space-Time Continuum oolelosm DD (A IDCWID] B
@RS LpITNELAND 960N GOaIN.|S;OYVI5)AGE).
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BRWJINo 13

Mn&:830 GRNIGLINERB]0

(LiMITS AND DERIVATIVES)

P @meimo §0) WoCHOITE THW Paic@owla) (aidi@] (aidlervemes oflwale ol

0008 wemlamo TVBBanaoayl Salcqowlante - 6)6}(119" Sanal %

13.1 @g2ajere

D @RWIIWe deinolaag (Calculus) @ryGyaiskoosm.
B0} afidEOMnag admLeIcminel snilm)engalensnzo
SN BQODIMMIVE]a] @Y aBHAOIEG @) el
BRENEIGIAN AOQAAD MosNITWla] aloMo MSOIIAN
DML @UIGLIDIET hElMo. @RI EIZEHTID
Wdl2ilenosno @aan GO B0) GRyUdXe MO3:)
SHWIEM, @BBY0 DalGRMDDY. allmis avlases (Limit)
unedailaoamun@lod 8] Mdaialho M3 b0
@oIeag NNRGM® (@lodazga|fl aloloei;ma)oe
RaIQIaN]. oSG @RAIGEIRCWINT MGl 1m0
Geles a@mlGajmewlo @ROTeg snlRuemlo o
BHUB 2l@ ] H2IQIBHDo HaIPIAD. Bajo ailel OllEUaH

il Dagrias Y5
(1642-1727)

ABHRABSBINS ERUDLIREBUS Hae)allSlen)d@acen M ERWLIVOYIN3

13.2 BRUIGRIRN0 o)) @0
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“For every prime number p, ./p Is irrational.
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~(For every xeM, p) = (There exists xeM, ~p)
~(There exists xeM, p) = (For cvery xeM, ~p)
932aND6Mo & 8
DMIBIENIM  (AITITOAUNHENS WBHWo af)FIo .
i) Ewvery onc in Germany speaks German.
REOIVLNRB a)QAIB)e VAR BOaHI TVOTIGIBH0.
i) Therc cxists a primc number which is not odd.
HQUVORILWEIAD B0} GREILRLTVoERIY DETE.
alBlan0®o
(i) There cxists a person in Germany who docs not speak German.
BWBAT B0 TLoMOBlSHOEN B0l Badamlalensns,
(i) Every prime number is odd.
A €10 BREOEITUoRIYd:Blo BQWIsM,
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(1) For every positive number x, there exists a positive number v such that y < x.
(1) There exists a positive number v such that for every positive number x, we
have v < x.
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(1) There exists a number which 1s equal to its square.
(ii) For cvery real number x, x is less than x + 1.
(i) There cxists a capital for cvery state in India.
i 08¢ B®0S;oMIGleNaM §0) €R0S] (UM®IUNGW 801 aeQormlead
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BOMHLIRND aNRIBEBEIOS afsiRo 1 @em. @R@IMood 4 agan malo £IElEH0
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i)

{(mailos 3 @pm)d)El DEIEEseMBa®), @pal 2, 4, 6 ofam] :meusEBssm.)
DDA AlOATHOOS B0} TLOBQIODIAG TVIWL® «f)INO) @B TLoRAICIIM
BRMYD)LIND ANLIEBSINS of)sPallo CRHDWIBR ORLIY (RIDWIMIMEBH anel
BSOS af)SMQljo MINIENBS FDoWENIMLAET, GIHM MOWLCIHFOS GLUDHO
milrpoamo (Classical Theory of Probability) agyamy a10w@an).

TUOWLNW MR 1SHEMSIBBIESW 0 UM MHB)ESWo @RSITULNOMTNIES Ailw
BlalammMOTINM TOAULLDIWIHS MO0 GMIATAIMe af)(MNIEM  alOWTHOY.
0 ONEY U1RLODEIRUIBRI0 ERGIGRMOW ~I1BlAIGH:8 DTE, DBEOAOBENGTIT
B0} alo1HHETNOITI BN af)sNo aITIEMMaD LIRS DOMEHIGE D milebd
amEIRUT LaldBOOI BB m):)uﬂcaagcamﬂ%. ELUD IO LIS RO 03
afEIY alBleMManelaBudanio MYElY (IDWoMio MEIHIAD). EBGOVDT) ofeld
alBleMDanelsERud eIclemmaiinie onely ERAIMNIOL BREMIBBO). DY WIEMIal
220 AlWIW By MdalalNoe GREL GRWIMIGI af).af)0B. GOUBERINNOGOIN]
af)m Oat1yad wemleywomimeemad 1933 03 muawymwiss B0} Aol milzuoamo
ailomlajloaysiom). @e@lmow] @rEgass wNMWETRId 80a0 Glalosnisnilailgl’
A al)TIGHATIE TUOWAGRWSNT]a] TVl IBSMEBSIHS ERSITLNOMOBIE3
llvor1@G]a). D TuAlaIMeOID) TUOWLTMWINS TUIWolIBIEM Muailalho ag)moem)
AlOWIOM®). D @ERWAOVONIGE @D qualameomnsncla] alwgmow] alda]
&2l OMETE.

16.2 {0l o1@1a8i6me (Random Experiments)

M RTAlEE Mo HGd®OR e HalgMm allel aldladamsamsIns anelo
(nl0lailenoad muowleniamaiie aQ) 2210} (10l lendad TuoWleedtmaIwImo6M.
altlo (al0lailesond quoUWlaeda® oldletHememens (alUalTOE ol leMemo
af)aM] alOWIN). 630} MIEMTo )OI al@]eHeMo, 80) TVAIMEONS af)Ol
WM al@leemo af)Milal i) 9R0aNBSMRE. HOHOONIENSS aldlaHsm

B30 HOTROMI )5100)B0T] 21d2) B21T).
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80} al1lBUIMOED  (alaIMIGID ald1B3:MeMo af)M) alOWEMEREITS,
L ool 8aNIcd @)S)ME aldlemmanelsmud eenaowlolessmo.
i. DB aldlam®anels (al0lailaeanad quowlamaolal.

0D ARWAIVOWDIW alRlsMeMo af)INME:H06NE BEGUBHNIND) (A1l N T»)

al®lasiamo ag)anosns.

B0} (1MW aloleusmamlamos)ailad eldles)m afomoo) oDEIGEH o
aldlsm@anelo af)an) ailglesoo.

B0) Hl8Og BOTLOO GNSEABIAMOIM) MM DO} Hi0aIQMO (WDVTEIDE 60}
MOsTNWo af)OlRIN® (WorLlajl§)Eenas? DB 80} MOSMWo OGS
AfIMONEN alTlEMManeledBud eldlente? smam BlEleaam @R alolemod
ANBIEBBINS MEMED oW mowsmo (Sample space) afIMio alOWIM). DD
TUOWLDONEMANINE! BOGRD ~lBleMMaNBIGEMMW o TOoWimosndlm) (Sample
point) af)amio AlElB6H00. BB B} TVA2IMOBNG of)TWGMUOUS DEMBOE)AN
TUOWLEOUWEMO af)(0:lo? Alladlw I IMmOaYE® e leHEMEBBIHS TUOW LMD
NEMEBRUD SR,

aflel 932000emMsm3Ud Sl alEleupowlande,

D30RNOEMa ; 1

BGO TUAWo OENE MISMVEEBUE (BT BO) B)ald MAMBORo BERD) OENZ) V}ald
MOEMWANe) afOkRIM). 0D alTBUIMATING TVIWLTINEMO af) P }dh,

al@lanano

nilds o MosM@siRUd 9SSMIMIGE GHASY STNIBOOEH MIEMWo, VN0
OO MOEMWo afMlsmBam allglenve. 8o) mosmuamlay mel (Head), auood
(Tail) ag)amT o6n2 msLIEERE0EMBRO) DA WLOO:Bo, H, T agyomlause:oeng avyail
aflonde. TVOWIROW AlBlEMMADLIERUE A0S ~l0WIaM).

2 mosmuemsilano H &1500; anaioom mosmuomlad H, csmsonaom mosma
owlcd T, apsieoom mosmuamnlad T, acsnecanom mosmuomlad H; 2 mosma
sngleno T, msmem Mol aldleme anelsElgosmMBa®). @REIMOCS TUWLmO
wemo, 8= {HH, HT, TH, TT}.

DIDANOEM : 2

B0) 62051 TVRLIMEBHGHUD (80T Mlelwio 26QE aljnlafio) aOIWAN ald’l
SHEMO  aIBINEMEN . D aID1SHHEMONIDG TVOWAMONEMNO Ay S} DD
UL EDONEMOTHGD o)l @ROWVSIBUE BOENEIN] HeMR)ailSlas)dn.
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al@landma

mlel o ®oen3WIod 1 ag)am quoaly®o 2NN TUAAIMEEH5WI03 2 ag)am
TuoRly@io 153N} afan oilandlee)d. molom (1, 2) apan avyailajlesgo.
D@D Al0FMOE3 D AlGleMManeIEBERG (X, }) e@daE au)ailajlesdo.
X a)m® MIel 210950103 151N TUoali®io V a)dN@ 2N TVRAITHO
S30103 &l5)M qvos e AREM. GROY&®EE S = {{x, ¥): x ®al quaalono
BRGTIDBI ToosY, V 2}QUD VA2 IMOENSWIREI Vo6 )}
TLOWSMIDEMADIDEI BROWSEBEINS af)ifPo 6 x 6 = 36 @PYEI. TVOWIHOINEMo
2NQIDS HBHISIHNA).

