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fretro R.tre
Ttreft<"tqft
qtoF5<Rqlqt I
qfl< fisuq
or< 't<l <<l
qIfie?F:IqtoFl

s|q{biftq{rat

(x,y,z, t ,  u,  F T

x y z t u F T
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Fiqt,WqtsEffi

eDr< (R) r qfril ffi <R S<fiTt <rstdfE RGq sar ffi
qC T{6'q c++s'sR $< q|rE r ,{R c{s-6oR-+qfr{r oqjqTq
qtfr {ett FGa q<.R {tFRr TqFr | flc{- frcrkTt 1q6
q6stqlaqffi-

(i) q{qq = (x, y, z), fx,y, z{{Fl-6{I{flFnst
(ii) cfrw+qn< goitna:w : t (qroe)
(iii) dq+qm{S<cst< Rrt: u (fibnlcqr+el
(iu) c&q+qmT{6<r+t.c q-flRrd< qRflq: F (fr-q'qr)
(v) dfrw+qFw{{ tRk-{<Ee-rq: r (&fr)

qR 'I|sbt DdFN5 x, y, z, t, u, F qFF T< T|a({c<r< qfR
E6<tqT<F< ?r<< E& XWis "fln r eRqtFFt sql offitr<<
qdssqRaffi< rqrR drqnEG ro curss<qc<16qR{
oREffierr

qfut cetTfcqtrs m oR< "ilRqt n n eG cqcaes
offibtn cq{il Eelrc<tir qil enF-s q4E \nTcq I c{F-
(6,s,7,3, 80,390, 50) rR{.noKlqfiqR.T mg6x cqcoeE
qcaDtrfK(6 s 7)q|a-e-qfcqtqQT{stht-< cflsG qoss
80 ffiR rEn-m "rR:ilq 390 frrflqn qFF ?fk-d< Vslq so
Gft rfuts Elq w{dcq al-st q3lt6-c< w{dq EeU fr< |

xq <h m vtfrstqq< q&rtt "flft-s qtfr TersFK qrsFr
RTfi {RE etRTr<t<< qrq&Frr< <irctqn?FFr rmr eraFr

x v z t u F T
0
I
J

6
6
7
8

0
2
5
5
6
8

? ,

0
3
6

9
l0
N

0
I
2
J

4
)
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0
60
70
80
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390
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388
387

34
39
45
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:ii1nL-,7-1re1e1qrc--tg,.1?V-

<.f{ fr< | qe EGdt fr{K q|Etfrs q\r-q Tlqt <f{t sR(R qr<
t*mffieh{.c--RftrRiFEnE<qREfta qR< "|.kKt r

'fGr$ Efubt fu< qmqo 7-fiftR r
mmn-ffi {fi qr<SrR{m {aHq< qG qqfrs \fl$ fu

s "r<R qrs? qTfi< RDIR{, rers EG R{< Eqrro q$ frnrt
qlcrf sr <UF {R-{t r ,{furr \il}-RftT, {_R$t{, .... q"t_Rfll
qffr ftotrqt qiqjs Rlrc< q<$ sR< "[R.<t r q?Rqrsl<<
{t+ttw{c.B Edr4 Rwftcq$ rrqH16?t rK I q|TKE"R{6|6|tr

T ffi ryF RW< frF <rotffi"FE lrotqertr fifiv ?aR r
rfiEE qQfiar$<< qiqGzbrco {qtqafiFt< qh q{E rr Rs
( sp ace ) 1R csRt q{ r qFfl cst<rtcuFr <f$ fr nc< qrR qerre
t+Rfu cfit R, &fr-Rflr Rm, qcfe (x, y, z) fuc<K< wft,qtfi qmqo qq&< +afi ?sRrqt, qrqn Q-q< Earq<tbrs qbl
c|\9--Rffr Emrc efhG< ETR{"I qircd rq{ ?

3 EnqKl
s RK nts-R'fr{ "lafrE dGdt Rars qtcqrffi Fqo rrems

Tqr< {rRqr
s q|qR qR rfs< wef< $wotvu ffi-nnvu €rKs c$.rr{I

futcq <lsK Fo c<r q-qp66 nkr q6q qqRpmrFr w<
+qs r sq<{ <(<fiq|T-{ fi q.{N n frTFt cq-*eRt ?<q{fr € er{Eca

34)
3e)
4s)
s0)
70)
e0)

]oor

0 0 0 4 0 0
3 1 6 0 4 0 0
6 2 7 0 3 9 8
7 3 8 0 3 9 0
9 4 9 0 3 8 9
10 5 100 388
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ftvl,Wqtq<FF

efu< q*t{Fq q"F EsH ffi "R rR cs6l- qR(x, !, z, q
u, F, T) frTFts ( x, y, z ! {s{ waqnrtfq m-{s<r tqcq r fu rs
qrBtr, Krf, Eq,r, Egtq qtfi wn-++< 4r< qfi 6s.lr4t qr<r
eplitf cn{$r "t<n rR r qAd frfi-R{< <rR{v r qfuT qrfr rrqt
ulutt sRcE En, Fqr< Tkt qtRr{RTqR crRIFt I

eFr|e r RF, qR c{ qt{fi Ra-r{l< Tq|dq ffi-ff< g.s-$o e& T|EIK
sfcq q$n qrsD hftcq, ofr6{r<-s <qfi{ es$ }fr{< q-dR
sqb efld sRrq ft-{tqk 6{ft e

S{ a gfr er+<rc< ffifuq qT qfi +Rqt r qirnrqn reFF qr$ oR<
frKtR<t ; <tsf{.tElryKFr qil q:lv Wqrful eq\5 ettfrmcq
c+tq6t qiu frqq {r< <fuqffi< "ilR{r r fts efm?s uts<
sail qh et E&6r RT frfrcq efi wE r B-Du qfuv qn f
*pc<tr< frqln ffqr s{{rfr-<offil qil r frTr<t<-< ffi-tr{R
qars aafiftrq ,qR {ffR Efr-{rcil< qt?il6 r tsnR"t Td.ca 6_
fu|E (x, y) + (u, v) = (x + u, y + v)R-S f fu x, u €roqFF
y, v €($ {FTt Tqftqt C{C{ x + u qFF y + vit qdqeqr
SRFKmfrq7qqk{<fi-{af${k r(x, r;q+(u, v) dfubt
c{rfr qrsFt crre cmrdtfu {t$sEf,s r ofrqn &fi-Rfls
(x, y, z), (u, v, w) qftq qi$'frd< 4:qg ettfr< qtFk r d
EL{q-ftNR "fie$orqqrn @N erot RwqmsqtR@fu
C{it (ordered pair), ofiv ot (ordered triple) vtfi qiwt<l
qn fr fu t erfu qiair< Wr<Fr qmn qfus qRE n6fcfl-qr
qtfr s|< qiq|N ffi qw+ dv4 qE4 qrR?qsF oR qk {r<r
fu{< qrfrT rtfus qc{s qrqlt wt$fi 6sqg Nq Nq
Vfrsr er{t <rc< I caFr[cdrFt5-sfu< R{Lq {rRcE Ftw cqfte
ftgs{ r qt&?q \flTK qr{ 6"tr ?qqrRq r rtfu-$ caFIcdTIcF
qffiE aFRI qbRTK oqRr{rg trr ffi DK qs qfi
mtowmKsRqfureqffip

WFFIE?T 3 fiFflq, {{KIqEF I
*  r *  : t  *  j t  *

'..t



Vqrfrq

@t'tt@ct qT4F'T

I I dnt qfl r qfr a-q?{ Eqn cfr lfr w< qtun nwbn sprR bo qtRcq r
cq<t cqftFtg eK< qrq-qft*Ds <rs ft Ee[6qK o'rq r etr< ?ofu -

qtrtqs {afr< oqt, Rlt; q5, uafu li?m qfi< $qt r qt& Frcq+qq
Em qEfr vfu ew EKrq qrR{ | Nc{E<r qF cqn|g $fr, mKqF< "Rt
qRcqr M3{cs qffiwq:qft{s'$ fu< qRD{ fr qtq rf}rqo Erq-
eftaaaTmt qRurq?q tu|<Ffw<sh- 1 |
6<El\tqR3 rqffi qq-Rfftts! csFIfFTFFs qffifia qq{ qfn corct

saficil< fr qtfi ?Em r ffic$< qG T{< qt+ otFls sn c"r<t
ercr$ qlq-Erftr q-{t Efu | Tqq qr< cvlrlcdrrrs 6{t$otfr
q$ItFr !F:r qts qtc<|<< <r+{T< F{c{ ?sfu r qr& qF
cs6{-{<t c$?btnn 6qrqx Eq'R<q qrrqfuTt FR{ r

q-{t fr Fmrrq|<rs cstFF frEq dtRq +tf,t, RFr-
c{1ft (3, 4, 5) qtt frw | (3, 4, s) $fte lfrs| 6s ffqar 4
wr6rm gfi< fu m< r {Gr<s yfi< ftr + 1p5Es6a1 **1



@7r @rq q-{-+v

wts<ffi <R FI 3 qK 5 {R fr-gw&t virfu qrcrrrRfl.r_ sqK s< w q{t aR+
q{6rtl firilil &gq qi
(3,4,5)+-TdTq-i{r
qdqrcqqtslqrtms

oRcqr
q(fut s qR, q|qr{rnR<firqwqqr{oenrdl& 

"tm rS< e ffih+qrrq(ftvt, FtnFrtfiFoqmftrq<i}q a Rr{w& (3,t,2)l
W a cursBfr (3, l, 2)s-qdrrs<r+qm+Rehfrgvvfo rft6{t g qrc,qfRv$ftrr
S{ r rqr,cqTtrrl-rqroilc$qffA<qqtcxtcstllcqts<erml<:.n

errRGo Enrrc atn qrcq I arelr$A frr. fi* *t" ; lrslr,frVqSrorr
qDIm aq?q<1 i

fq-orqlm frvq g{'|s ElfiE r frq c+fuNn_q <re cuBr oRsqrfu{ c+RrRcq I qr< $ $ uR ?urcq r conq ft gflftO
s{ s Q cqftcqt $Iff, mqfft, 

"qfr, 
ersre qK fr.mtn q,nu *qtQrw oFr"f Eh +-{ft< {iFr (2, 4, l), 6qqrfr{ TT{(1, 1,2), wrfrq TT< (2, 4, 2) ep6q {st (3, 5, l) qf$

ft-rq<qTq< (1,6,4)l

< + * ' t
qrcTil m|-Fsk eR q€"rqtr$frEq-crRftRqyfr_< 

"Rf 4Rl
F.c_* 

(el'c<frERf,cFtt<FqeoK<qr<Gn 
*"S*lqftrut s qR, &mr <tR flfq frcRqrF @w eDr vfft< fi_{rR<*arcr 1 Epq.1 qD Evw Fr <tK ftq vemDst$ 

"d; 
*A.,

-t



q<

wqq cq,lvffiif'clw

qRftgt

s eFrBe< tFfcq NFTKEv{fitv qbt Vq afffr la rgfi o?
otfdfu eBt @q< Ecsrs Ft <tK fti.... r pfr 'ao-+' -f<Ft
eR{t r

c q-sw{ r EqrFqs z + | * 4,fiqTtrqio I + I / z, vftsFq
w+ updtrq $t er$t, c{trt- 2 + 2 = 4 * 4 |

c <Ffl IeB{tqseBsail 6FFrt I NFTfFTFF<oFronFqrE|<
qr{R ? qfist +\ "ftRm r qftmt< frE otnt EF 6qt<tR{ |

" dtR{ a< r qtrRcs|< qR c:ilq qtfr qr{R r ccr{ ( l, l, I ),
(2, 2, 2),( 3, 3, 3 ) qs"rEr< frEq-6{K qffiR I

e eq E €< r eGil fi"F 6stil sFr sf{ frpwr<t< wfrott r
a q-<, q< ftr$'l-({l 1il <tr wR, crtrr- (1, l, 7 ), (1, 2, 2) (3, 3,

3), (3, 3, 4), (2, 2, 3), (2, 3, 2), (2, 4,+1ffi t
a otBro (2 , 5 , 2 )ml qlfrqtq E?, cgIT|< E]F | {TF z
r q{, s,{qTr EF | (2, 5, 2) er$src eB Eqrw?+< r
s q<t ! flfrrsgfr fi nnfu fr Eryq<frrsftrt til<lq.. r frq

yR frgq "Mrttv con fifrot r otfiw etmr$6t oeftfi"ls
qk qftrt r efrRts(<sT 6sRrf, csFtrffip< sf{ s'Fr frEqrq|<
wr<rtftr

c frKrE{ qi"ut &ffiR {Rq[tfiftil{ w q'n on, qqfiq cfi<
qft qi{fi wFt (a, b, c) (g,6s a2 * b2 : c2 q\ qtfd< t Efup
(3,4, 5) q|< N\i<rq frEwtI ryFFtft, qcfq eRT{ ffil

dfut

rycotftr
(*rldr+) E\C, mK q{Kttft qffil ?

eRfE g qqmrtftq{rq rEtIrsINwFr5lF{t+mfirpnqh t
s{ s qlsqFFotr<Rnfutsmrotftqrqr{?

(qft{ RarcE fiTrq $ DF) ft 6ot{l clqfft r
cnsrfr a 4Rc{t{{{RF r
w< 3 CEFrt, FFIFTFF< Cqfts qFF CStr{t qR t w s'Frct qh

{Reflcrttfutq qrI[ilFF{ Gv-N \rF'Ee?$ aq dlafi-s qrtrl

Eh (3, 4, 5) | Cqq-FrFtEr CffisT|qGffitvs6{qtcq; olF6s

w{

w{
fi'I<'q

{<
ftpq
s<



g.{fr

eRlq

ft'rtt<

q(fut

s{

w{

w<

4W 9pH W{@V

cs'fFfq-{c< 4tT< aql qiqmd o u- *1s1 ;t-q{ r frffi+ q+
qilt am aR+|cflRild qa sfr qrq€ reGfl qtEs qft cqql
6s wer+ \5.ts< qk r fi ci.!'R ens qTf{ cqfi< cslr{
eF-Wfir< ntr\o 41$ft< r 1&-enn z

s TG 4RcqI qK, qtR qffi cutrtrtRrfl R qnr{ GE<s
wsq eFrEcq vtrtl-<lq 6r fr qqrstfr 1
tqFm qo tffi+tfr qrcatft ' lfr frFs rrfl<fs cqr$td'q
qRrE r eF[6q ?tsrc tsft ?q T|e< vs{ fiffr mqe< .cqffi
E Fo<Rq I cfrRq<aFEh (2,4, 3)l

e cqRq, emw<trR-6t, fi wqnTqRqh r Freqfur cqc{q
frffirqqq,

s rql q<, ?{cs crrs FEpt 6qtoR efifr< | ry6qfr crcstft
lfrr 

'

s rFF<FFEk frfl, srq +q r qfrfl <FF 6o|<rl cqntcEFr<o,f{
on @w<t< q"t t ft-e'trc, 6\ 41fr464 r

a "ttRl q< | ( l, l, l), (2, 2, 2), (3,3, 3), (1, l, 2), (2, 2, 4),
(3, 3, 6) ffir<[+< @v6n q"t t

s 6{E r qk q$ r R {Fre cs cslnrqlrs lGql r r{ itFII c{
qT-f @q< qTd"r qqro< qqflF+ rR-s|s (2, 2, 2) frEq<
<tECrFr (1, l, l)< Es6t I (3, 3, 3) frVq-{ <lEc?rl< ( l, l, l)<
&Reoi, (2, 2, 4) fryq<qEnR ( l, l, 2)<EsctM r

s RF r FB-TRtEqtRs? 'i|errcf, c-
( 2 , 2 , 4 ) : 2 x ( 1 , 1 , 2 )  { R l
( 3 , 3 , 3 ) = 3 x ( l , l , l )  W t

e v& Wq Fst r Ggw< <mco< qr<F eqs efffr {fi oe[6$< q{,
cqrsqtfr fr"sq qra {tftFs FF \{tfu saFf $R< qtfu r
eqvrc @w<<tfu<\e wu qlr|<r"f ffiErrct qtrpmr qol qafr's
rtF[-{f{$ qtfr ersm flfttr-$ "Fi fu4 {R tE qq-q iE{
fltftfu \{rF<I$t s{Fr<rr< <l<qf{ ont r qrR \sG,q6{ se[r+
slGltlS\9\fl-ql I

w
\

/ 4 \ \
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qqn cqlvfrqtE lae

Eercr <<t fr-A+s lbt qn (x, y) er$ (u,
qtq<fcaRR{-

(i) a(x, y):(ax, ay) (a eEt{wqir|l,t)
(ii) (x, y) + (u, v) = (x + u, y* v)
(iii) (x, y) - (u, v): (x-u, y-v)

csG t|{i (x, y), (u, v) qfft

RFtreqr,odn@tfurrers
Z(x,y)=(2x,Zy)mtstR{,
Tl{x,yeFrt(s$Rneq{"K O
qF qnr c€qr< eet+q (ii)
qs (iii)<FqFM cftfu "fiR{r r

v) t scs qfi

.(2x,2y)

(x, y)

q<

ftf4r.t
W{

qrq?r{ qfi frfi-fifrr, ffi_Rft{ qffi {nr{<< csqcst,qtrr
qstrlr< eFq qrs crtfl_ftRH +R m"rn 4tRq r'RF or s q<,BurfuK4afuoen ffiorfrcrn,lv.tEfterrqrfr<qlrt
fr<tqdqma

(4)
(Gorsrrflat)



+{fr
EFT

i ftfo"t
' E F

' q { {

l w {

4m 4d q{47

efril mmtola <rc {ft mmrt-qr< E"rqm$< &@{ q-{qR
qfrr<foqT-
A :(5, |  ,  2, l) ,  B = ( |  0, Z, 4,2), C.= (2,5, 6, 3) qfS
D  =  ( 5 ,  1 , 2 , 1 )
csrs,qdrqf$ dRq.n< {5 E"Rfq6q< ft qk r

fr'r.ttR c RF qbFrsF RrrtsRrq qa vffi qtfi ,t|:I (qf{ atR osl
(22,9,14,7)

W{ c rt&.rs ciflRrruFr, frft <e ffi+ ts'RF "firfl ?
frr-ff< B RK qz44f{ D-$tpF E\ ZZh, coF q br, frqq 14 ?Fr qts

6qqTTr$tEI7Ft1

ef{H s Ql, fu65a1qre r ftF+ ettmqm6q frq6q 7
qq c RqrGil c$frTRtfr-{tq-orq<tftcqtr cq<eRRfis cqmi

mFrcqRrcsfrrflr

qqfrst

: cqflfr {sR{cutd r :iufro wen+< q,rfi{ fffurm eF e
s mKqrfr{ c{rrq{tcemftTr{stv<nq rsqR cq|<firFT{

:FE aic< c{K qqfi{dt (frr, nR <F) sn Rurcq (z g, 2, lg7 t\ |
s q<,q"lfrqnffqFRE ts csmfi-R<5Rcq|q6{Sil csmfr{

afifu 6{<t'F ; <an I 97 I 6t fr"tt-qm Tq{ I afr5E 29 cffiR
qk cqRIF I srcs \flLd .qGrt l|fTR qdq qr"lR qrq 1fr
<fie cT{ weilaK si1ftfq em,m*o*e<fft q'.q r

s q<, qma1<qqfr{ ft,g \[ffr mR r
g ({R)qk{rc th'g crRqqfr{s?flv.I{t< c{|qrRq,<qfifr

sqqt ffit qrm <q< frw,rq {R< | rtBrs crFr rtE
cwn-Erp qFRto qt&{ r sfi tft q? m clt< qqfr{ \fl$
{qtrRT{Rq qnbRfiq r {fu-s qFffir r ftu mrd,
c'F, frst"i qfr c{rt'6{s mEqB'RK qFtlrers {tfr{l I ffi
Eu{<re aqr{Frc "Ie-dE qrsfi oRngq< "1frwfi-o r

s qfr'{q{, frrrt frq r fiE q< qTK cqftilcil fr qk a
s q<tnt Fgt{-{5fut r Rfrqt wfi 5an ,|<| c"tfn cet|cr crR

\



q<

W{

ftfr* t

qFtm s ({cttqctl)W<,;l'{Fl,dTw{q:IFrqF I

!f{ c q-{,qt{Kokt,fi6sem-

Etsl

d{
{ffitqr{
ifut

qqnrqqvfrvlocAb

q{q Tq \fls sts uocafi, €q, 6$-s, Tlqq qffr fr vn cta
etc$R@vce"tFil |
q? W<, sts ftu w1F wer<nrs Esrffi ft fi 6m +tFtq
?s qFp$ mqt<Fg{< selits,ilfqsE aqi-sR< 1
(qlR)qkqt r cqffmfrsfrqq ceiktl cfr{cssRn tqhe
\fie firy qtfr fN +G{qrq\{tRcqt I stg qrcq6{ ?
(wRts)qt-uq.q< 1
c('cs 6{|dq srfrs|< er{t 6<'Rl r qftot qt+ ifuF {b Cq'{<
ftvqFz 6$Itrs\l?
fi +a eF r A qFp D c{tot <lRrq (lo, 2, 4, 2)
dRtr$ K6slr< {'J EsrdF I 0 bt, ccFI z H, ftqq 4 ?FI qfs .... I
6{E, q! qt$ r aGr+ stfrfl ER1tTlR ennbs< firl-
( i) afut st+ qiftst Tc-rfn b"rqq 96 6'6 fi{ qrrd ?

w r
f t r t
w < r

qiffi+ rirn cfls ftTF c<Q,fr'cq t
s EF:ftqt"tFlr Eeq c<Rfiral t
c ({R)Ek<\t,qfuFftosr
r {Rry{l
s wTn6rq(N-swd 5tt, c'n tB,Riu|q ztF, csfs[rq{qt

th mRqftql
vtq nsafi | Nt{fcTtrs qAR<ftft{Efrsmt t
q<,qlq{qRRmtttsR t
flGrsqffiqqtfrft cqlEiffi cu'tdt t
(r) n + B + c + D fqFRr<t< c{lttsRrd)
:  (5 ,  l ,  2 ,  l )  +  (10,2,4,2)  + (2,  5 ,  6 ,3)  + (5,  1 ,2,  l )
= (J+ f 0+2+5, l+2+5+1,2+4+6+2, l+2+3+l)
= (22,9,14,7) z q-T6{?

d&rs sfrs <tFrr{t{ 6rtfl sr{Ire ffi @n q6 wffi eBf
qbfto mtd+Kt r

- t



4d4m ql@{

?n|g dq:rEFl(F{ RtfFFI 22

G6lEmqs< 6{ltfsat 9
p€sqlqlqc 6feffi 14

qFr uvdEmKK cqttls.l 7

cfrqT< fiq{ sr|s rys-{< Wt ffi&ostr< er{ q?