S = {(L1)L(1,2),(1.3).(1,4),(1,3),(1,6),(2.1).(2,2).(2.3). (2.4). (2.3), (2.6)
(3,1).(3,2). (3.3). 3.4), (3.5). (3,6). (4.1). (4.2), (4.3). (4.4). (4.5), (4.6)
(5.1).(5,2). (5,3). (5.4). (5.5). (5.6). (6.1). (6.2). (6.3), (6.4, (6.5), (6.6)}

3,
o 30l |

BO) MAAITRORNG H [alddto afOlWIGIU2UE TUOWLMOWSMOIGS 6" aldl
eMManelemBud aeoldleno. MAl®S 6 oa)ING TUBLITNOBHFWINS BRI
EERSIAS af)SINEEM, EBMGAINE] &Y MISMWo H (21010 of)OlRGII003
TUOWLEOWEMEWIE 27 aldlemmanelstsud smeololes)o. mailes 2 afano
MOEMOON DG MQIEBBINS af)eflo @yem),

)
)

D3InND6IMNS @ 3

2NQBS DMIBGIENIM aldleHemsBBW3Es 0. lME0w TOHDLDOLEMEEBUS 6N}

allSlon)d.

L &0} @gidd)5lons Galdeeglod ae) 1 0)aln Mmoemee, 6@} 2 0)ald MOem
@o, B0} 3 ©)ald MINWo af)anlal 6rE. @D B)5l caneaglad mlanye 2
MIBMWBUI BANIMY alj0GH SaNOW] ANOSTIN SIS AD).

I. ®esMB8 630 B0cUTId 80)] Udalo EMEBIGIUNT BRAIGSEBRBNS
af)so BOOUE GOSN |SIOMIAN].

al@lanano

L 80) 0)al0 MMOOT Q af)mlo 2 03ald Mosmea® H agymio 5 @)ald
MM R afamyo ailgleansoe. anwoud dmGle af)S1en)dn mosme DD
2N MEMRERSINE em®slene &aNIHd. H anecislad Q aneeislad
R. @maio Q apym Mosmmmosm} af) S)Omemeslcd 0eNaoad) af)S)anan
mosmmo H anecle;lad R @, m@ilend 1dlsmo ~nelsasud QH, QR
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af)MIQUWIETS. BRBL af)SIENMM Moemmo H @resmsslod 0smeoa® ag)s)
SN Moo Q erealmlad R @rydio. mdilead aidlem® anelsssud HQ,
HR agymloimoe). e0em Galosel @me)o of)Siaman Mmoo R @rywood
QETRIAM af)S)oe}am masmmo Q areel@lod H eyavo. ooileaad aidlemo
anelseeud RQ, RH apavlaioosm.

aroowo S = {QH. QR, HQ, HR, RQ, RH}
I. ®esMBs H9a0CUVINd B0) Qldato GRAIGSEBUI Tordilend@lolendo.
@RGa|DU3 BRAIGSEBFNS afeo '0' EYWIGlEe)o. GROIEAIDELI BRIGSES

8105 aféNo 1 @00, 2 R0 MEBHM aBO GRVEUSTTUWTIORYIDAOGHDO.
avmlmoed S=4§0,1,2, ... )

D30NOM : 4

BO) MOEMWo afHOIWID aldlememo alglnsmland. mosmuowmled el (H)
@yem elElemamamssled 3 Mlel alamidglo 4 HUSOD a8l D88 &B0)
I3 WMo BO) Al af)S}E9)m]. MOsBEMIGd Auowd (T) arem eldlos)
MOMEBIAS B0) TVBIMOBHG afFWIAN), DD IO TSHUTNORING  TVIWLDO
NEMO af)F) s

el alses B, B, B, af)jo oamom alame:as W, W, W, W apanio
SHOJM00.

S={HB, HB, HB. HW , HW. HW_ HW _TI1, T2, T3, T4, T5. T6}
mailps HB, andmneossma mosmoemlad H eidlememioud B, afyan 100
af)S1o9;M. HW, andmnaossanl mosmoemlad H eidlememiosd W, agan
alt® af)S1e9ym). TI GrAMNm0EaN®) MesMOOWIEd T @lg1emioud quaalen)o
angilad 1,2, 3, 4,5, 6 agm’l menseBud e1&lendo af)amOsTT,

DGFINDEM @ 5
30y moamwe 60) H algimmonoso @)5@2waw] agoloiam). sodlaag muowy
@IWEMO af) P b

al@nN200

MIEMmWo @YKo afolwienndomsan H algoe. eragi@lad 08200 (a10010040
H a1500. @a@gmm%aaﬂma 3-00 (at0aiuoyo H &l500, aremsam @)s@amoed,

S={H TH TTH, . . .}
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2NQIDS HBIS)OMNBISNAN ~l01SHEMEBBINS TUOWLTOUEMNO af) P b
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4

3.

10.

B0) MOEMWo 3 (aldUdyo afOlwian).

B0) TOA2IMOENG 2 (aldIweio af)Olwian).

B0) Mosmo 4 nIdAILo afTlayam).

B0} MOEMWA)o &0) MUAAMOSHFWo afOlwwIam).

&BO) MOEMWo afHOlWIM). Mmosmuewled mel (H) agsm alglsmmanelom

108 B0} TUILIMVSNG aPIlWaN).

X agym ;moliled 2 aperda)glasio 2 oalindangle:sio e, Y agyam ool

Wled | amendan)glale 3 ealema)gle:8)o Ome. @maEio 80) B3] HOVHEOID

S}OMWIMGERBto B0) SOV HMOGETMSIHNAN]. DD o IO1SHEMON DG

TUOWLEIOWEMO afy$) ).

B0} WIS aljdla]y MOOBIENSS RO} TVALIOROSHFWo HAUBIOW THO
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MUORL0 GOELOASIAMIAN]. DD alR1HHUEMANIHG TUIUWLININEMS af)F)

@,
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SalSMIGEMD afaM GO SITIM aldTHHEMOMINF VWL MOEMo
Lol
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OMSG TUOWIBINEMe afSLTN S
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Daislolod BlesHailonanlel oD « 1o laHEMOMING TIWSDINEMo af)$}

N,

B0} MIFMWo afOlWIM aldlamems alolwemlema. areio el (H) arerm

eldlemmmao&lod @pem mMosmwo aAleaelo ofoloym). @asie aod (T)

BREM LIElEMMBOEI0S B0} MIR2IDNOGT BO) (Ao afOlwIam].

0V al0laHEMTVIHAZ TVDWYTIDDENO af)FO)db.
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30) eauglolod mlanie 3 sruudsm)aud af)S}EmaN). BRI B2GEIaN)e aldl
GU0oWlajeutato @S2 ® (D) ag)mye &s2010m® (N) agymio ®oo ©o]
HOIMY. OV aldGHMIM@R DAY TUDWLMONEMO af)9) )b,

B0) MAEMWo afTIWAD). OGNOR aldlemmanelo mel (H) aneamslad
BO) TLVAUMOENS aPTIWN). D LA RIG ldlemdmanelo 630)
DAV DORNEMEKICE @l TuaLIMessg AlerEo aHIlWam). DD alel
SHEMOMING TUIWIENOWEMS o) PIEN}:.

MOE]l &selrvdatemsIBgled 1, 2, 3, 4 agymm quoalidnd of) )il dles)
Ny 0D MBI SHaAEMaBBle 60) Dalglulad M MEIM GRS
eIdamyamy. &o0ud N HaglYlod Mlame aamin) oiloGs: amow] o6ne)
SHSEIZMNS BHoMEMEERUB af)S)BNIN). af)SIBMAN HSEINTT dhaHeMo WIDIeE
a5l MmigodHallomanlel. D 1 leUsMABING TUIUWLIINEMS af)¥)
),

B0} TVD2ICNOGOT of)GlWIAN). TLR2IMONSTINEI alGlam@manelo 830) DO
TUOBLJWOTWOM3 630} MOEMWo a)FlWANY. TLA2ITNOBENFTIOE! al@lerH®
a0Blo $0) BYTLORIWOWINS @Y MOFMWo O6TE (a1IAUUDL0 of)TIWN). D
21D 1HHEMODIHG TVLDWLTONEINO af) 3O

30} MO6eM©o oBlnam). aldlem@manels Al (T) @yeemelod 2 aljiafio
3 ®0}ajio alm®Ul 988 680} Halglw]od Mlanio 80) aldd afS}emND). aldl
smmanelo @el (H) @resm®elod 80) ruaao)oons of)olaan). D alol
EHSTDONDAF TVIWIDIOEMS af) P,

B0) TVA2IMOENG 6 o)aD M&rlo EIEIGHIAN®) UBO ©)SE2|VIT] afTla)
an3. 0 aloleHEMODIHG TVDWLTONENO af)$} .

16.3 Mocn@RUd (Events)

AEPEBTLORIYGHIMNS WEMEOMalF] Moo alolajlgiaE. 7 @ 00N ofanod
TLORIYBHIMDS 6o alBlDEMIend. D HEMONAG afiQone H2I0lw TATTo
wemaomalg] allaoilajl5yeen=o? oo wemo {1, 2,3, 4, 5, 6} @my@eman @oemoo.
B0} TVA2IMOBOF oI ale1E6Mo alBlNeMlee)d. D al@leMemamilaag
moowimowamo {1, 2,3, 4, 5, 6} @mem. @D 0sM=) NEMEBRo DNEIY VMBS
REMAN) HOEMOo. FIMIWVD} WEMOMINE! TLATTDNEMOT NG BRED (nIOWIMY
@6 TUIWIEINEMOHITT MIOWIDBBINS DEMADLBSBOY.

B0} MW 2 (1120 afOlwam aldléteme alBluemlbn)d. OGN Muowy
omeme S = {HH, HT, TH, TT} agen).
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20} H ool &lsym aolemoanessedd HT, TH agpanlaiosem. ooew
E = {HT. TH} aga} ailglensoe. E agyam wemomylae! osme @rowsiBalo S @3 gens.
BRIV E af)m wamo S a)n wemomIead 80} 9alnemmoem). HEmGalonel
TuoEnIEEB@)o (cvents) S o0 DalnemaBR)e CXAlEN8s B0} aUMWLe MIEE D6IB)

allslanos.

MUaEsB3UD

MM qVacale aviailajlanyan
S 908 @alwemo

iy oens T

A={TT}

a3 Snosm®) 3oy T

B={HT.TH, TT}

af)Qano @sloo aoy H

C={HT. TH, TT}

DENEODOAD (ald0ldio H anel

D= {HT.TT}

afQono )sloo osme T

S

{HH, HT, TH, TT}

T &a195 af)afo OTEIOS )51

¢

oilod Wlamye S B BalEMEEBUEEN) B0} MoRAINNBIW] NIMDMETE of)anio
ABH@O0) ToRRIOMIMe S H0f DalnemMoRAOW] MIMWAE af)aNlo BMMIeD
H600. BRONBGPITNE B0) TLORAUNDD NSNS alowimm oloNwled mldaailessoe.

M@alalmo

TUOWIDONEMNATING aFHBO0) DolNEMEOMWIo B} Tvosal (Event) agyamy
ol 3o,

TUOWLEOWEMEWIHE! BD) TuoRtlo E MSOM) o)) al0Wsmeaeslad @y ald |
MOBIHG alBleMmmanelzd o, E afan quesciomlael @ronaowlslasnsmo.
@MV, @ € E. 0 aldlsmaanelo o, E ©lad mecislod E apan quosalo Ms
Mgl af)Mio alOWoo,

TUORAIENRNS @EPAIMINS @RoNEBBINS @RSITULNIM@NGS 1MW d@lTlande.
1. QUXVIBEIEM avegnla (impossible event), ®13aj0ya% aveeale (sure event)

B0} TVA2IDOSNT af)O1WIGTUIUE DENRIGIAN TVIWIMIWMEMS 210IRNS BBHISIAEN
any.
S5=1{1,2,3,4,5,6;
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E apym@) muaaioooegolcd 7 &g memlmoe 010)am @)ale’ af)dh qTvoRIadsTT)
apmm1dlenas.

E agyan aquosio «f)®)@00d muowlen)an)easzo?

OI0d Boowo Galdendlel of)am ©06moo. @R@IMOG3 E ag)an wemo woymywem
moen, DOIOM ¢ 9a1eowla] qu)ailaflesdo.

B0} TR2INOERS a0l aldletemo alBlwemlems. F aponoy quaaiono
HOFMDS MGFIEIHOM MRUCT B0) BQIVEAILELI DOFIVORILEWO MV)aila]
HOHM Mo, @™o F =1{1.2 3,45 6} =8. o9 aolesemomlaag
af)&I2 alBleMm®manelsEBg)o F of)an qvocalo Msam)am@lem avyailalonan). @poy
p@oenE F =S agem. arolmond F om 80)] 0132088 Moo af)im) aldw)
any.

2. 12y quoe@da (Simple event)

E agyam 80) quosniomlod soowe aiimen 983) of)@10d G VoSO EIeal)
MoB0Io af)an] AlOEIAN).

PO} (NOEMWEBUY ol aldotemo al@lWsHe)d:.

S = {HH, HT, TH, TT}.

snailes E, = {HH}, E, = {HT}, E, = {TH}, E, = {TT} agavlal ere moanl
GEB@I6M.

3. oW uo@nda (Compound event)

E ajom a0) dquosa@miled aamled &)S51oad @rowaBud ooenemslod am auos
QUMD TUoM) D TVOEU0 af)(MM] oIOWIAD),

B0) MIMWo 3 MM afFIWIM al®leHeMo aIBlNEMIBe) b,

E - es\onymoail e30) H saslgyom,.

F - agpaije snyosoma &oy H s1gam).

G - ctemouddl &) H aslgyamy.

E={HTT, THT, TTH}. F = {HTT, THT, TTH, HHT, HTH, THH, HHH}
G={TTT, THT, HTT, TTH}

00 930anvsmamlad E, F, G agom af)ele qvosnEBSlelc SMMIGE &)S)CHd
TUOWL MO BHUB NS, EREIMOTE D TUORNISBUE TUOWAM  TLOBAIES
S06TM,

WEMEMUB o) EPALLVQOTIGE DeME) MEMEEBBIHS GO, TVodo, UL
MU0, al}@dho af)aD] (W33 alClaflglens. MEMEAIONE! DD (BHlWHUd DalGID
Wa] TUoBAUEBHS &)5lGaI3EN0M quoWlen)o.
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1, al}@dhorusEBUd (Complementary cvents)

A apan afe®00) TvoR0le al@lwemlapene Mayes A’ a)an @eQoo) TuoRalo
BHeTR}ailSlond0. MOHHM A af)ah TVORUOMISNG al)OTVORNIS af)a) alOWAD].
oilam ‘A quoeailen)anlel aganie alOWOOENE.
DEIROOEMOIM MAN MM a0l al0ldmamo aldlnamlen)s. moilnad
moowimowaemo, S = {HHH, HHT, HTH, THH, TTT, TTH, THT, HTT} aganosm.
mailes a30) 'T' &l5yan qverale A aganiclesas.

A= {HHT, HTH, THH} S

TooRMo MSANMOW] MI}BS alOWOo. TP WD
A a)am TUoBNIGHIGE WL aBOMO0) aITleMD) /
n_DEIV(GTESﬂmgo:A eiglonmilel’ o TvoRnlo MSaM) % / /
)0 MIMHD alOWo0, ERGIMOGE 2)»SlG3 aIOsHIm ///////////////////Z

9B80a00smolad Al = {HHH, HTT. THT. TTH, TTT}
agrmeoo) Al={o.:0 €85, 0¢ A}=5-A anwlol allyme 16,1

B9}0.

2. ‘A anagislod B’ agan avesale (AU B)
A B apavlal § agam quowioowemontlael osne mortlessgde’. A, B agam
MoRMIEABRS h)5le2jdont 0)alleolenom morcacem A B. eronwo A B
af)aN MoB0le SN A, eracialcd B, aeeci@lol A o B @ ¢aidano
@R Wolen)o.
Aanegiled B=AUB={o:0 < Aaewweslod ® € B}
3. A quainma B ag)am queEala (A~ B)
A, B ofjam aquosaismSInel 9al0mnn GrowsIBul DUdaR|SIaN TUoRAINIEM}
‘A mowmo B’. @ A B agan quyailaflesyam,.
aponom A~B={w:0 c A& o c B}

DBEOOEMAV] B0O) TVAMOENS 2 (aldUwyo oGl ale]lesmo alolyw
M0, A a)IN® @BBLLAI0NML0 afOl@IEMINE &I5HM MRUCHINE! TVo6LY
6 agymono B af)am@) osney (n10010nlo of)Olemnud 80600 MR IGmIGEID)o
TUoRILHUB 536N Qo 0@ 11 &slgian qvogalae @RHSMATIG]
BN G,
@eaoud A= {(6, 1), (6,2),(6,3).(6,4), (6, 3), (6, 6)}

B =1(3.6), (6, 3), (6. 6);
Broye®aE A B={(6,3), (6, 6)}
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4, A nymyoave B

A w0 B m)o oenE nememsoowd A - B apand) A ool asso)e B ool el
OHIMDOQ BROVEIBBINS NEMMVEN. MEaI0eEl A Wi B wlo 0emd quogaiss
50wo@3 A- B a)an@) A ©la8 9380 af)ocd B @13 sHEI0Om@a00 aldlem
Wanekmgns wemaosnd, A - B=A ~ B’ agen.