2A:B
qe f iqz (s ,  1 ,2 ,1 ) : (2x  5 , ) x  1 ,2x2 ,2 .x  l )< l  (10 '  2 ,4 ,2 )

qefiqqifteRKs6l=ilq
qrfrdffiftsRfu? cD'Ftt-
(10 ,2 ,  4 ,2 )  -  (5 ,  1 ,2 ,  l )  :  ( 5 ,  1 ,2 ,  l )

tlrpt qntrc wgR eBt ebfto Rmtet oR focerfi< csFlerq

borqr<qqNsfrEtq FR?
s EF tr{s?$ qifrsl fiqn ol qtfi ftqr< GfrTN t

c (ffivtquE) q qrR,:qft6ss{seils{{fi\e ett6t<<1v<;

S' f {q (  10,  2 ,4,2)  -  (2 ,5,6,  3)  :  (8 ,  -3 ,  -2 , ' l )

qqfiq q{qs?s q(frsn {E F$cffirq g n ol, fts € qfi

c"F 3bt,frst"tT"l{\sK csfsImlqt I bf C{G'd<qtlpom
mw frmt{tq-s qi"llt cq?FRcqr ttBcs qfr qtRrd m

EFTlStrr<F Cqtfl <t Rc-{|al <tRroe qnT'*affi sW{ A{[6{SRK

Elc{,dqhYqqk I
g q<, Ebt qfu {tFK 6otq6r \fls< 6otq@l q-+ qtfi crrfs

ffiqr cr6{ qrcqFrrc rES"rqF c<Rfrcqt o lffi mR

frrEt
3 Nf:il< d{ttt q&qqR-s ; RvqsRsN aq;fi qfiq t?rt<

Bs< frstBF I erfsrc qrdqm c{l{l grl< qfr+Be< rR smq

comnEcR< = (2,5,6, 3) WFqfuf<BeRq = (5,1,2,l)

dfu-s @E"rqn cong *q** ftNqG"i{<dfiq< 6G I

c E|<, qQ s'< otrml, cq.||-cqfalfs q(ftuK B"rqR c<G'

or<q q<ftsr< $ S"qN 2+5+6+3:16 qr+ dfrst<

B+qn = J+l+t+l:9 |

\

qq
s<

qffisst

s{



w{

qqmnl|pFaF;{'dv

FFIr< ffit qfr+ qqh r Vfi ft Rutr"t mQ<t o,{6r fi.fu
ffia 2 Tg{ Tql'RFt"tsRcE Es< ,sDl qk, € eqq Rnq
sRF BE< fr en q?, <wq<?|l Run oRn qt+ sfu .St
ou, u* sq Rnq nRrdr Bq{ q,gdt sfu ,{bt qk r flFr+ T|q
Gr q$rFr 6rFcrg.6q mw<Eg<ct't qfu r c{a$ wfr @fu
q(qjIRK {R<t seKq qr< {tFIcEf{{ vtv< ws R{-q s-C{-F fr
qlcqcs vts< <t Ts Gfictt g6[a ffiq Erca rtstco csFrt E{
el q*t-<fr ( order re I ati on F qgl I cqn qfrrR ttt M q\ql
a, F[ m-qg -

a > b 6<l-CaT qfr a - b > 0, qcfq clltrtNl-sqi{tl
a : b 6 q 1 6 F l { f i a - b = 0 ,

9E a > b 6<trq qfr a - b < 0 q{q qA RmH|s$ c(ql't I
ft-s g,r{TR sfr qft< csE['Nt coFltrqrrs ffi-$ ftRlF
qgtfiq?"fFrt, c{nw-
<fr P = (a, b, c), e = (x, y, z) tltcn-fisrtft Frgqfi ok
etf6{l-

P t Q (<l Q < P)qfr (i)qqtq a > x, 4Rt (ii)wnar b > y,
qRRl (iii)\rsE c > z, {fut (iv) a> x,b)y, c) z,
qftl (v) a= x, b ) y, c2z, aftt (vi) a = x, b =V, c> 7
qr+{-*t qmq fr 5E16a1 qq r-qt'{ qtwt fr mtNFErR<.t
qN <fi ?E qtRq| rvqR{q sfical cFrt qfr qqrw rr{wts

Fi fr{ ( u, b) v1q 1 u', U')+ ql q-oRfu ,ftqr< q"$q n E?f,t I
(a, b) > (a', b') qft a t a' iRI a: a' q[$ b > b'
NrsrrltrdFrDtffi'tftt
A(1,2) ,  B(3,  l ) ,  c (4,3)
qFF D(1, 3)< cs3[g
( i ) B > A s R q 3 > l
( i i ) D > A s F t c l l = l

,  q F F 3 > 2

(i i i)  B < CsRq3 <4ff i  r

\

iil'; 
c'(4'3)



+{fr z
s < 3

4d 4;m qd@v

qRfifi{ er6|s wtr$fi-s @{ ( lexicographical Rl dictionary
order) C<tFll

EFr, s{f&t qfs qtc wqq TqRok ffi r
crn ffia1-ae q{f qtfr <.fuFR qmr-<t< ft qrv ett6s E[cs
qDt @{ (<) lfr <R etnt I c{trr a < b < c < d < e < f......
W I Ncs qGqrds em qqKFNs qtfr erq qcs {srF

"mn 
qfs Fl rf{ axis 9F$ busy{fu axisFl qle ffi,

SFI1 a < b.
q|rfr busy q$ bush< Fs-<v bush6t qFls etlfu 6'fqq 6 :

b, u : u, s : s ftE h < y |qeq&{tfr-s qryF'rs{fr wft<q|n
fre csrgRllo frR< {tR<t axis< busy rfl-+ bush< busy.
qK, \stR.sq oft n axis -t<a6l busy{ Eq-{s rFF <l vfg< ?
eftEt< ft<t qEI qdnrc qqq frsq q-'r<f'q r?$fs {$, vts<,
mR, oq qfr Wfr slR effl q-q+'Tq{ | eff\5cs qtfr
\tr<lsRslc{ \TFF qaF firil,arsFt eRRM;t :TcalCsF frm qgt
fr mt<tqkEF 5qg5araq'{q-qfrq rffi:n+c< "tTt "rRqEt
4 > 2, x<9eTfrq-rRftqflI qFflqFFqtqRq m-qs<c{at
q({ q-4-<fuFr afiss <€stc{ eETtd q{ | {Frqt6{R qdrq RTd,
frmqt qlsq{ frt$n qmv qnn qfi qs< rFs Gfr{ atc<t ?
frE csefl<t frst eo ffrcq qR fi-{mt<rst eGFfi @To
qqmqfu qs r eQ cq-qrg qRarr6<Fri{ {r< qR rNtN qi",m<

cFlrs rrTqR Eq fq'(<) <t i5te< qfla'( > ) qfr gq-{

<I-{aK;r$R fr cocq afi-sm qrt-{< o-c.il |
q< sell.c<'i< dE-{ qga 6r5a 4ft6as fr-g qrln s]-q aFrcq r
sl6r safi r Fnq csmtc-qtrs fr l&ql :ieFtln q<s sR \rtfr-fr
q-{ftqfrfu rfr{rlr
fia+s< r
d$(<Fr 4{dr Gt, fr mist RR frqt r
(a )  (3 ,  1 ,4 ,2 )  +  (6 ,7 ,1 ,9 )
(b) (2, 4, 6) + (6, - l  ,  4) + (3,2, 1)

\

ftirtt< t
s < z

qFtm r
s { 3



qe.;, g 5n'tV frX1Effi _-- :---:-:--

(c) (2, l)  + (4' 6)
(d)  (4 ,  5 ,2)  -  (2 ,1,  i1
(e )  (9 ,  2 ,  l ,  5 ,5 ,  4 )  -  (  2 ,0 ,  l ,  4 '  5 ' 7 )

(0 3(4, s)
(g)  -7(2,  1 ,6)
(h) 8(1, 2, 3, 0) - 2(4, 5, 6, 4)
( i )  2( l ,  5)  + 4(6,  2)  -3(5,2)

fil<F l''qt&tm qFAIN qRcqtroRa qrfi sRq q-9d

c{|{tqq\ I
qFfc-s 3 q;iFTq, <dKtr4w{ |

* * * + * *

|fi&Ifrl$ffilir4$Fe{dql:$:dtrtFre { tirii:r11r$t'a'i 5"'Lq- $O l'xF:'wf;s38}Ft;tr!9?{ltti4#Fi"lQlFC4l



I

I

I

t

DFdfr{

qtri{ailT-ui6mrqvlry

I 1 piqq fta1r6 cqrgsn \flk erqc.r frft-{tT{ cq qTfu | erfgrc eFr
Aq{ cq|T{Kdrrq c<crseFqRd rtFlE< ceft c{lT|e r r
EIET{'E t W{ilTqF I

S< r r:r$F[, TisK r Frqft q+{! c{Kt cqfis mmrzqrro ft"ol
q$6{q fu q+< omffi oRl {Rqt r qq{ wnt r

Elo{rq s qrqR"ilRRt, dmK rerQEgqr$emE tt rqtReipno
efcqrsqE |gffiERrqt rBscEt erstqcqr

q< a rcfuR?Elqq r qt&qrRqdqpErsnqaftRq|a
qrflTFr {FlB< mr$q q\ r

qFfrs s qkqKl
fiT{ e q<,&qt&dP-moqtft{ rfrqFEC{<slq<sefi e-€Rqt

{frs cq{r+tfr ffi< "K qqq lf,h ?qcRt r {arcqeF qI"F
qG.€ fr<tqH otfu<q cq{<wfl ?

s{ e qk<FF r mFncr{,re.e chT{K"ttR< rvqsRqr{qG cq:rF{
atn fr ? cqfstT{ aqio {Q mtn r

fin< e ({etq5qrs{fqGEff) e qr<1&c{, mn ett|ifroqnqtG<
<l-F (3,4,4) |

q< g q<l, qt& qrF cowqrfqfr-sqptoqqt mq ntfier
sqffr qf+ ffi c (t'c$ FH fqor; wR qr et< r
s< r etdrsqt trqt I FFtcdrl-cs\eqNrd<Frol r

<f+, qbfl qqq Rt{q qFrs ?<q, tN c'tFrfn ?

\



qFtF r
W t

qFkr r
s { t

( a ) A > C > B > E > D

( c ) A > B > C > D > E

<eF-qft{N w{q cqR w FK ftqs)
qqfutqrqrc{ft e (ers4crt)q<, (B){(ttl I
S{ e qft<nnft qanr

qqw nlvfrqto,tw

Grdr< frdt< yEn urr) cs.6r {h qF I
6{Et I rln cef,rq tRr R|<tt e4{|{{ {{i ({ ilea qfrFr$

Wqeqh? FrfiqtcqtRt{q-Ril r
q-sq-{,qR tel:l frc{ r
qle?qm cst{ 6q-e{ ft sRrqRfr.fi qg,fq-s< Etfustfi
cufo t tr nrcr efq Fq ffi{$ 4tuq{ ce{<lq rr+< fifut r
cq-la{FF{ 4lT frmt A, B, C, D qFF E qr qfr$Is .aQ@Tcs

qqRR r qB$ csFrt-Frtm qdr-c{st +q fuq urFro<n
ivfrs qrqFil rtgs el ryr<ftr qtR qlaftic- ?o qqr {Krt
q! ettfr{t I c{n p > q wefs p -_- (a, b, c, d)C{ e = (p q r s)
-*ssFtwr ch{ilFr-
( i ) lft w<rs-q a > p, {fu< ffi qqs+,
qR{t (ii) {fi a : p, gfi5; b > q, <fft 1bt frcRqQeo,
qkt (iii) qfr u = p, b = q q[$ c > r, <lffdt ffi aqso I
Enrq<q qscr srfrolc- n > c <iKq?flg A = (7,2, 2, I I ) qr$
c: (5, 0,2,i) r frrcqp z t s, qfuo<rftmnffiiqes A > C
qfril csNrrqRr Es'< fril, e-dt{ cof+Ft eq z

b ) A > C > E > B > D
d ) B > A > C > D > E



4qww-vtfro'Eryril

fiF.tvf+:rq{ B RK, (a)rbt qk r
ffi s qqil{<(byg1-5qe6
qbnF s EF(b)6tsq r
W{ a e<l,m(b)cDrqenr.qknnkt

(i) ,{ffiqtrF X5 cstt A 'fqiF ffi'3I6<IK efFr ?
eRfq s W{ 6qtq l3 bt,qq tOhqt+< e qh I
S{ s qs, silrtefuc<frfu8t-stfronn<"Rl[ft.$

( 1 , 3 , 4 ,  g ) ,  ( 0 ,  l , l , 2 ) , ( 0 , 4 , o , 4 )
cs'Ntral"oft1&-+ a

Alfu s RK,tlftc-q c{Ft I bt,Rei 3 Dt,se +bW+$ qrs {frq
8 bt r cRqr< rotRst q$st&q r

S< e csR eq r qn fr cttrtRstfr-+r<nrc qrrfi egq.F Frfrmr,
Ffrc-

7  2  2  r l

5 0 2 7

1 3 4 8

0 4 0 4

0 l l 2

Rfls G, s, B, Tqe':trrlirmFp?q|Rcql 1ffi 6q{<qt,tq-s<
{n glR-'$lv E"${ wt nR r ofl:ttcdrt-co ms <tR E? ffi-{ra.
srfr-<l< mnrbtqrfrftqskqr

qqfts ' 
"|lR{qR I

S{ g lttft "teffifr$ frt|l qiqiimr{s qtfl (row) w+ farto fr{r
.fffu{|qs qfr vts ( column) 1R ss, mrs rs|ar vqr {R<
Yfflvwrorqq{rfFrc{frgkqr

qfut s q<,Rflsqi<rd+a3gQcqmg1ftna31ssfl-{"fq-${Rcq1
S{ : eQ+qq6gdqft frqr vso crcrt a, Ecnfi qrofu e
qfut : qqt S{ | q3n Eil .4r$ q|=qs ftq{fi +6n O&rE catpt ReK