D3INOEMo : 6

B0) TLAMOENT oI ald]B:HMo AlFINETIB) . A af)@ CVRLIT)O
HHFVIOS MEUTD) B0 BRROVYTVosY &SN qvoctialo B e qumaloy)o
HOFWDS MR HO} BYTVosY GHIFAD TVoRAICNe BYSTD. af)E:103

() A eroclwmlcd B (1) A avowae B
() A aneyoove B (iv) ‘A exglemanier
aanlaeE V)2 ila{leeian WEMEBEBUS af)$O)db.

al@lanano

M AuB={l2
(i) AnB={35)
(i) A-B=i2;
(iv) A'={1,4.6}

B MLAAIMOSNG afIlWIM aldlatemo al@lOatlan)d, Hailes TVIWLMO
wemo S=1{1,2,3, 4,5, 6} amsm. A afInNo} 80} DOFTV0RY 1SN TUoBANN0
B afymn@ 80} &Qauonly &l5am quvesalale @meemaridlesns.

A={2.4.6} B={1,3.5}

snniles, A~ B =¢. ool A @ B @ allwiemunsmsmsosm, anmowo
A msam® B msseamoilam msqeq|Sioms0le @rmMGaloeel mldlajo.
alomUO] al0emmoed A, B af)amT cvogsmBes aloalaloo SEIUIBNE SN
TUOBAIEERUS af)aN} alOWEMHBHIG 6D) TvoBlo MSSHTNG BEQ MoBOlo MS
SNAMNAOM BFIAUISHIMo., ERMOWD OD MONE} TLoRNISMBlo RGO TLAWO
rvognilosswlel,

830 TLOWL@INEMOTIRAg el TuoenlsaBud (Simplc cvents) agejwea plo
aloMialoo BFlONGHN[SIAN TLRNIEBSIDE]0e]o.
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B0) TVAADMOGHT of)ClIMN aldlotemo alolwemlsme. S = {1, 2. 3, 4, 5, 6}.
2NAUNS alOWIAD TVBAUSEBUS alGlWEIHEN) .
A4 ©3 @)000W 80) TVosly &lgan)
B:2 cmenoud @)simeno 5 emendud h0QOmIBOW TUo6Ly &lg1an).
C: 4 enesowd o)5)mene 80) qvosy RIElenIam).
A={1,2,3}, B={3.4}, C={5,6}
AuBwW(C={1,2.3.456}=8
A, B, C agyan] quosiesBas quay? TUoRsBBUd o)D) alOdm)an).
Daldmawl ansomoed, E, E,, ... E, ool muowioameme § BBl 7 MioB0I6E3

an

8)0, E]uEguE_ﬂ,u,,,uEnzx_J]Er.:S By Daldmoed E E., ... E

7

afamIUHW LA TUoRAUEIIUB AfTM) ~lOWIAD).
osoam E N E = ¢, 1 %7 @ocd E. E ol e¢20slegow] alo)emeamsod,)

SHWYo E’lEf =5 epeyemwi eardoood E, E, ., E oo aemialce aslan
HONRISIAN MOBOIEBEl TVALD TvoRAITBRY GREIolon)o.

DGBIN0EMo : 7

DT} TVRAIMOBENFHUS af)OlWIIM]. DOUVHS A)HSILIHOD H)aIEBSEI0 AU
MORISHRANS Odbd alBlDEMIlan)d. D aldldHIMONEOW] MIMLSA|S BOIMo
TOBOIEBUS 2}0INS HGHOSIONAD].

A o ogTvoa s, B oas 3 9 wermlmecem. C: ope 403 ejonism,
D: e 1] @b aysymensn?

aROE GEROSIHSVEM aldTialdo SFIUIBNOASIAN TVoEAIEEIUD Ay} HETIR)
allSloa)d,

al@landma

A={(1,1).(1.3).(1,5),(2,2), (2. 4),(2,6), 3. 1), (3, 3), 3. 5). (4, 2), (4. 4),
(4,6). (5. 1).(5,3),(5,3).(6,2), (6, 4). (6, 6)}

B={(1.2), 2. 1).(L,5). (5. 1).(3,3).(2,4). (. 2), (3, 6).(6,3).(4,5). (5, 4),
(6, 6);

C=111.Q2. 1.1 2);, D= {6, 6);

AnmB=1{(1.5),12,4),(3.3), 4 2). (5, 1).(6,6)} =¢
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A @0 B @0 alomlaloe a¥100009a]S)aD TUROIGBSE].
AnC#20,AnD2d.BnC=o:BnD =} enoneasas ezosledd (A, C),
(A, D), (B, C), (B, D) agamilal alomaldo 84100600 ]SION TUoBAIERSE,
CnD=¢ agooimond C @ D @ alotialoe a¥lanassa]syam,.
D3O : 3

i)

BOH MOMWo 3 (aldAIRL0 afIIWIOM]. 2hAUSS GHOS)ANIGEMAT ToRAKIRUY
al@lwsrmilas 1,

A sr) ayeo aslgyamiel B symye so) H algymm,,

C: anoesloos 0snd, H &8 a@mlene olg)an). 00 quocalsiied aloaialoo 841
ADSNENSITDONe TVBENM]e ERGET0Y

al®lan2a0

S = {HHH. HHT, HTH, THH, HTT. THT, TTH. TTT}

A={TTT}, B={HTT, THT, TTH}, C = {HHT, HTH, THH, HHH}
AuBuUC=S

A, B, C apamlal quai® qroocaIseBao6m.

1500 AnB=0,AnC=9,B~C=4¢

A B, C apamlal alaabalto a$lananea]S1am uoglsmBslo TOaY) VoGRS 1o
@ETTY,

l.  80) TUaLIM)EEeg afOl@IN). TUALIMVBHFWIGE 4" af)am @mErlo H0sm
AN TuoRoeM E. ~1tos9g5wlad 80 Hogauealy @:0emleaman o
a6 F afmie &hoym)és. E @lo F afamlal aloalaloo a¢10106800q ]S
TUOBQUEERBOGENO?

2. 80 TaxI®)eeNg ag0lwIam]. 2)06S BGHOSHTNIGIENAN TIoBRIEBU3 Al

WM B ).
1) A7 03 ®30000 80} Toos) (i) B: 7 @3 &)5;menw 60) roos)
(i) C:3 o0 sy vyemlmo (iv)D: 4 @3 o)00100 &0) quosLly

(v) E: 4 @3 esyoeinw 8o) wogavosy (vi)F: 3 @8 @:0woom o) quoay

AUB ANB.BUCEUEDNEA-C D-E EnF,F agpanla &osmye.
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TR} (MVA2IMOENFHUB of)0lL)HWlo GRAWRS DIHSILINTD B)ELICI8
QUOYAN TosUY 01D 2ISIONHWI0 B2l al@1eMeM@NI03 21)UHS aN]
BlEOIAN TVoRAUBBUS alBlwemlon) .

A psre) msLIsEGIGEIN)0 TVOELILBINS M) § @3 )S)HCD
B: nenélene 2 of)am avosuly elglasyan).
C: m® agQoije Soaemo) 7 9o 3 &ad wemioanoe

DD ABO®INGH CROSIHBIEM aloMial0o BFIQIDHNHNL|SIAD TV
EBBBI )0

BEO MVAWo 3 MIEMWEBUWE aflwian). oy’ H eldlss)m auogaimos’ A,
oens H 9o a0y T @0 eldlesymm quosai@osmy B, mym) T eigleman avosal
acem C. smoasom mosmuemled H eidles)m quogaimos D. snauwiled
AROMVNSE TUORNISIBBISM

L ald®aldo &FlAISOO|SITN TVoROIEERUE

0. ElPel) TUoBnIsEBRud

. TUOWBM TVORAUEBUI

DA MIEMWEEBUR afFIIIM). aNAUSS §IS;OYNBISNITA af) KOs,

L ald®aldo &$l0I069HASIAN 6N MoRNIERUD

1. ald®aldo &FlAIEHeNSIMAINI0 MVBWo ERHDENBOW 3 TVoRAIEIBUE
iil. alETCalo BFlQDGENNA|SOCM ONE TVORAKIBUI

iv. alemialoo F1010H6Ha [S;ANG]0 af)NOOS TLAWo GREIDTCIDAOW @eTE
TUoRQISTRUD

V. aloalo &¢10106060|SIN M0 TOBENBEITHTRAN AT FVoENEEUD,

RENS MVAAIBRDENGHUG afOIWIAD). 2ANAUHS HEOSIAWIBHHNAM TVoRNAISEBUS
al@lwsrmilas 1,

A - smMmozeom TUA2ImEe950103 80) De3mos) RIElEnIaM).
B - 8Mooeom quasIoeenswlod 80} aQmionly eIEleeian)