"Fs{qRqr

\



q<

qqn nlvfrtto*is

s rtfuFRilK qdqh m vtfrorm< qiqltmm, rFF ffi frq a
RR€\o element 1fr orr, R&q EF W$ egEfir 1fur v{
q'(qr etfrstqr\5 5 R qft qr$ 4 bt w qlsqqrq(q QsK
qmnwft s x 4dFs{l

cslTf@k$ qRfrfr qnw etRst?r{ frfl ftri sarr<R
?E fiffirN oR< "ttR{t, <t q-$E G, s lqls e "|R &ffi tqs
c<a wd1of vtfi-o +qq "|tR-{t I rtFlw qc{q-K c$'fc{t satn
s.Kc"t{r'il<il etR-$l ,4q4E'frfrg'(matrix) qF fr{l qt r

$eraa sfiq< qFil< fr rs'tc{t q? ttr< | c{F.-
(1, 3, 4,8) qh I x 4 \TfsK< cq6g t fufs frR< etFrt ( l, 3, 4,
8),"4 RDIc"tt qtc{K< ilq ffi fifrg (Row matrix), zr.F.l
?gtv $ceil{ qD "flRREfcq r dqc< q-s-{.aBt vs elst c{Sq-s
ss c{Fs' c{rrE | -fift c{frs <I ws atFt'ss cvE<
( vect<ir) 1frig +x r bw {Fls\o flFg, Nk qlfr{ fl rsli Te:a I
qRcqns rrfi-s< qroFt qIqRflTq ?E RGF sNE rrdr<l q{ r
wfr cfr-<l< $<l 4t4t& q6a q<EI tttfttrs Wfr"qq(n frqr<
E"mm vfc< qlqK qE<tD-< q(q^fmK{ uirs <rs{< sR< '||rql
str+rq1&un r

a qK, w{fr cq q?qE .|tA qr6 s-\q sFq< nqt oh, GfrcsR
qtfr qtorcs {Rqqlq{li+n fr-{sq.t<t {tFKr<< qr< er$t
cq cqcH?

s q{ qcsR ffiRRm tq qrfr ft $R<'16{l Etc< 4afr fuRR
eril flEs-< qtF{ EsK{ r mn snt R-R'ftr "ffi< R-{
(2, 4), (7, 0 ) qIfr <t ffi-Rfts "th:G< R{ f t, 4, 5), (-2, 3, 7 )
qRq(< ftmkfl Rftr 4qft< qtFtrnmt qrsfi flFe r erpcs
qB {tfts er<sn o:il eQ c{Fs6<lTs qrsFt csfr qtR fi<
'KITITI I

s W{, qtfi qatdR-qdv TE, q<otlltfr qrprcs erq csB{{tft
frRffi< safi 4mrdr r csh< c<|rai fi.t atf6s tq"IR csKI
csfr<l< eRQ cq c{cFltt?

q<

firrq

ffi



w<

etqwvtil-vlaq.Fw

<firt en*r csk$ qtfr
q'{fi?ilEqR"tlhe sd t
ceFtrrqFF?r reRglrc
ef.Ft qr{ Etffi€ fr,.t<
{Fr"ftqEqsKcf qRc{qs
qfttqtqfi{tq{ rcr6r{<t

F ebt rer tflE {q rt
"tfu firq on qfi rI{ (absolute value) efifr< qls {q-6l
cr|t frr-t enlrt <seil q-{ ffifr{< qrsqN3 E lcs a[R-{ r lGr+
{qvs qq ebtqfr"t {tft r qfut Fqs 6Ftfl \rtF {fr Erltrc
qhfr F aqFrcgp 6+.fiqcsr<Tsts Nrsloplfutv 6{tenqs

EFqs op fum{ rt&m pqefq(a, b, c)fr{<qFrlwmrc
?s|v {qRT o< "Ft fr{ qs o< "t{t pq Eq qefq oFI TFI

nmFtoa|RTq|< "nR< r mm qtR (a, b, c) qFIffi F
TdFtffitffiq e|r6{il qtR flGr$ (a, b, c)r< qbt Nk
Tq'Fr "tlr{tt c{cTr qt{Kq csqs qr{ {FITFrc qtfr cvF
iln frs | trn qlrK *q" plt qret< qrqtaer< R-W{< cra{
(x,y,z,t, u, F, T),sm$t rek re6q-C{freltfrfqpilqfi{t
Es mEU 6R Ff, sFt t Et{ti+ q{ft\t,qedBliT RW<
.qfi fr{ qFFTFT fts r\fficry86 rtfuE re* qh frffi
E& cqqmtcn fr{rn erotfi Rxt;rqg r qfr ftt m Rm qt
rc-rg aek-{f{sw{qq refr (position Vector) Fl6tlE{ |
qten oefi af6q nt-cq eTqqr< 1&--o r

qffiss r Elq, c{Rrt cetfuqtfr qrqa1foqrfiTM\o mFtRmtrtsRfu r
cfrers qfr{'ft{<fucsl qfr< cqfr r

s cdt{K qmit e6c1 ffi4-qq 6qsq4ft pfr dFrdotnt r
w{r-r sts c{tq-Rmfl s{t qerftr{R ft 1k Gfrv o+ <l
sr qfi <{dR<rt?n sfiRrqt r ftu RBq g"rft{ qqt qffr
ets \gfntFrt t-st TR r qtfr fu cstN{ u1frmr< etmtt<

r i . 8 C f u x

{{

'.-l



qqtq cr4vfrflo,lw

frfr{r
{<

Eqr<q cstFF<5R{ r reFnnrmoffiqvmqFrt rfrnvffir
cnRFR{F etFrr I TN <tR-{t ers qFFFK qt+ er$ c!$ft{
cfiqq ltqgrq fiFs <t cvE< ttn Ws mtrt-furt q{ r fr
conn eil q+,K< mqs-erc frfl< qr< <;R{F
a) (a, b, c, d) + (p, q, r, s) = (a *p, b r q, c + r, d + s)
bJ (a, b, c, d) - (p, g, r, s) : (a - p, b - q, c - r, d - s)
c) x(a, b, c, d) = (xa, xb, xc, xd)



4r@qry-vlfroFqE

qe$ frsfr frIc{l, fc-qB$effi <tqrq frrF {q sRrE,
qtR6< ffir sw qEreft {Rrqffi g||KEE< fifr fr
sR{t?

ftrtt< s w,qq;K<tfiqqsrFl,<Ereft<qflE<Ecefr,ffi ebl
qffi @T q{ryR rtft{ "ttft{ cqH sR q|{ t

S{ e mq{q<NiqlwmFqFrcdRwclGqFKe"REHF
qtFt ct|il r fiw qqq qi"n6t< 6{ttf G't tenfq, qtqtolt
oR m'.Nn rqfrvqsR{ mFt rsraraqFFFn crfu$qg
Nrt-fuqqGFTt?F?{t+q{r I

eFtq : (mt6o<sR)

\

(os 4 3) (ttt to s)

W{ s,q{, c{lttfiffil.qrfr | <tR.rtbt{Wl q5qtqrQRrsttn

firc{t q6< t4R{64?
c{qffi g {rR{qF 1ffiqfrffis1
rn : crct?uFbmn$RwfiaoR cerct t

( s  t ) l o  g )  b  t  s \ f o  t  u l
(a)[+ 

rj|u J 
ru) 

[o r tJ*[t 7 2 )



wqn mwfrqtw:do

,,,(; )"(; ;) ,'[l ;] il i
f' rl f, 'l(e)2xl z al+l+ zl rnlr,.[1 tl*o*l' tl oJ' tl-r*f' t]

f , t J  [ o ' J  \ 2 4 )  ( 2 s J  " 1 2 4 )  - t o U

s-c< cotqrmtt Fil {$'? TqF r ftt r
qftsttsRBfre{r r

( 2  l )
til[s eJ+tr s) 1x1 z(+ s 6 t)-(3 | z)

o)'[i l] ti] r.r,[l ')-tl:;]

ffi r EF, crFr(i)?cr+<Ntq?frr
S{ e cor+qhqtft-<rr+e (i)?E6s8ildAwt I

(ef{wqq otRufu<enFrwE$iE mfuo mqsrr€
W nneT<fttoRer)
qFil cqR(qqffit€ ccsmnrm "trkR r .ffir cEtTd
qnfrq r qrt&tq qNR ws k qtRq r sRrd t<....

Ra< a (Gefi)q<q<... r
qr q ft<h rr



-

qqww-vtfraTryrq

fis{ s RF,qt{fi cq'cqFq{sftFsaftfrfu,rtFlwrtEqu mf{n
lfrr

Er{ t s,s,qT(vl,'fRRffirft-{{qf[DRt7
q(fut e q<,W{Rfr6gW"f|sr
eFnar s csffiq?q qK, qrR ftft ?rst crFsn eil cntils+ r
S{ e cqFs{ocllr{|Rl.|E{[ r qFmqrfr eEtrnf< cqqsrr{r

qRl

frR{t s qrfrqkq< rft-{eBrq@qh r
S{ s NrsqRI, vtfr eil<rfcqftw crlE cqr-rfl |

t-r

elirldr

S{
eRlq

{r

eRlEI cs.|<n n8 c(|v.v
QFtfrErftrqr?(RMs
ffirqrfrfi)

e q?6flx3<fRFr
c qfiw Rqrlr
3 CqFItQl-{l

s uflr<M?F ftq|i <d<?
sts c<fttq<qrcqr

s 8x8<of<eFtqsft[s

fis{
q{
finr
t<

o
a

o
o



qqqm,tvffiv

fi"I{.t

s stg< T+- fr ml6{ll ,4s?{ '|<tl 6{q'F[, 4t"1, frTs, c$'tF,
fifiTdqcs frr+trnt I <q<q qrtsE q$[Fr wKrR i frtr Efi
slar ca|l<tt qls qN< ffiq ERfrriF.|nr,4bt csKt I

s RF 365 m ?Ftf,l, sF"tR<K&< frq q(rn, sIr<tqR \{|T|<
fuitqrc {b qq-Rrft q$tts 36s I

s sldtseil tek<FF I
(qETRq[r 365 dt mM<eqqoqs+$ftR attE)

efut cqrt6r$ qqq fiR &frfl :itcnd< ffit
<sRda oil wt r fr E&qcqJ t+&Ffiffi rR ws tacq r

terq-qfiqts e x e<d<T{ql'f6f cuBtoR<GTtFfq rRfF
m6 6"6 <dqtR e?F qft qFFT{N frst eb Rnq oR
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+ftnEtftqk coFltr

c W< y :l aEqr<{ltf X-qrpq ef{t TT{ \e'Fts qls X-qF
qlMilq I e-TK s emq glB cbl RT< x-S+trc ffi aqsa ftr,
y-Rtql(tr.trtqq'Rz r
csrdq-Gr x : -3 c<ffits Y-qm e|<l 3 s{ <tsqrca- qf$
y-qrF{:F[fsirl6u?TFrs"R<qlGcbtRiFy_trtr+ffi+qes
ftr x-qmiocd -3 r

c qcfq fuR e"r+< fu-r{K (-3, y) qtffi r F-r{ 16<r y = +R
saq<fucEK (x, +2)wfr r
qfr$ fthTt 6$lRI, y : *2 6q{6K X-qse= E&van ft q? r

s W{, fu{ seFts cm qfud R-W OO+m q-{ (x, -z), q{q
ercI-s x< <@ y = -2, qft1E y = 2F.E&q-q-{ qk y = -2 |

s gltdt <5etl r fr1oot, x = -3{ Y-qae qfrT-{d ft q? I
s EF,Rfl< s"tE< EBrbt R-t'c< afuqql (3, y) ; qefq sFTs y<

q1fQx = 3 1 e1fu'5qQqh rgdfp{il x : 3 |

r q{ teFt|q 6$RII,

x : y c{rfl-FFl Y-wqs Efuvqrcil fta Q X-\TsFe o-<t
qB{5qi6K ?fiIo ers 6{ Grcdtrl ?

B qfc< mtq.rqffit n< "ttRcE r qr+qmRfdsfi< alft q< r
s (tQ r{Ecrrilr<Fr {h qro fiRq {tfr uflt (x, v) R-tr<m

qiq& r qQfiR{&tRh x qFp ysrfqs eFFt ..sDt {rm, cqF{
x  *y=  l ,  y=  X  -2 ,2x*y :3Wf r  C+ f fqqS{ - {S t
ffiq:Tqq I NFIFT x = y c{a[6Tir qG6t frT< x< arele yir
rrinh qh x fui yr{t Fnrfi I R6r- (2,2), (4,4), (-7, -7)
q?cq< c{"il6K s't-s{ RTt rt&rs (2,2F y-q€Fe g&fri
Ek (-2, +2) |



CRFI

s{
EFilq

s{

ffi

q{

ffi
w
ffi

ffi

WmBTq?R'qrtr M

F6{tr6< 4lFf frT (x, yp afrRr {k (-x, +x) | C3, -3ts
EGR" (3, -3) | cq?t sFFe-s urcq c<Rrr{q "n{r r {Frs el
qtrRcs|q afrRE qrt EIfrR sBs{ff c<"I|(bt {fu qk r
qfut cst<tx: yqeG+-qqfrr

c l&{kqf R$ rx:y( v-qqssBqq-{6t c{r6q-+tqlcfr
qcfq x: -y I

g qld coffl eEx :y{ X-wwv qfr+an ft I

c qK, qratqcfiq * : -y, $FFt 1 : y{ €eFFt dG6lft-{(*, v)<
dBfrt (x, -y), wef< x fr'{r{, ym frm ftu Rqfts r

a <Fgt lqlI s|{ls qtR Sk 'ilC<| Crtr x : y v'FF x : -y Eril X
qwnot d&-dfr \ils Y-q5rq Ofuqft ( symmetri cal about
X axi.s, and'Y-axis) I
qfuR vq, efr qh eH cqtc{t tqF aqmsQfi$ dffir
fr{ R, B, c, D, E, Fr 6s'[6[Ftt ebts x : y {kt x = -y<
eoKsqKqnt

s iltq<, sFrq qA<Fv x, y:Tff{ q1 R4ffis AO qB fr1s
qRr

d c"rsVfi c$Rrt A(0, 3) fur/il< x = y< s'Fts E&Rq ftz
s qT{, (q$6|{|{ etR) (3, 0) qk c{{ qRrqt I
a ft{ qrca

e sf{6iqF, X-\qffiEBs-ffi x: y 6{<tF5 y-qscBqk I Fcflr6r
Y-qm Ofuq{ X-q+ | rtBr$ (0, 3F 1 =y 6<rflv dGRt
q? (3,0) r mraqr< B= (2,5)<d&R-q (5,2),C = (-2, 5)<
qeR? (s, -2) bltfr r cRn'm qlgq-< ft,$kqr RT (x, yF
efrfrq *: y 6<rfFt€el-{vqilt *,

: rcCqqf< qfut C{;FICEF x = -y C+il<r ieoFw D, E, F RTRSK
EERrftqkz

s q<,fr mfnlfr{(x, y)<gGRt y = -y<t€of{e{k (-y, -x) r

--t

s{



q<

qqn g,tvfrqtoct{v

{&r$

D = (-3,4)< d&Rqqk (-4, 3)

E = (0, O < qffi's qk G0, o)

F = (-1, -5)< dBRq qk (5, 1)

c srdl<tq r ,sfufl qr+ qtF q6lef c{cdlttselfrE qrr{- er+?

?Filqs qqsqs r lQ<offiqn ffi qrc-A qE*+ {qfFt I +u

hrs pq eil "ls c{"il | F{ El4t(s ( l, 2) qn+ Q< EF{IK5 (4'

6) rPwsQ<qqsf t?
s qF Fl x QFII($ I q< qtF ?ufcqqFp v ?FI|(s 4 q< qtF ?tpt

g q{, qfu$ q-{r fr ebt RT A : (0, 3)s PQq frqs qrc PQF

aqq trWq El-{fw sR< fficq, cs(s A< qY{ Elilsfu

fu1tlftqk?
: q< frore I A{ xRf{lrc ?et o +l ql+ y-QFlt<T 3 ?al 3+4qk'
'qefiq 

A<aga qa A' 6l q? (3, 7) |

g Ffi sv I q(sqn NErctrF {fi qF@t RT-s Ellfw

. oRq9qqr+rsfuR-{rotlfrq I

tqFnnfr{<ftw)efuIdNjserca]'s<q'|gF|qRcE'|{||

{st

w<

{s

{<



s{

\{Rfrs 3

eFnat

w<

{fi or<KF W ?wpssmR cn<t | (...woer f;w)
t|-{t fr o : Cg, 4) RTrfis rq frlu wt+ PQ qfln ffis qn
qs6qrx vftftq "ICRI | fr[r< dffr-{P q<Rtcsqe<F sk I
qK, Fr "t<t Q frF6< efls qr<sqr< O Rw qd< q-+ q4sRE

RT D' "ttd-q q"{ D'K x qm<o q? -3 + 3 qfs y-RFtlrc
qk 4+4 ; qqfrq D' qk (0, 8) | W< eler<"ttrbt fr C<tsi qftft

fisr
qR (qqft'N ?at et+< trcv cn{am qr< dtft frrn; eq,
csnrmlcs qas ffi c$ttRT< eF{ts ,qrqq6{ pQo E14Nq
afrqt Iqrsqn ?f{trc qTrcdre frc-otcTl Fq ebm c+tan fiffi
ftp qa fiffi bRv q{rw sR< "Kt {tr I
qfrTt w fr x-qqs qF-dft qbtqTsrsF-q LtvtNT citft-cqt,
qlg L :  (3 ,  -2) ,M :  (8 ,  -2)  N :  (8 ,  2)q+ T :  (3 ,2)
(c{pfu qrft frc{) r eEqltsdr$ csFilrdtlrs x : Y c"ils
Efuq{ oR qV-{ ffit tritR-{tr cffit Csl qt frcqF
ca|Tf6Er6s x : ys Er\gdt'fifrK< qtrRq vfril< qqR r
fiqrtro fr mmrcqlq,s \nsnDt eH firEt- frv{tft cqrat
LMNT qmsdlrre 900 dsqfco T<R ebtlE;q qFE vfmt r
frqrrc qlTsdr I 800 <t\Bqtrc q{R eB dEa qme c.fu r
qR &ffir +.F cslrtcdtcs r{rc sR-< {tRrE fr ffir m
pnfc-qfrsqGr-d{,qqtwq$qdfr {ofd(rotationFnqne
elqqr<{Gq I

w<, cattrtRFq ebrs c<prmt qBl cotqs TcqKK qdft z
:rnfrT qr<rcr< vdqh, cetrdEGe-cbn aGrbt R.Am cro
frqs ffi c$t"tv q{RGq eD c"tt<trtl r qtqtin qqGE frTr<Fs
ft cotr+l ebt co.tv 13R c{t<lt R1r<K gfuR-q q-<rn qF

66qqfrG< qqfurE qk qril qr r c€Cttqq"t qFq, {?qs
qtfrftgtrt{<q 900, 1800(| 3600qtfi cflqtrFq qbt{qcq
g<ftok "tt'co r

o
o

o
o
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Er{

Tts

s<

qe.l4.q?9a.d/trof,dv

qBt Eqfq<.t c5'Ktl
<tEt*rtRfu{aFo
f+qv l8oo W<
qtrrtr GqcbIE
AO : BO 9l<;
C O  =  O O r l . f a
Fq{Ftftqtr

s s{, 180rc q{|rfl c.fiTrbtqtR o 'fFr, A fr{.qtR B ,tR I
fu .qrsq6 srw fuCq6l's ffiR se61B qr$Ft fr.ns qk r
{erofutsffit,qrsRattfu |

: pfr Wt<r C$ sRqt | <FF c{trrr qRffif qG{fr ertrr?
+ffin @Frr?

a qR, frEFtv cqt{qw dGftfi{ 6${t rR RtsRfr{q'Gqft

" 
qk rafrqft cftr{k o r

s <Ffl tqkK onnfreilFqdtftrq rGo6t EqsqDrfiT
p r qBfft p fuqrc"rr+ r 6q6'to qln qm r qq q'R-<t m
qfr eoe qh Tsrc<rfi csrs l80o 6{tqs ql|ct Ao< ntsr

P '

fun|r< gsq qrqe qFF G 'F[ lrrF 1<gv qR< ; qqfq
AO, OF s'Rs qfi< r futs AG ofrs a&qqq qk oB,
qkt AB, o mrwfuafuftr
qfril p fu ro WRwfi ft 'nc r E< aB6f fr6 norc n
qwtrtsRr{N dqrstft cfir6tgfuDnEGfrq c{Rt r



I

qilqqrqt rFqde"FT+&R
cq'fl<edtfr cq<r rofrrgqh
FwqrRqrffiKfrrotc{rfu
A{ E ts P Erfq[ql<Il 6t rqql
bfiRqfcfiEffilo 1690q<R
ffiqqfrffii4Rr,ftFr pq
R"Rs r

fifr{t c S{,\f,FtsFNF c{ffifl fu fiss
cfrR'ttriln obtvRutrs r

Sr

(1809

qr& qf& Rqrn mran qrfcs eQ @rn{q vq_<q s_{
c+SmnqnReoqfr{sq1 FEkd6F{, cqTilN I

_--
, _ .----=\

I

qfioEwlflq?F M

eQ aGRft-s fi-t-mtc< FfsrFF r-< ezqfi fiq eh fr< r qrr+
vtRum r

r .Efq sa[, *FFr\s fr ft-qt@M r sE{ Fq@t a|re
Eaq oil rotqu o R.(s {<R 1fi< Fornn Erft qlfur
1$mn@qrtbnftqs)



c. qla csnv frqroq<b

(EtTT[EIrs q;is
ca[ERt c{ Tfr Emrc
TrfEqE (xn, y^) qh
frrorr+ fifrt" fi{,
Frs_

I) X-qrs (x^. v )<' ' - 0 '  J  o
EfsrFfi qh (*0, _yo)

(x" -yo)

(-xo, Ye)
r€-- - -

2)

3)

Y-qqE (xo, yo!flfu614q3 (_xo, yo)
o frw (*n, yo)c{ r 8oo x.f6 qt i_.; r,l

s) qfrwfra(xo,yn)frg1trc
oA< frlh{ hfr qfl<q
(stretching) oR ti eq
{{w qol n fr1t+ lts,
re-NiE4 B R13 Rf{i+
q?(k*o,kyJ rcstqcEfco
ql{Es{Rw{4s<{

*iar.iiaisil#ftlipr*a*+ix{sh,nr,eeri{i,iih*q:l 

* -)*r"fu

(tt 
' A(xo, Yu)



'eryns{qt{q@ 
frq'fi

enm{ sR B< EFIlis r{cqEFdrn "flR{t r erry-re 'ft"taffi

corc"1 fu< 6qq'tffi 4RGE+ elc <t<rft Sil q{ |

6) {{t\{tfi'A(\,yo)RTFI
elst oA c<{IcBl 450

mre WR Ao A'ta
Rqt qt I cslg A'<
qw(s bftqtrq
caFrtctfr<p 66qffiG<
qqN eRq'K "ttqt rNdEF[tis (x,, y,) qRrq-

1 l
x r = T x o - 7 ' Y o

! 2 .  \ t z

1 l
Y ,  : 7 X o  - 7 Y o  Il '  ' t lz " .. lz

qfut qrd qReer+< affir+ ffi fit$n m frcql'dQqc<,
eaFK eFtl-

1) x-qwqfrqffi{s + P

2) Y-q$sq&rFffis + Q

3) Ofi{s tsoonof++ + R

4) y = x 6ifrllg q&T{4S -+ t

s) qBtfiqsE tF6t + s

O 45bq'f;ro + w
qftfi ffi €e dftn|r<rfi rrqs A :(xo, Ye) R-trn i'a

A'= (x,, yr) qN 84fu q{ | Frs e? qffil-o qtfr

eEri.K rttfffus sRv ftR< d6{t- qsrd{q{ DFtf I

qR x, :  I 'xo* 0.Yo

Y, = O'xo- l 'Yo
l )  P : x , = x o

Y t = - Y o '

4 (xo, yq)



2 )  Q : x ,  = - x o

Y r = Y o

3 )  R : X r = - X o

Y r = - Y o

.  4 )  T : x ,  : y s

Y r = X o  
' t

5) S: xr = kxo

Y, : kYo

ul.q]ryraw6qn-fl8b

x, : - l .xo* 0.yo

Y,  :0 .x0+ l . to

x, :  - l .xo* 0.yo

Y, :0.x0- l . .yu

x,  :0 .6+ l .yo

Yr : l.xo+ o.Yo

x, = hro+ 0.yo

Yr :0.x0+ kyo

l l l l
6)W:x '= l ,2 * r -qYo ,  Y r  :  