C - o Tuoa1mosegeSlene LIEIERIIN MUoRILHINS Md 5 GRELIB;103
5 @3 @yonl
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2NAUNS BHIS)OMIBlENANU SHOEM) >,
i A’ (i) B eclonanle) (i) A @regi@lod B
(iv) A @B o (v) A erem C arel (vi) B ansgi@mlod C
(vi) BopCwp i) AnB ~C
7. 2303 §3:050mI6lenan GaldBIHOm GRSITRNIMeLSIOI, (@280 6)
2NAIKS LIOWIINOI WEIEWI HOEYD af)dn HaEailslon)d. (@OOMo af)¥}
ONd ).
i A ®p B oo alealaee 85100698 |SIAN TLOBQIEEBSIS.
i. A ®o B o alemiaoe a¥l0neONSIANAID0 TUAWMORe GRS
. A=B
iv. A®p C oo a10Tlalde 3100000.]SIANOIDOE.
v. A ©p B’ 9o aletlaivo 8910068060 ]S1aNQUIR0M.

vi. A’ B’ C apamlal aloaGaloo 5$1010896a]S)MAIW 0 MVANAIe GysM),

164, ]Wo {o1296M MAlalMo (Axiomatic Approach)

S ap@ 80} (102N 1D l0lGHIMOING TLoWImIMEMae A 80} TVoR
QIOREVEM. D TuoraITIng mowime® P(A) agan auyailaflesyan). P(A)
2D S 6 alPEMEZIW A af)dn TLORDIGOINIS MMLABS B0} GoaI1ma1YD
aB>3206m. ER@OTO P(A) oand) 80} Tuowima agdseom av)ailajlensmen
I8 21015 2lOWIAN TIVO(AIBOEMEEBUS 2 l0LIldne. |SEMo.

AVIWo (alddeo (1) - S o) TVOWIBENEMETHG B0} DalOEMAIEM A, GO
ehosre 0 < P(A) <1
auie (lmdsme (2) - P(S) =1
aUIWo (~1mdemoe (3) - AL A A A, agymlal aletValoo &¥10I0EH6]
k
S)aM  (TVOBUEEBBIWO03 PlA VA WL VA= El P(Aj ) @R 01olen]o.
3 mIolalmEMEBSIo S H0F DalPEMAOW aFHMIV] TLoBUATIGFWIo TVIWLD
@erB)ailslemanala)  auanowlesman;.
1
DBIOOMONT} B0 MIEMWo afOlWIM alolomamonlod 5 )N VoA

AlGleMmaneIEBS)A0w] NITLaN|SICm0INM »¥lwle. GRMITWDY,
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1 1
PE)= . P(T) =

P(H) + P(T) = 1 agamjo #15)aMm). @o@lmond oo («I@06MeeBR)o aloei]
BN

D3O
S={o,0, 6, 0,06,a,.} I TUOWININIMo alBlOEMIen . aljaIns
@ADITEIMAUNIGE AFOWOSSNWOETT? TVIN0 (ARSI BRMYTVALININHHT
6115106 ds,
al@lemman e1seBud & o o | &, o o,
1 1 ] l ] l
@) 6 6 6 6 6 6
(b) 1 0 0 0 0 0
1 2 ] 1 1 B
© 8 3 3 3 4 3
. t 11113
@ 712 6 6 6 2
(c) 0.1 02 0.3 0.4 0.5 0.6
al@landma

(a) (1) 80600 MLOWIMWIo @RWlavosLY @RSM, BATIGMENIUB EOAIoSIT.

(11): rUDWL®HBINS e = é+é+é+é+é+é= I @pomos (a) agyama’
TUIQoaIB0STNEBUS al0eilonyam).

{(b) (i): @oeo0 MoWwymEie 0 aregi@Elod | ayern.
(il) rvowyEeRes oe: =1 +0+0+0+0+0=1 arem.
@POIMmoEs (b) MIWO(AIBOEMEEBUS aleilse)an).

{c) P(o), P(0,) ap)avlal ahRIGODSH0UE 00106, @RGIMIE3 (¢) quIldo (10
ameEBUd  aloeilesyavlel.

3
(d) Plo,)= 5 SAVIBNENOUB h)SIMEICEM. ERMIMOGS TVl IBOSMEERUB aldeil

amanlel
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(c) quowyoeaes e =0.1+024+03+04+05+06=2.1, 0o | smendud
@)SIO0F ERHOGIMOE3 () TV (AID2EMEBUS aldeilopianlel.

a0} @500 3 aRajlgied 2. moww ‘mel @pafld, “e®sow eyaflud’
a)NIEEBHM Do BlaRsMo. a@EHlod ME] G {IBIGBIOS af)eo of) (CIDWINGS)
©ONINOY? GdhSOW @@gﬁgﬂﬁ)a@ af)amo 0, 1, 2, 3 apamleEBam@odlo. GHSIW
@ya[lBlom B anyimio mel apailglem G aganio ailglajocd @lead quowyeog
MAD 2NAURS Al BlONTI@3 ag)F)™00.
8 = {BBB, BBG BGB, GBB, BGG, GBG GGB, GGG}

SOMI@3 BOEOY alBleMMaNLIOMIGIWIo MDWIMHN 2NARS a0 olom]
Wlod ag)R)m00.

aquowioo snildy : BBB BBG BGB GBB BGG GBG GGB GGG

1 1 1 1 1 1 1 1
ORI § s s s 8§ 8 3§ 38
A, B a1 quosussnud al@lomsmilen)ds.
A - BiDj0 BO) BRSOV GRyailud
B - apQaioe @)0mmo 2 ¢5Hs0w Gl
A= {BGG GBG, GGB} B = {BBG. BGB, GBB}
ARG HIENE

P(A) = P(BGG) + P(GBG) + P(GGB)
1

29Q00) DBLODVEMo alBlvEmlande.
BO) MoeMmo 2 nIdAIlo afTlayam).

S ={HH,HT, TH, TT} so@leel 83600 alolem@eniomlGialo qUoWi®™ aR0Ies
R®OSIoMIGlenmm olelwlod dMluiwlajlolenam) ag)any &0 .

9

1 1 2
P(HH) = 1 P(HT) = 7 P(TH) = 7 P(IT) = 78
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DA TVIRo(RIAIEM TLATaIMEBRAS afLld> MINIMLDHEE]0 Aleilsn)an e,

E agm 26000} uoBtic ol@luermlas)ss.

E @ere) (a1oniusio 83G0 aldlsm®anelo elElasan).

E = {HH, TT)
P(E) = P(HH) + P(TT)

I 9 4

= —4 —=—

4 28 7

F: eyonyymow] oo H eiglesymm,.

1
P(F) = P(HH) =

S={m,0, ... © } af)M MUOWIBIOOEMo alBlOET oo},

sl alBlMTaNLIERR)0 LY TVIWIDWIRBCOHEANIBIOHOS.

Pl@) = p.0=p<lo el

ip(w;‘):l

eRmIN®, ptpt+.. tp = 1
(7 a100u000)
ap = 1

S aMm@} quowimowsmalo E aymo 80) TuoRaIN)mOs. &h)S06m
#(S)=n, n(E)=m agyomlal @wocd
m  E of)an quosi@mila) @rom ) B0 oIGlsmmanelssisas ag)sho

P(E)="—
H @YD alDleMManLIEBBINS af)éno

A apogimlod B ag)an qveaiomead quowi® @&emanodmand af)smBamaman
&MoBed0. BRMODY  P(AUB) @ene)ailslensmo.
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B0) MOEMWo 3 (a0 af)OlBaD 830) old]s’emo al@lWsmHe)d:.

A = {HHT, HTH, THH}, B = {HTH, THH, HHH} ag)m1 aquocqseRud «1olwem]
EE

Aw B = {HHT, HTH, THH, HHH}

P (A B) = P(HHT) + P(HTH) + P(THH) + P(HHH)

A, B apmmlaugieel aIdlememanelsssud o)L ruow M B8 0oos,

P(AuB):l+l+l+l:i:l

8 8 8 8 8 2
P(A)ZP(HHT)+P(H'I‘H)+P(THH):§
P(B) = P(HTH) + P(THH) + P(HHH) = %

)
P(A) + P(B) = 3 # P(A L B) agam) &0smoo.

aailos HTH, THH aganlar A agyan avoaiomlene B apan auoai@mleno
ealooano] asamosm. P(A) + P(B) @sre)ailslesemucdd AnB wleel anow
303 @6NE) (al0OULo alBlsmlgassnElun)mm). @pwlmoad P(A L B) algymal
mol P(A m B) agyma’ P(A) + P(B) ®lad omlam) &)0an 9 al1ggsnaemosTs,

arowo® P(AwB)= P(A)+P(B)-P(AB)-—-(1)
OmlOm 26000} olwlvled amalvlende.