J r *o* , l r ro
ffi s qr,,q?rf{ft+6pqqfiilqhtqfibn{RiR r
S{ s cqlits qEq blq ffr qam qcrn qfu {rn | frE fr ,frcq

ffi Efi€q< Em-|Fqa flnfu eRr{{gt qs or+n wqq
ft 6fu?,fi qs qrR'TsRqfcEefcF conrrenEq trnff qR
frnr r q vil c{ fu {frs{"K qFEr$< emtRb<ftBi"t{r
qDRc{<EfrTlr$qrF-
x , = a x o * b y o

y1 = cxo + dyo ftqr qrq qrsbt qtfr ffi ercn +R< "rr<t,{b a, b, e, aftgil{R{q$il |
Tt{ s {{, €'R<qts'qss atsTKFrq mr{F c<Rurqk r
S{ e Yfr Wq <seftqftq | fu qs qr(dr{< csnn {Fnq1 rpl

qFr qqq k{{frE RRNI qeflrq|<lfuf I NrrtrFTlrs c{fu{
q€fr{Brn qtrtrc {Rq 1 sem qftwt Frs eqvcs c{Fs<
qrfuffieRqc<fifuo[5{r-

,; :r,.iJ; -[;;J:[: :][;] (i)



pr*wqtt{qrc M

fi"Iqr.t a Cmaf+eFr ?

w{  t?FKc l ,sGF 
^  f * ' ' l - f cxo+bYol*'[r, 

,,| 
: 

|..*, + dYo ,l ut'** F nh<

>i{sK q{qcs qqr d-E xr= ax'+ by, Hfip fiqTd-q
Y'= cxo+ bYo {'{ |

R"rfuqra€ qR+att6r w-,sFrcq (i) 4( R-{G fu ry-l,
rrfuF Efrrst qQ qtfr csFrfmrs qrfr s"Rs ffi qqt
ffitemnoR otatt\sRIcEFT camrmqwr mtfr r

frR{t e GftqtQfi+Rut'gqn,qttfi frqsrs e1ft-a I
(ffi ftFNRffi qR, RfcE $ce qf6q rqm oR ftr r)

(*,) (t o) (*,) (*,) (-r o) (x")t ' [ r i ) : [o - tJtr ;J;  Q:[r , . t  : t  ;  , t ; ; j

W : refr sy I gfr w qqftq +so1ffir+ qfu-r<s frR< q.Rt -

(*,) r (r -r) (x.)
W :  |  ' i : - r = l  l i  "  i

\Yrl r/Z \t l) \yo)

{+ffivq€r, omt, qfr qfuKNft +Rrq, ixo, v) ftqFto
cstc{f{t ebt o qs t qf+1 mQsc< p-{ "F.f Eft$q vEs

. ' (;:) : (; I iij; r: (;;) = (i J (,,)
( t  r  )



a

wwryc?ulfrry?treeb -

qrNfoqPqdtfr11x,, yo) 4ftq rqFc${{Fil_

r; r wefl< x-wFe qGr-fi<<t.<j-€RsRc{ .o* 
[ I

z) e qefq y-qwe- EGrEr{ qrm vrq< sRRr _* (J ,J

3) R.qdq o-fu raoo 1fm Err< vs{<sR{R * (; -f

4) T qefq y = x 6{rftg qfu-qi< qtn <r-{Q< sR:q *0, [o 
t)

\l 0/

5) SqcfqeilftrskeqEwq<q.q*q{: ^ fk 0)<pK(qr * 
[o u,l

qFF,

6) w qqfi'q (xo, yo) frqcbr o {cafm +so $a< <|cr <r+qn sftcq

ffi : rfuqnr
S{ c T|ft<tc<r
qFkT c cuBf sRuFe<;frr+qn | ,



qtilevwt?qvre M

oR Ftqs p smpt sR< eln< | EEFI c(FKrt.r$R TcsFI Efrrrs
,qrsEKNqfuc<frqt-

/ s \
_ t - l- 

\-+i
'  ( * " \

qaffia m I ..' l<eqv pT cqeqrcqrcq, Tp{qs;sFrq i
\yol

aeF afra|s1L

q(fi5s, c{'FrfcuFr RSaf 1l<q+4,
\ - l l

qftq s q< (7, -l) fiaFK seFts EaRF e, qqfiq y-s{mu.sfrT-dq

sR t}tq.s s, qefiq ,qbrfu eprFrq sR sR f;w n. qefiq o
frW tsool.fi+{<ntca r

S{ c <Frt rwtrRhlgqtfi s c{rEtcoftq|q s.tsqRqsR{ft
. frstrttfu refrT FmrEtrcsrefrqts&rrr<nERqfi-<r,

fur{RorscufiRtqftqr
( l )Q :  Q,-2)  ( i i )  T  :  (4 ,7)  ( i i i )  w (9,3)

(iv) RP: (5,9) (v) QTP: (4, l)  (vi) STW (-3,5)

Prsqt&h qfi W{ | fifrt qlfr :r-t{qW eF qqln?E
eF{F r

[;:) :*[;:) :[; f (i J(i:)
[; :J[i ;J[lJ:[l :]t;l

, qFkF 3 qaqtq{<tilsFrrl
* r l * t t * r f *
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fiE6<1y6q a?Ftqtfus
Riarffi

r r utrs,'ca. up"re qqgRc{t_qk$ om Wftfrnr 5R{q{ 5q1 fisrnerfBs {ftr=R *try qffi qRqfr A** q.c< qrs"ffRi ffi q_{rqfueftq|T{ qME,tFts< {,f{q'm *,or*lE ErFqrq Efu r+qigfil, cqntsr$ qR fifudqr q+< qrfi$,s fr.r.f6, 4s4, fts4, ffiq1, fffrTt,oina, fi1oot, <tFfo"t qrfr Gq|sqr<rn ?,1E"- R&a qor+<q< <iq_{trRTlq< "RtsER 6{tc?fl-q Qh rftq_
tr\rfesrcft*il, cqrRqbq<
m'toftvts qhqRl,qq{ FgFFT t,-qt+ w Gfibt fu r ?<Fqal qsfu qrq|s effftG-+ ++q 6s-q.?lT{ eFrtconrqno,G*'Rri' c{Ttfs-sr{< c$*{Ttr**n& qR< "ffR- qnwqi'R csq qqqE-$ q<fr,rit-fr< q{v U<fi qot@ r
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*'b{ ut.s fr-fu *cfii *, qRE **ffi <tt<{Rt
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Eqr cqfu c{:nE r qe_RtftR ip{ qfu& qaqt6} erlQ wet effrqqrc wq< Rffif{ *ot 
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6qr<K
Fs 

qlr {RcqEr< qrq qft@K eR mEfrT;"c+fr^<m rq q?e r wq"rArywqtqE*unvu$mnrt q{ c<rrwR tr{Nqqftcl?q | |



6str4trn rEot trf6q e -nwoMr

rFrqEr< s?a- frm< ffi r fr qG cq\trrFl5-s mttqF
qffi wFfu Fq{ Ecn $n r erE-wu vtfr cqqt-Fn wqR qR Erfl crrqt
trqmKqq.Rqk "ftRr I cstlrcFrrs s'f,ql s-{f[DF{-
. q<qr{qtc< qr{f KofFq rtt{ oR< "ilRr vn$"rR qR c<-stFo6t

rrn'a.nqRTRl st[Fq q? qftfi EF r eq|, oet|&t qrr{Kt, c{tq {I?F qqc{
qmrne fiq< qtB< slEntRen q-sR ffi cr{ -Frc€ eD Fq citfr-< r qr,
EfqEBmt6Et qsers6 {tf$-Kt I

qtfr qraFq dr4n-{<Rqh {qg qq$tflsqmu-{rsRn r
ftWn c--{cm.fl< e1"t cEto wtfr Ifi qs Rrq{ <Ft("t{sits rersWR

6n{l eilq cq ?{cs eH nrifFfqt Eq Bq"r* oRcq r q? 6s-qE qr{nc< Ew
rqr<| <E rqK{ q'ta frfl qfr qt{R<n ( enve I op e ) l{|+ qEq 6+{I6<FFF C<larl
qsqTetR{q-s I

et'J c{tdsl Ndo|-ctK
frgqqasqqr?uqa+Rq<aqt
Wt< TqF\o.qRFqr<K rtFrq c<R
e<ft q? | sFr \ilrl-cs cs'lTfcqfr$ Etr
6'teil<ecflfrs oRut< {Rqt r
Afur c qtF{ffiuFw+en+

nrntRq c'HrQqtfu r
<kdu I cs[sx\TFsyqwrqm

qil "r+*"r< 4rt c{?il
drot qr+- m<t lBn
s"Ft\5 w[<\E it-{ ,
ftRTF cqrct rRWqt+< ilq frTt o ({-dR-o, 1,2,3,4, ....
vtfr r fr-qro< qtqt 6qFDffiFTt4 qvf+ o?a vro r
qGrt R-{. tn : w ?qcu z+ r t< ?qN, 3s l0 < ?qca-fu'jtfts
+Ndr 6{<[r< qGtrt +R mt<t r ot]< @I\5qsTeldr ?q, frtKF
aE ffiFI ffi Wn< 6<rft6<R sttFr R efi e|fl q@-q qt r

fttrq+go qRr{E Fqtmfc< ebt{sEq"F oR< sr
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an-ss q&s ( para bp I a ) c<lcdr I tBt qerqtfr fr-q< $w< q<E
+l c<RsR eQr-q(d< qeG Rea <K6K 6Rc ffi I
<lRcqB, ffi<Tstrt'qfcaffi$ c<RGE< frtcrkrtEh I
cslrql$afi {Rr X'acsQv : * n"tts qtreqnq?frqh r .'
qs c"fi EA< R"lffE fr{N] €rs {{c6t sl-{ qbt Ts r{< "tKt 1
ss< FqE otffiltuqg qn qb <-srre Ecrfftca aqR
cq{{t?qcqr
qR<E K-llil TERaR Ttrq-r< mt<t eD c<l-o RrI< (y : -x)
nmFrnqftqn r

KDI .tt{t el-$t qC{ <Fr ql{ "f<Es (hyperbola) r e({ RFE
rcF<lqrq qT{RRGFqn {tzn r
sef{< <B frfr< ryq-s {E qqm?fi $rcrc wm Rutcq mcr

Sqrq r erq'q(< fi{q o-{t 6'a-q amqffi (perpendicular grid)

lR nk ffi rqfimn qqr<{ q{R Q{ Rb* sr<qr$ qk
trc< t cvn frYffx, <fri, 4epvsfr{, v-vpefri wr+ qTfr €T
qtfr ?qs R&a {-{q< qbrsTffTt 6q qR{F< "ttR r w<
0oA frVft qrffi s'ffis<rR cn$s<r ?<q r (<ftqtrc fus
rrcqt<rt RGE qEqq-Rffi-s cn"FR dcq<< sr{tE qFF
E++tR-st<lt?[tsr< t)

ffi e rW,qRGovt6q<*gqstq{R c$Kr<qrEsfs c4efng
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Esten4tr csot WEa : -alq itfrqffil

qftfr mntn Entin qh&< s&Rq RTcEt< fq$ qfi ."*
qq"frsttcttft<qtc<l r

<fue s "ttfrqt rftqqtqnEcq"r6Et m{ t6TR r
qtcfr curct, qq< qtfrrft nm TAqr w.ffi< qqt*s Bqrq

Rgfirq'ffi

sR< efiRr silftc{< firq cqReQvrfr-a6 56- sRdq cDEr
oR<t r (ekfi {ffir< EC qrq-qrfi-$ vFRc<t< trq< qGfrA
qrsFR-sqgvfrcr r)

fifrfl s <Frft rqtfr l6rqrft<qqr*rs\oE<T6rqrHc$ttfrqr<

rtt{sR< {tR{r
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frEfiR stfr< "r{rTs



qqt4 cswfrnrc,tq9

qtfr qG$gtrstsRn ; qrotbFrrqr, 6FKt I
,{qluFcltFv E-ffifiqv cq{{tsrcq eBpvtvt+vfro r
qGrt Is{ "tRfR-$ q{-n 40 qt 36 4t 24 qtfr R cornt {q
c$lls q<F c<F etls vtrt s-{t I qfrTt En RTrs|{$ l, z, 3, ....
qtfr qlq fi$ r q? vtufmn lg'rfis q$c{ Tetrt, oR nR ?rt
qR,Tt cslqTp {q< {qlTE cs-qs copf6<K gR qri $R\e sR<

"ttR-{t r
e&Tt csq qqfmm qflq dtstF qtsr< nttOto frt sut
q{R6<qrq<viro, mcrRa ltr I2<E ls,(1,lz),cenqn
(2, | 3),( 3, I 4 )... ffi+ fi Tc<F cfr c{llERrtrotrs rffi ?et
eFq I lqaetf;Ee-)ft 5qR-at7
rRmE c<rf5ffi qfqs cil p nrco, vefi'< 1w< Gw<v 1v r
lwFn-<{n<)
RTcqK (t, t2), (2, t3)...Rurcq qd d-E tR ( l, 20), (2, 2t\,
(3, 22)....W q..cat 4E$ c<qt qilr<ffi ftq W+ mmeR-+
+qfi smt csrsry-crFw qmK qr+? afifr-ffi <RcnB r

6rqR z

Fq-: e ltqq-- i€T w'|fi (Circular ring) Fq- r.

jpgrss{tstilgn;siffiitr1*i*r**u***"n<-S
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<ffis r dfatt[s, rsB$&E-<eq?qr<EqqR Cqf{f Ts(3K{qls|-ctvt€R
<twEk I oilsR cD'KtcDt{ I

Fq-: qrc Fq-4< tr:Fr &E-{s cr+t Eq Ftm oRqra r fr
qr< {crrct ?qcqa Fq-go qtR <{ftRr qrR<ff Ft?l] r rc|{
frF ?tcs cotd RTqwtrt nR ,sE {ftfl aGw aq61 re*
qh, qqi s-{t I cftflfr frW nq< FRTctl qeR romfrqrr
eril RGH qt1sB qmr+< qq fi{q o<t r
(ffi , Fq-+< qqfttm {t{ ft <r+ r ffi ml etfrcq r
eR{sttt:n frcq <re }Rre cnqt efr{ ,1qH etr dRe flq<

"ftq{ ?fl:€ <&q qro cq tqNK etFtvsht< qn htM-lQu'
( cardioid) ; e1a vFlv ffi ofrql'- qtffi< erffi Wvts
.I LOVE YOU'I

<Frqt,,st SRv|e 6oi1-s1' a$6t ftar{ cffl qh I

ll <s{t, Fq-l< qr< e"F qjfi DFcqqfrc vttfr qts R-WTI<
qftes l< 36?E cercf fqcqrqtcdn dsr$rd< R.tr< lz<
el-<t 72?E K{rts EtR< Fk{ iln fi c{t<l ?<qrFq-+curo r
R'K{lw 4E p6, aqn ffi TR-d RE (q-wtc-{r< Ttt sR)
ersFtsR< {tRcq mR srq r qfrTtwfr mil c<fi plc<
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frTr<Fs e?qm eS ffi- RT ltr 2< qEs, RT 2tr 4q qtlu,

R{ +o 8< qris ffiq("t ebt R-{s ?$< AF ts6is afst

frq&nedsterc<qwfrtsR c{-<KR?E $ftq rRlro m
qtE\e 72fd,qRqr<sKEln< tvlmf cqR-{ 1 = 37,2 : 38,
3 = 39?sffi ;qefiq38 qfs 2 R-{ntt er$, t&rs 38 4tFT
Rq 2< {fffi-c< {elvte fi< qtn<r qRqc< c{ql(<FbtRDtfi
c{ffi Fiw qfr qsJ sR{ m ttnE+c-s srtR d-qfrsc-{ olfffrg
am< offir w"n-+-w"1fi tt.u tq E6-q r
qRiqt, qrfr {<rqrcfto ft-{r 6a5qx $qF qfcqn 7
\rr<rcu carqK \iM ft cetKt +leGr{t frWnnms qfifu+ <o
trq <qrot <-+n ffi rlns ftnc< DIrg qRfruF I IE-FE< fr-St<
Cetet|< ,-S?ti' CEt<t r Gqs
c4{s<KqF aRfq< eKqEIet

Gv-<s cqffurqr<.abt *t fiwt t
cGwtprbt qr+q(< srq o-{t
qfcs 'rRft{ eH qi"t qtR

ftrytt pr< r v"t-wrtt {R
\itqrDs qB m"ttbnt r

ft+qrsrn qtmx qRfQ-< € ebt q"1 ffi finttt F< frn t
qar<qn \irq-fi {R dutds ebt cs.il bFil r eeqn s|r< {rc{
fr{Ftq qRfRtdqfrdr{ 2ol2sHrlq 6s.[fRt tmo-qlcs
K"ltnfr< qDt W< <e Eqm sRcq | {q'ctn q|n G'lF
(ellipse) t

nq:-r;rta,r r j,r ri+4,?.{cif..na, *n*"r,r,,,, ,' 
- 

$}7.- ,t.ra5rol*n*d*relr*ir*m,xlt,,1u*,1t
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< W t

ftRfl ?

< W t

$avn<nlq 6lEy ttV6a a -an offir

Ftq<qm{R$ffiFtR-t
.qbKosqqfl-mf erqRF{
qTfr< U"f{s T{f< "ffR | ,'
dror<ffiidrdQ{&4Frt t,'
tflseqrcs{F$rsmno I
<-qt eog <ilulq or cqfks 

'..

vltnnBtfrbtfrRK-{<sfrds
B"r{sfi othS<qr
{Eu?t rqtfr ofr+cq qbtqtilGqlg'flRd€ |
qRt, ooffiqqq r
(fit+q q+ fsffir \qtR fu sR Df{ rl
Ests eil hen ETi o.rt c{ o fr-Tfi rtQ aepEE ftn
AO + BO qqls qq{ |

s, qr <Rcnb IqQwF qi?ndt <fun< ftq{ wtq r
qqfqbqF ebt fr-q on lsFretcr wv @r fiffi R-t e q+
3q 'Refl<T{v< c{IrFE6rqql{ qrs I
{Efft r qffvilril{ frs sE c{RsRqs <@6K qf& ers?
e[|ffi{?

oatlrs rBqW-cbt< qTe RFr q<"t{ qk r pnrcEn+ frrq
qrc cufi+Rw{t r

a(Ft s qrfrcsRqqt<Erm|<rot
qlcll qtfi qr{qr{ cs'f6{t
flaq lwn{el Rutc't
EFRI< ffiql

<Rft s c{futrfro qRn r sR
fuN frRffi qG:r+q
q1-+ ftRilq ffiq I 6q54,
qfrW=iroAo c€c{K



ffi
<Rft

qqq m'l_].ofuAidv

{F ,sm qrrq stfrr{ {i{<
qsF{qel Rurcq m{il< "|tR{t t
qe<F trq cu-|<t (o.Fr< Fq{q
cng+m) es 6{{RFt R{, b
fr1frr RE r op : oA Esrq
6;affi,PA rABlpk{&t
sfr qrd EFls e16E, a1-P lRfffi
oP : PA, Csrs qr{ p R-t<
qepn'taffirc< cbr vttp-r Fqs P,, P2 RTtbt x en tDl
q{Elq rEgtcot oP, = PAr, oP2 = PrArffi t

e rRcqE,tgrs rorbt 6{&lt c{rqd 6{r4tt wfft< qt e

: Eprs'qrrG ffi $RK o fr-gFl AB fr< c"fn emtE-<v<

s't<s r s|+ efrTtqR ,arsqr< eR< qEa cqfr{ {@< sail
qtcqfuil$Rn t

trqs or<t roPery-FtR< lls{seFls o eBR<R1tlE<

<lr{ oAs ebr R-{ s?q <Ptrfrrtsfts AB : d I

tr{t PQO 6"fl6t ct< {l6qK qr{4-c< qd{ <tr< {fN Ft

sNrs wqFlF QP : AB, Vaf< rq {-{q,6t qq|{ qqo d
tlEl-{ |

{-{tls<<nq = aq6qft PQ: a

6dffl , Frs P fraq qqq<aq-d eDt
Eo qk, fr&t qfi qpfctr "tftqqt
Eif€rtw4|qq6(htgfu'vafiq
qmr< oRwtt< qr<, qefq FEs
cq{sil{R<<qi-l6Kqr< t

sfr pQ < a qdlq rq q<vcbt
ilca?s s-{, cscg qq^-tbt se[{<
Fov cn"lsct rF $t'tlql afffr< ;
qbr {R< sRql wffi ao w+ qlfi tlm Gqrs'r+ ffi

) o o



Fws4ts c+ot W6E e -otqqffil

(loop)< Er< atDde qTeE eml {@ I

<RTqE,{ft pe > a, csrgo|ffit 6q?tlv cstrIq!7
qfr pQ ) a, (e'6s <s'fi< Efi qrq qtefifr qtq qn qff6q
enfr< tQils peF ftq <TF qtE R<tR{< sfrql qtfr< "nt
qrrqqtrqqtrmtF em qA F.{ qtTG qk r

ffi 4qeo, eRfrfiBR{ qro clsft< {q, ql-sQ{v+ ilT firt
qr ftqfsq'fulqs Limacon) r e?{4< safi gelc{ qqill

sRfu rKtQ flFlv@ d qtmm, cticIRgFF'qtrsdK frqrsq'

lfreo.r r
<ffi, .qQfurs"r6{T{ ftqt tttftGs qn qrcq ffi r
{csFt5m qtcq I FfqKcrtcs p6qfrG qRq-rq erqqr< 1&
epals qffi qR fufo"r< flTfaftT :rfts<fir qWfi qh

r =acos d*d r flGrs qttfcs{n|<| stffisd<qlrfl @qGE t
EPts a=<AoQl

B

qtfi qGqBfl EtR 6-l{ q{rs qtrilFn sRtq 6EFll <GF
qbF 4F Dbfu (cvcloid) fr6r$ "fr6ffl {q< dfusqffi
q-rd< c.rq rdlfr flqi FTt q{ r,fr qffitM cfi<qt'f
uilfro 61ffiffiq
dFow+attRB-+
st'qr fu<<n-<
a cqQ qnr< A

afCswq-o-s< r|eE
aiFTallqfcqn<<V



qqll cq,|'lvfrqFclw

tq "IREE t<ere ,qtqq'6|o ffifu< cqcqq'qfcv<qfrfu
cTF qrtrc <qF q-d Msl {Frt $Rk r ftft +qreE qe
cm <rt qnaF-{Rfrtr+< o-qq etFtsmr E{sEqfue qRq"fr
cq{FRE r qRfr qR{q-dt< TqG eilrsrar ffiIft mr
frRl|{ mryRfaw flng@Ts-q< qfr eo ers].|<n-ft'f cq."{r
frfu t Fnq qR' 6q544' nq-q ffi <-q6dftil ft qr$ frq6q {E
sR< {tR ? Dts qRt I
qDt {sq qfi :r+qr<?flv tt& sR6qr Ts< "fRfq' p eA R{
furprtn< $ mrct< Ecrtcrcrt p RgFtcT frtrr ten @
sR< c'fttmqrfrDEsfo r
srT{ffifrqqrfr cur<rt cq{Bft$ qq&ukfu re ebl
EIT{ eBrt ee T{qr<fiT {emlm en qs qGF q:Br6o qco
qrn rtf,d qbr Efu?s qefttfm eR frrrr mtqFt ffi tx
qtrfp BqR ffietz

fttr{ c <RcqE,Tq"femlftTq tE&rs caftq etels cr$'t B, nt-f,qrdc<
6q{cq?frsqt?rrc{R I