AUB=AU(B-A), A @0 B-A ©lo alomialoe 891010009|SIAD  TUORIGE
SO,
3-026@mM TUIRo (AlBDsMo DalEoila]
P(Aw B)=P(A) + P(B - A) -—-- (2)
P(B) = P(AmB) + P(B - A) -——-—---(3)
2)-3)= PAUB)-PB)=PA)-P(AnB)
P(AU B)=P(A) +P(B)- P (A~ B)

OHm HUBall®o 2aleIdla] aljBS HI50M10lemm oI qvyail
ajlendo.
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all 0 16,2

A o B @ a1ealalce a¢l0nensna|sian moznisBgowocd A B = ¢ eywild
BP]o.
PLAnB)=P($)=0
apmeeose P(A U B)=P(A)+P(B) ancidleso
OO} MUWolal@oem qualalMEEBRINS BANoo MleIMLM @RyeM).

30} oalSloled, | oymod 10 aeewag agep@davoalya:ud ape@lw 10 &odaw
S8 oae. oilod mlamlo 80) God afsyemom. A= {2, 4, 6, 8} agan ol
alolwamlesa.

emailms &= {1, 2, ....... . 10} ersm. omailss 80600 aGlem@anelsEBa)e M)ely
]
MOWIDWIRBHOVIOF B30G0I alBlEMTINLICMIGFW o TVDWLG) o @Ry6M.
4 2
P(A) =P(2) + P(4) + P(6) + P(8) = T
( 3
P(A") =P(1) + P(3) + P(5) + P(7) + P(9) + P(10) = ]—;’) - f
P(A’ —3—1 2—1 P(A
(A)= 3 = 1-2=1-P(A)

Aol A’ 90 aloMialto B3¥1QNHOOL|SIAN TLORNIEEBSIET. ©)SOOD

AUA =8 are,
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AmA'=¢andAUA =8
PIAUAY=P(S)=1]
P(A) + P(A) =1, (auimoial;demo)

P(A') = | - P(A)

D3IeN0EM : 10
MEIMGalonel MsHedomlo 32 503288 80) alnweedlod mlamio Bo)

AL af)SIENMIN). MTINEI BOGOY AlBlMMabEIN)o LY TUOW LMW IBBOI
©WOoEM). 2al}AURS AlOWIAN HOGUNGHB)NS TUOWLDT GHETNENIEN .

() sy wozend @03 (i) apdav @reloom @odal
(i)  &0) ®0)a] »odas
(iv) woedE erepom 80} GHodas
(v)  &0Ja] GRERO® B0) Hodal
al@1.0200
BYAHVIBS alBlEMMaNLIEMIBINS of)éNo 32 @ryer,
(1) A- o030 angmeng
A oloel GRoWEBEINS aso = 13

13 1 N o1
P(A) = 21 P(cowomens @odald) = 4
(i) B -a0) agdad @:odad
PB) =1 - P(B)= l- =1L =1
BY=1= PB= == 3713

(i) C - &0)a] &08a0
C dloel aronsBs1Hs afsio = 26
26_1
52 2
(iv) P{owwmoss @rgpom @o0dal) = 1 - Plwomsrs e:odad)

P(C) =

1 3

4 4

(v) P(&0)a] @odal @rel) = 1 — P(@0)a] @0dal)
11
a 2 2
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9300006Mo : 11

&) nowlod 9 Awlrieeud aae, oled 4 apempe analal, 3 epepoe ®™lel, 2
afspo @60 af)anloimosm. oD AllTia@ed erayilulene aleilsjomleno
B0} Galdeelwoam. suowlod mlamio 80) Wlmnia: af)siemmm). @ almiala
ANABS AlOWIM WIOBBBIMHIMIBB TVIWLD) BEMEHIBH .

(1) anola], (i) aeom, (i) e, (iv) mleer  (v) 200a] eeacislcd mlel
al@nnNd00

Dailes ¢ WIMio@&B06MB80). GROIMI] EROGWIAS Al0leM® ANLIERS)NS
af)sRo 9 @RE.

A agS)ee)am awlmiss alola]

B: agysyesmm aslaies aenm

C: agysiomm allads; alel

) anai] Almieemes apsmoe = 4

P(A) = 4
@)=
(1) @som AWINSs)»B10S afeNo = 2
P(B) = g
®=
(ii)) mler aslalaeoaes agepe = 3,
P(C) = 21
©=3573
' oL _ 1 2
(iv) P(awlabes mleiwe) =1- P(CO)=1-—=—
5 3 3
(v) Planan] eeogimlsd mle)) = P(A enoeislcs C)

- PAUC)

4 1 7
PA) +P(O) = S+

D30RNOEMa : 12

@eml@d, apadla a1 0ene) &iglend &80) AIoleMeWw anElaale:alan)am
af)Im} SO}, @RI DD aldleHlod cwowim emsomss aquowlam 0.05
@Ry aHlndes cwouim eMsomas auowi® 0.10 @ren. oene)ald)o GROML®
emsomag quowim 1L.02 apwlad s H@:ISIONITIEMman TUoRIERSINS
TUOWLED SHETNENOEN) .
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(a) @rmlene GRHIAWe CWINLI® EMSOMIOIENG:.
(b) @oEEMO) BEOSBHIENL GO BNSOOI BB
(c) 00U DO GTOWLD® GMS)dh.

al@landma

E. F agya1 arvorausmsed anmilod, @yatln af)anloud a101etlod smow i 6mMs)
m@ilam  auyailafleayam,.
P(E)=0.05, P(F)=0.10, P(E ~ F)=0.02,

(a) @rleye apadlag)e EWIMI® ENSOTITleeIMBs Tuosalo E" m F ey

Dlaa)o
E'~F = (EuF) (awl eeododod wlons)
PE ~F) = PEUFY
= 1-P(EUF)

| - |P(E) + P(F)— P(E ~ F)|
= 1-[0.05+0.10 - 0.02]
= 0.87

(b) P (&)050m@ s0008851el)0 BWOINID EMSOTITIHeM))
=1- P(osm=) Galdlo GOU@® CGMS)AM)
=1-002=098
(c) ®00WB mOimo GRONI® GNSIN TuoralpE® E' ~ F arselslod E~ F’
oM V32 ilaflendo.
P (8006 moi®o ¢uowi® emsymy) =P(E~F aweeimlad E' ~ F)
=P(E~ F')+P(E ~ F)
=P (E) - P(E~F) + P(F) - P(E~ F)
=003-002+010-002=0.11
D3IANOEMo : 13

Q6TB) al)0}aHm@oee 053 MHMlHa)e 938 30) (Wafled dlamle 06me) GaloSs
683} 830) SRl ©)allBElanam). a0IHS AVIBlENAMAIWIHS TVIWID dHem
BPVBN .

(a) @M=Yo aR@}aHWIOOL] (b) 830) ano)ad (c) @are) an®)aHmod
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al@landma

ARYOGWAS ARPHWB =2+ 2 =4. 0D moen caIclod WMo 0aE) Galoe *C,

2108 Glonemms)Hndo.

(a)

(b)

(c)

OOAETINS AN VN0 aRO}HEDO6EIE: 03 varzlo i 1eagom]dlensmo.
wawe ~C, ololula alossomsyende. ~C., =1
’C, CIx2x1 1

P(anjo)yattmnogt) :E— ix3 6

30) a0y @milglolensns of)mo’ GRAMNADSNIND} 30} alj@jaHm)o
I miinl@yo @sné agymnosm. mame *C, x *C, ololwled mlossmms)saoo.

°C, x°C, _2x2 2
*C, 2%3

P(230) anoyana) = =

3
R6r8) aje)amod, mawe ‘C, oWl olossmms)enco.

C, 11
P(oaz) a1)ojammod) = GC e e

ANHS HBOS)OWIBENMAUWIGE ARFODOOBNWOSM TUIo(al@osm qodlal
MEBBOS MNINWM ~ElSHIOMHMM) &6eNElailSlen)d: TVOWLMONMo

S ={0,.0,,0,,0,,0,,0,,.0,] Grsn,

o & m m m . m M
(a) 0.1 0.01 0.05 0.03 0.01 02 0.6
b 1 1 1 1
() 7 7 7 7 7 7 7
(c) 0.1 02 03 0.4 0.3 0.6 0.7
(d) -0.1 0.2 03 0.4 - 0.2 0.1 03
1 2 3 4 5 6 15
(e) — — — — — — —

14 14 14 14 14 14 14
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(v) 6 @3 &0 TUosy &lgan).
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TUOWLED BEMBNODN) .
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(ix) opQane @S} EE QREeRG:UD

2
A o) TVoBOKIHINAG VWD) 1 @RYQO3 ‘A @RLl’ af)Mm TvoRNIOHIE]

TUOWLE af)ODOETTI?

‘ASSASSINATION af)am aneslad almo B0) ERGHG0 HMOGETIINS)HN)
(). 0D BRE}MDO 630) TVIGOEHOAIGIAMBB VLAWY af)(IHIEM? B30) QULETIR
MIMHOAIGHIMBS TVIWLD af)IDOEM?

}0) ¢elogolwlod 80008 | a)m©d 20 AnowB8 of)smasaves @halad alamo
6 AT afEINOITVoELILEHUB HMONETMSIHNAD]. DD 6 af)sI@ITVoRIY
HFo 6501 Gealgl @1ojaomlajeolaflelenan 6 Tvoalyd8}n0w] €2 10)
SHWONEMEIDS BRWIWBES MUIRIMo BHISMM). BRWIBEH D HElwlod
TUOZOMo HIFOMBB TLOWLT afaDIEN? (TLRUL:BINS (GHAGTIM (aldv
soliler)

anaes oanlalesan P(A), P(B) a1 quowima:s)es quouw® aldlgund
WBE o>,

(i) P(A)=05, P(B)=0.7, PAnB)=0.6

(i) P(A)=05PB)=04PAAUB)=03

0ll5)Eal0W 80Wo ol)Blaflads.

P(A) P(B) P(A ~ B) P(A _B)
oL 1 A
W3 5 15
@iy 035 o 0.25 0.6
(i) 03 0.35 o 0.7
P(A)= 3 P(B) = 3 @Ren. A o B @0 alomMiaioe a¥lnonenna]syan aves

leEBgowInd P(A ereclmlad B) &06m)e.

' 1 1
E, F afamilal oeng aquoraisangoery, P(E) = 1 P(F)= 5 P(E quowmmo F) = g

ap@lod (1) P(EUF), (1) P(E'ME’). aganlar @oem)ds.
E. F agyam oengd quosausesud oyamlalesyan). P(E"WF) =025, E, F eoad «l0
Mal0o GYIAI0SHNQSIAN TVRAKIBBIGMY o) alBIGULOWEe)w.
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A, B apanlal ese aquoraissB@oemy. P(A) = 0.42, P(B) = 0.48,
P(AmB) = 0.16. @p@ond anams @amlalenianal ¢si2)allslen)d.

(i) P(A @we), (i) P(B anel) (iii) P(A erocimlcd B)

230) TUangloel X1 -0o Gmilpel $)5las1ad 40% $glaud &hemsas alolon)
any, 30% o)5lantd snuewosE] aoleeyany. 10% &)5le0d oo o=y allan
@aRo alClasnamy. M I3 Mlanjo 30} ®SIPW CloNETIHSIAN AT,
a3 @Ry )Gl SHEMNDs @raelelod WISl a10leaoMBs TVIWLO
Ao ?

B0) of)MB(SBI a1 UG8 PN aldleHWHS @RSITLNOM@HIBINEM Gl
SHEMBHIEVYMD). B0] H)FHY ClONITHSIOMIOT @Ry )5 BANOLHTD
a10lom]od corni® emsomas audwi® 0.8 osmeoncC®Ied Gwowy®
emsomss Tuow i@ 0.7 apanlal @gsm. D 06re) aldletlad &)0smmo
aOMBIEN0 SADIGE GROWLM EMSOMBS oW (.93 arem. |mm oens
al0lemIeo ELIMI® GMSOMBB TUIWLD HIEIMNET

30} @5l @AITVOM aleleHIod woRlatilblo aolBlen)e RGlendM35
quowi@ 0.5 oo osrelene olesomlcleancmss avowim 0.1 9o awrend.
o TaHled Rlonomss cowym 0.75 amem. af®ad aolEles 20leno
MBS TUOWI® TR allSlan) .

30} gomilael 60 o)5loxglod 30 @éslasd NCC amoaatms)anyan). 32 &S]
503 NSS omoasumsyonamy, 24 &)gle:ud NCC @ie NSS o emoastms)
OMaN). OB Wlanle 80) &Sl HMOBETNSYANIGS 2SS ®aDIT]
BNAN TLOBRUBBSBINS TUOWL® eNE)allSlan) .

(1} o5l NCC anaecislod NSS omosstms)eman,.

() o5l NCC go NSS 60 omossomsysaaniel
(i) o5l NSS amossumsenan aeex NCC amossumsemaniel.

3SIOT 9BINEEM@RUD

23Ta0BMo : 14
30} ERAWIERLITD allem af)am @5l moel algemesyd (A, B, C, D) comdw]
MM 2RAUHS OAVIDED)N TLoRAMBEINS TVOWLD &6rEailSlend. (n
ooylendaaneaanler)

() B daes mmuow] A cuvmdulesyan;?

(i) B dws myoruowl A wio C dest aymuowil B ae avmdudlesam,.
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(i) A ewsiane B @eaicvomane qumdunlenam)
(iv) A smelod eysie eraslslod aeoad Tumadudlenan).
(v) B des emogymmi A cumdulenymm).
al®landdo
allsm (@anow] Mmoel algemsesud quBAWIeNAIM)BH TUoRAISEBSZINS BME) D
af)éMo 4! @mer, GrmEV® 24, GG IVOWIMOINEMo 2 }AINS SHISIBH],
S = {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB

BACD, BADC, BDAC, BDCA, BCAD, BCDA
CABD, CADB, CBDA, CBAD, CDAB, CDBA
DABC, DACB, DBCA, DBAC, DCAB, DCBA)
() B des myauoo] A cumdwlenm qvoraieom E agm aillglesdo.

E = {ABCD. CABD, DABC. ABDC, CADB, DACB
ACBD, ACDB, ADBC, CDAB. DCAB, ADCB}

P(E)

(i) B oos opmiA oo C Do oymi B @ cumdwlsesym amveeawom F agam
ailsleanoa.
F = {ABCD, DABC, ABDC, ADBC}

_n(E) 12 1
Tu(S) 24 2

P(F)= :Eg B 244 - :,

() (1v), (v) af)am TUoBAUEEBHINS TLOLD MONGAIHE! &HENR)allS]Hn)d:.
233a0B6Mo ¢ 15

MEITNGEAIDHE! DSHRIBOMID 52 B060W)ea)eS alwenglod mlamo 7 @&adawnyed
af)SIEMAD]. 0D aB$ @oBUWIHSEIN] 211095 al0WIIMA OEMERIGIMBB TVLIWLE
DaB)ailslo)d. (1) ag)eloe @00l (i) myan eozonl (iil) @osomo’ 3 080l
nl@land0a

ERYOHWIBB alBlMOEOLITBINS ag)so = -,

, . TC,x M, 1
(1) P4 »odanye omomoai) = 52(} 7735
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3} . . CxMC, 9
(i) P(3 @odal oommoni) = 52(} 1547

() P(sy0enmad 3 oomoal) = P(3 oomoal anaclwsled 4 0omoal)
=P(3 eomonl) + P(4 pomoql)

9 I 46

= +
1347 7735 7735
D300 : 16
A, B, C agpavilal &) (alalaimom1o; alolasusmanaog] sninweals 3 avogal
GEB@I6NT,
P(AUBUC) = P(A)+P(B)+P(C)-P(AnB)-P(AnC)-P (BN C)+
P (A~ B C) apm’ sonslayles)s.

al@landma

E =B u C ayMm) 503,
PAAUBUC)=P(AUE)

= P(A)+P(E)-P(AnE) ... (1)
P(E)=P(BuC)
=P(B)+P(C)-P(B~C)
ANE=An(BuC) = (AnB)u(AnC)
P(ANE)=P(AnB)+P(AnC)- P[(AnB)n(AnC)]
= P(AnB)+P(AnC) - P[ARBAC] ...(2)

(1), (2) apymilay @alewousla],

P[AUBUC]=P(A)+P(B)+P(C)-P(BnC)

- P(AnB)-P(AnC)+P(ARBAC)

D30NOEMo ; 17
&) olgel aorvoemlad A, B, €, D, E a1 5 slmyaud gere,
(a) A, B, C appam1 1508 ©L00(@a0 801, 06nE, MM TROdmOIo)Iod
MBG TV BHOSTD) .
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(b)y @erey oymy cuoomssglad A, B, C (waowlenasmaaanlel) ool
MBS VO 0T
al®lan0d0
TUOWLEOWSMEWIGE (@RALH@M MM TVNOMEERUE) D88 @MES BROUIEIBHINS

. bl 1
af)smo " P, = (_ ")r = 60. mailps &06EMIEFWIe TVOWL® = 50
3 5_3))

LA

(a) P(A, B, C apamlau &am, osng, myay qunomans aoymoy) = P(ABC) = 0

(b) A, B, C ansipom ;oym? qunomon) o) MoimBs alglemlmanelsEns s
afémo P, = 3! @ryan.

316 1

P (A, B. C apBy quoomom aIo)d) =%=%=E

a0} aaglolod 10 anaia] aodmilgyeaie, 20 mlel aodsnilgiea)o, 30 alay
20@snil8)»a)o oaE. molod mlamio 5 20dmilz)e 8 af)S)enmm). 2)es
@AVIB1EMAN  TVoBAIBBINS TUIWLD ETNONINN ) dhs.

(1) epelo modenilgyssio Mlel (1) &oemo) Gaovameatsleno ala)
MEeIm] Galdael MSHRIdoMID 52 G0dan®adled mlan 4 $:0d0wu8 af)s)
SHIMY. af)BI0F 3 WOLETR)GHB)0 B0} MIEalAllo &ISIMBB TV HETR)
allSloa)d,

B0} MAUMOSOGOS 2 mesmslad | «)an quosy@yo, 3 oaERs1os
2 a)m TUoaLy@Io 63®) MU 3 af)(m MVoELYDIAOEM). D TUAAID)OSHS
af)ClM). 2}0IRS BHIS;OMIBlENANAU HarEallsSlen)d.

() P(2) () P(1 eraecimlos 3) (i11) P(3 @nel)

a0} cengololed 10000 Sleageud alledenian). ~I0m Yely TUEROMEB3
506m 9s80). dlasud (1) 1 sleeg (i) oand sleagyeud (iii) 10 sleageud
af)amlal AREERIEMIUE &0) MZAOMo HIFIBIVIBNOMBS TVIWLD &HeNE)
allSlon)d.

100 ansleas 40, 60 agpanlssBam oane all2omssrzow] allelesyam). an 100
Galolad mlemBzlo MEBRBIHS )G100M0 DUWBHRSIMMOAUBICE 21AUNS
Eol@ODBlEMAN TUoBAISERHINS TLIWLM dheN2)ailSloe)dh.
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(a) WeBBUd IR Galdlo BGe AlBINOOI03?
(b) MIwBWB o) Galole UGN AllRdwOwI0d?

@M} Galdds afy$IMONd BmIAN) SHOMSHIOS AHlUDBLUREEBUE AlOSITITNOE:0S)
@O, MAN) Bal0)d5@o QIlRIDIVE HABYNO GHRUOBHRIO3 CO I |SIOD,
BOGOD HOD)o ALY GMHIGENIRM BIGOY HAUOIEIF). @06 aldto
B0) SAUNNEIBIENC HIDDOW @RUISNSBH DO GBGHOMIBE TVOWLD
6115106 ds,

A, B agamlal osne) avosaissBassm. P(A) = 0.54, P(B) = 0.69, P(A ~ B) =
0.35 agmlcl @GS aj0IHS O:0S;AWIBlENANA SO,

1) PLAU B) (i) PA" ~B’) @) LA~ B") (iv) PB M A')

}0) ST 5 GRE)Ges @S BeMEle) GmGlulcelss MO
S)ANM). HAUTHS AlUDEMRUE 2NUNS HHITIONAD).

maud Gnld @Y aN3 [ lad ooy
1. a001aal @yerd 30
2. GO0 @Erm 33
3. wloud ol 46
4, @y elas Halend 28
5 avello @6 4]

o3 MIaNo BOIAS §0)] UGMIUIT] HMOSETHSIONAD]. HOCHOOEINS)
HHANWIB B0) GRYATY @RHLIEI03 35 UVIVIES &)Sl YU EYEHIMBH
TUOLLED 6T al1S1a6) ) s,

0,1, 3.5, 7 appam’ @ra9eEBUd 2alcwowla] 5000 onvlemssoud alelle o)
MOBISH VoMY DENBIGHIAN). EDD TUoAIY 2 ROINS SGISICMIGIENIAM QY0
TN UBs AlEWEW] 5 §:0sNE TGy a0BlaNOB TUOUWlEAD Vo6
@Ry W10lLH0MBS TVIWLD HeR)allSHe)d:,

(1) GRENBBUE BRYUACIEEHIETUIUT

(1) EreosEmUd arUGOMENOMIT]EemGICUE,

}0) quygeemmilaad maud eeeslm 4 alenedd pae. 8356oamlelo
0 oy 9 aoW)88 GrO9ERUE GosaN SN dleny). DD GRIGS
MOBNTMOREHIGE ERAUGCH L0 MOE] BREHEERUD EHSIAMSIE) AUOETNO,
B0OU3 WD TVONSEHM ONOSHD (RAB1EMNIN). of)E:I03 D Moel EPENEEBRR)0
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MofNalo

TUOWLWINS TV 061D TV T IMNSTNHMH IO DD a120BINMED (Al
a1031aflg)8R80). (AIWOM AUTIMOHRHUB 2JAIHS GolBaenam).

UMDY MIWEMo : AlBleMOaOLIEBRRNS WMo
LW I@IENIN) © TUOWLMIOEMANIHEl @EBOEARUD
MVa@0le : TLDWIEOWEMTNIRNAG DaldIeMo
QLIWYAEIITD TVeR0Io : WMAWEMo ()
®132]WBR VoIS : TVOWLOWNEMo (S)

al}PH0VoEMe @RLOAID TVoBMle GREINTM® : MeMo A’ aPeLIHIG
S-A

A anogialod B agian avezole 1A B

A muowmo B agiom auomale A~ B

A anmyoavo B agan auemate : A- B

alUnldo S3Y1ANEHNA]SIM AVeeMEBRY3 : A Wlo B ®)o alotialdo

BFIONHHN SN MVoROIBBIGMIIGE A M B = ¢ anldles)o.

MUoBAIEERUE TUANNNo BYIASHDASIMINBIDEMEOBEITI ~fLld i # ]
Jooye E. mE =¢ 90 E, UE . WE =S 90 anulclessmo.

mawale B3¥100seeasIaMmoNEoW qoetlsEBud : E. E. .. E aganl

mowl® : P(®,) ap)ah muosli®®@ @ , af)ah al@lem®anel@nleag
TUOWAD of)aD) ASlB9MaaEHIGE 2NAHS alOWAD TVIWo(AIBIE
8308 aldellassmo.

(1) 0<P(w) =1

(i) S ®al agep 6, Yoelo Z P(UJ,-)= | epoileleno.
(1ii) apep o, c A dosl P(A) = Z P((DT-) BRyWlelen)o.

MLILAMVIWID IRl MDALLIERYS : of)LI0 aIDlEMManLlsEUBan)e GG
mowimowlolen)o.

$B0) MeBUTMINAG AVIWI® : GREIJTVIWIMUBH o IBlETMa0LILIE?
51858 o IOlAGROW B0} MVOWIGOWEMOTIOI A af)Tn 60} TUoBAIGHIHG

epololosye. @malles #(A) ammo




MUIANADSH NS Wemlan. 547

A af)am VEMOWIHEl BRoVMBBINS af)sIAllo, F(S) af)MME TVOWIGN
NEMATIHEI BRODEIBINS af)SINANBIE,

A o B w)o 062 TuocIsTRUS @RyI03
P(A @noeimslad B) = P(A) + P(B) - P(A avowao B)
armow®) P{(A w B) = P(A) + P(B) — P(A ~ B)

A ©o B m)o alomialioe 8¢101060880]530M TUoRAISBRIOEM S0
P(A @roelmpled B) = P(A) + P(B) anwildlenio.

A of© TVoRMIZD®IEN
P(A @rel) =1 - P(A)

al@limeagnlsf

TUOWAmEMUlELoamAlo 3G WEMIMHUBITGMULIELI:NBEAIDEl (1)
oud ailamwlenns anailtie:dlensalg SaNoeM. 16-00 MQUsNElEIDEM
OHNG OB, DYV HHAUB LMo WEMIDUDOTO TR0 HERGO0O
0GR (1501 - 1576) 0D QllHVOBIOLI MOG BYBY aYTTGho sNIYBE
&06r HNloml &dal ~1a3mS “Book on Games of Chance™ (Biber de Ludo
Aleag) 1663 @3 @RGZOCWING BOEMNEWVAUBIET (alNV1RLTSB 2B},

1854 @B SaHAelwd Sl HBES af)ID 80) 2)MOGHH0M EROIWE ]S
a0 B 2l:Me WEDIMULITVHEEHMIBOW HSERITE aldMIhelem
(1623 - 1662) slOGEIRInEl allel qTuovewsmBgow] qualaila)). alomiss
ella} GG MOBaldjo GMAMBHW0 DD HOOLEBUE BHQOD) (nDeAl W6l
DROITM2EHMOR allol all Sandaamonll (1601 - 1665) al@a §alqy)
Yo HalP ). DTRIGAIN)0 DD (AlW@MOTH alDOOWO B)SOHT aldlandl
SNH W0 ol ).

aldTSelammio HandBEWWI0 G)SOHDm TUILLMO alOMTHIM Bad
@HOW TVOEINIM MGBHIWAIBIET (HIAVIE HHaORMBAT (1629 - 1665 ), AWbal)
&00M o', osnudemos] (1654 - 1705), awl - mallwd (1667 - 1754), (oDl
WOTDEENT ollydl BIDQIOAG (1749 - 1827) 0NV all. @3 Baneni]
GoMictl (1821 - 1897} af).af). 23@EH6001 (1856 1522) of).af). GHIUBHBIEUND
@ooal (1903 - 1987) af)amlaud. cuiolalmemalMlWienss quowimoaslRLY
WONHG  GalIBILINET 608 HBIHWIENAl BRIV |S)M®). 1933 ©3
@REGano al1aLT & dla] “aDDENE MBIV &0a0  @laloenisnilellgl”
(Foundations of Probability) og)am alaUmdo USe0 GLOCHOBOW] &6Maed
$ON|SIAN]. DD aJTTMeno TVIWIMOW HO) WAMaFHEBROW] EPAMO]

aflal.