<@ a rqn,qu€sqkt m ctol qerc erot BrnHq&tRqtofnoffiot r
qil cut<il (fi <Rnc< q$o q{t vce-{ctFr s"FNtr ot{fi sR
ffi'{fiaar t)

ftfut1ffi e qEctt cotrft.$, cordfsrRcqt I
<W c fi cscf$ qh qmr, fts eRdt otffierE< Tq qrln sRrq

cq'{d< 4n< sn(q mnfrflr qffi{Gql"tnr r <drF ffi
. qB{sn-scEufu eE{:frtscilasRffismoc rfu

qFK ffis@ qqrl eR$fttrc isochronous;Nfifu r
eRtat t {Rc?t,Efuts<?il<<tRc<ssfu fu<t<Kq<qrcqfifr e
<Rtfr s <qcqqfcqrrmG ceffisc<Rtr<R&q<Kqr<< s'Ftgrt(sr6tl

s<t qeFr <rfib r csd m cs qe<qdt <KqK oR q-{i, )irml
qrfr{ 1tt Frq-d< qq.s c<l&Qnr ffi qr ;t*K fi fiffi1<
qMK stft-{ qRltsr s4as ffi E-a1-6E {R R&{ ot6 <K-eF{

i;r1i$;;,itij!3,I!'{i '.r9.1 | ir]{,rii.:r.n.;;.. \.! . .;:, ,t{;,*r ) ol ),mtntawllr;:u.,i;r,.*+ {lr}
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fia17aapa 6aay stTFE e -atE offit

sfifu rQil<flfqftaqn-
r .= a ( 0- sin0)
Y = a { l  - s i n d ) l

€?c'frf,d"Fo
a:Tg?&|{<T|q1h1
\TFF <OPt,: d I

ffi c rfrqBqnubtwr?scfrEfldqtfr rtF\5qq,.fr<{r<fl<
c{fcqt I q$ frht< cs'rq RGa rEa qa6 qR n? ofr z

<Rfr s q$ curfi,fru'6q?rdsftRfl{seil ck'.IaER I lq(Fq6rcqbl
D-st<t -{fi "trftFG c{'c&es-{s p qDtTil r qtcflc$drs
qtrFr F{,q'c< qh T{q-c{arc qrs {5lws q{R fr cE TbRds
qrot cqfrq qvrcr qbtufufo +{Fr, fr6m fiffi.tr<tr< Vfi
c<'.ttrbt pft {ldFr, s'Fts qtfr< | qwqlN {ft qc{ qfi n?s'E
rrcq|<il {tca p frTFr 6oRt 1g6t< <tRe fiffi fq efrs I

ID-q - )

csrs P R-W qqBf< qercfis qA D'EsQs qk TK fifrT
Vfue..t|<s-ds q6E 1 1fiq - q)

fi"Fct c {ffi"wR<fr ryrdowcor<"1vT5ftfr trfin m"nv
qEts, cargcoclqkr

) O\9 bnr**Jgm,exs'e,rr s$irirdHvq-.rys i!
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<F{,fr 'g frw{c$€nbt Gq sftfr qtfrcqt t Fq-:s ebtTsT€R
,qDt vts< ry< Fwv q(s qnsqs @t?lts RFt oel

m{{ftqt l'q<l qs< 1E-{ <Tmq'n qs a+1wtrn <i'frlla'r r

aqr Gqt.trc p: 3rq-affil trw n: 2R lEqn GqeK<

w+ ryrtr< {Rfqs olcr p RaFrr< en TF IE sRcq le$r

flfivs hypocycloid mrrq r$rs ftffi-tfrffit r qneRs frSr

ffiK\flTdft{$ql qrlqh cq?gtg PRKFtr<siElcsn
qqfi qbr cffi<<t d-q Grl 6{"tre qk, Frctt utv< ryrctt<
<lm r :{D'ftscg qfiflA ;[qT6{ z

FE -rc

<Fcqt ! R = 3r<l R = 2r ftT Ek qfta ?

F q - e

urw g otatailt w+ g omtr sfqve cqr{ R : kr qtf,cq
qfi qbt ffi mrct
CSKeial {f{ ; CT6{

daFfuEfrffil"lt{R
1edrs'FIsRcqtcrR
16|nqe?sksqs:l
6fi6qrqk{<",11-s"fi"ll
qcfte k c<qrc
fifrTr< vts< IE<
qRftfi T5ffcqelti
q ? r d - c r
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\ilrfr {fr R : 4r qFF:lir g6to vts<ctn qRft< GeRetrq
Ue emfrs qR< fut qa rers r @rc< qcsF €t {qlfi udr<
Fq-ss filn qrs qk r qQqtrRr{|< <EFr rr{ qfr"fiERg
(hypocycloid) rQrng <-sril< qs{ qrFicd sq<<FFr q(<
.qrs r ftq qfr Rsl< trqlbre c4"IilF{ qc< nFr flffit qsrq qtco,
Oo-Cs qR ERC'ffiK qNqFs ( astro i d ) |qk$q\e- R
: 4r | 8 qH E&:Tn
cs"fi r trn n.RVftT
qfto<'fri qr{

z z z

x 3 + y r  = u l  ,

fito.t r q+-1reltt qfr prs<
1e.rB{ fuKe 15{R
{Rsnn"fifu
q{R{{Rqrftet, rTs o
P f+tttrtc< csrn
qrpKe{q T{K ?

<fut : e?6t eh <Fsr fu rfuR <tr<\s fr qrn uEfu ebt fu qft
qtRcqt I qn cunil, Fw c-+ p qbR o cs,ffr vtv< prtn
"rRfi< se6$'qrR{ f}Ril FR $ ?'r qrcq r r+ p-6r< qRfq<
s'Fts cRrt fifi8 e R'@n< frfi qq qepn ffiq eR {N
'qPffifu'(epicycloid) r
sfr qs 1g-< vFr = r, g€{ lg-{ $H : R, F69<4-fr1-q q-g
qbt qs (arc) $fr<6 r: R, @t {s attfr<{fi R = 2r, nD
{e effi<qfiR=nrl
,a?tr<tv< fr'qln crBt sR camEdTrrs r{cs FE sftfr Dtn r
rersqmnqt&?qfuceq|T<n$Rm ;
\rFR6sev<,Rr

qFrfl s rrsRqRcqu rev<Frr

F q - v



{{srfiq

qvlffrq<rn\s fu

r r q&{fuR r qm k mctqst<qn}Fr fia@eqqftqcs qffi
np-{ ntwr qffi qfrs< cotq qroEr< eds qRFs ?q qtRcqr 5-ftrt i
ft;-d< rM$iBr "ttb@n< qR<s,qtmrfi Rqfu rrfto fift< qrft $s
qlffi ffi€ qtFK Nq Iffi< qer<.om FsWn EFr qril cftrq r qrpr
cQ5qfr< fatt rp{ {r<ql s{ if$o< 5'c<fti wofla rft{t <ni qrtv?E ?E
c{K|g ceFicft mHn r w E"tR q-ryfqEq ne[c<rm, q-mR[cq-G[, 4-ffi54,
+qc'fla{ qRfl qrFr.DFr r,.qQqPtRs.t +"F{ro +ELslrcrfr< fiffiq crdts
aqqqfrcqr

!il& qc<n sq-+cerB fi TF< qr{ qq6{ qtvs frXq|q uE cq{<
c{ERtE cqft m6ftE cqlrRqtRa reF-Rrfr{E-$q6flfRrd- I 1
E"r<mrtF eF a cora ufrcq NFIFTFF< Efls 65'-e1 e
'qFtcl a sfq,v|qqtficqqr< r
pr{ e .qfr'TtNtEfrTffrDfcetqfuhexuFrqrmnrnfrip6<FRI,

re'Nrmr+o qQ rg{ sefi ?F:t 6, csmrqFo< Eq< cqfts bF
{tTilSliFamq$:{ I

flfut e qF,TffiEmos:st

S{ s FT$qtrfrccqfu*lBv|-c<1Q<REfirffifrqfl{<oaflrat
4fcs1 tftoq mKtr
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frrF"t s q<,qiqB<qgt4R Irtfrrs c<l|qr<Kci$qc(q&, cslTFFr
iEr csr*saFd'nl

S{ s qqlGs|s c$FrEF(qcstdRRtr mt$ofut<t cstrlcTFm
Efi*t<fintqqGr<K<q<qr qfr< r c{rl-
l .  { 2 , 3 , 4 , 6 ,  8 }

2. {5} <t {0}4R{t {xlx eN, x< l0} qfiftr{t<*{e mq<
cR& | qr<rqr< {<lr,qqits, +Dtft, qFr{q frqs{im qbt
qiqF r

ffi r q,qqnrqRdtfrqnq(q&?

S< s cefrt|cEtrF qRRfrcs vE Gt r qiq& ebt eth sc<frc sF
ffiffi<< n1qs cq?E{"tri-'f6 qbt ettfr< nrct 1fr c+nn
oeil aR f ror+r< qh qiqqo q* fi ?o firQ, caFrr(Efs
ERq{t cq cfrcttqU'cEBcqs'qqeG, frqn{q|q< "lT| ftfi
\mtTgL-{FFF ffi cg ffr.t'+t <r6<t q|+ frqn csmtmm
ftqtqs q{ftqffE frct qqG cr6t q(eF{r<Ks qqqG lR €r*l
o.<t rftqqERfirc...

filFt s EF; Cs-CsI(Sq CsFfFKqiA&tR{r

S{ g <kt, c{fs $k ftTI r Efi ffi ai<G eA q<el fi ?Eqr \fl$ {fr
d qiqtqcs q<qGtrK ffiqr<K qBvn< "il< offi , qaf e,
ftrq< T{1&\5 Tql Frsq(sqc<K c<qG q-ql I

etqtE e q<efi €q'R<qfr< cqfr e

W{ : qr r crnaEfr ebc${fu oettv.aRq, nrl {Qfr<<enTE{mq<
qqE& r csrsfrRlld q|{q qt6qrl|s <fl {qr 1R o\ c{ilR,
ftg csdo <utt 1frrg E? ct<tR I Nr4[Gt ecrqfi< Wn
cqFplqrq?rg qrot <td vR< cnMt-r<|{< c<qG r eQ csqGr{r<s
ffiEr<KfifuR<<tG< 6{RtR I

Afur g frtr qF, qfcqnFr s"n< updBnrq<qdrs m({lqR {fr R-{r
qielfr ett{ sRrqs cs'd< qi@rFrm ge mr ntftcq r

)01ffia*m-xesmi-ir,r&r-r.rlf:9*{f \B-.Ll}h{.€-1tts-s



s{

qq145nsffis:

s <DTt g'{ r g'F' m&c*u' qiq&13[s' p-q6' lfr qrq.q oRqt r
qrs-q erflrbt sn r qqqF< fiqr rffi< qtqjo ffiq caeDNT
RR ffitm qst qqfi q dqqBcat Gfrrs?B ffiq< qRlG,
et-c<IqR s"F<< DvdqqsqFlg c{rqa fr cqRt q$e.ts efifu

"fl-6{; 6T6T frf6{ x2-3x+Z:O qftqqrt^t< ({q-r<T<<) wt{Fr
qiRtr { 1,2}, cofiq-Gr ugdairtts-dn q{cDK l:il$q qRG
R? "[fm, Cq6{ c

ffi s"fift]fufrqkr

<NrqE ff-q< qIft sm{< ftqc< t< mt<tT{gqq
qft ............., qR< q+ +Dt riqfr ............, qmRsFr qq{ yetd
cERcut .............. I
qBm,4Q srl-< qltqd rrc&rtt qr6il updaidl mr r

s  sqkw{ l

c m rqreh, {ks ffiEr$< *"tt q?q qqfq qiq& efis
cs'F-r<Ft cfiE wcq<t {R qRse[ctt *{Ets qfrraR frrotc{f
qiq{ ,stR qiq& r cotcqt ffiq qqol qieR qbtcq{ qqqG 1B
{<l eF, frqr< qfr o cot ebt q(rUt lfr ffit r' otGro 0 = { }
eDtqiq& rqtm< plqtrEfrsqlrR r

a q<, ffi q1641 s 0 qG qqqGn$"rqiqG ; fttr qRqRFFI
erry fi q"rfv ? swc.g erts onqmrqr€qerfs I

s cet'rrl-Frrcs erE-u €"rarc& ar 6<rct Tfr qRqt r
s RF; qfr A,B< €'M(qG q|$ AtB,6srs A, B< erfq

€"tqiEG r srr<ilqR. A,A< qetw €qqiqG r
t qf<, qNK frqqs qGiE erf\o E"rqiqF< qqg,l qrqq-c{ fr{t

qfcq

qfr A, g< €"M(qF qFF A + B q-s A,B ;r 0 pm A,B<
ag-u€"rai<& r

) otr

qFtrg

{<

fi'frq

q<

ftpq

ffi



aafrrEqle fiE

u5 r 6scs csllFr )i<el :rcs sfr e:0 prs 4 veryv 'uefts

improper | :ns <TR<t, 0 ef{s <t qeffe fi6< or< q(BF
s'FtE tftq"m cq{rsfrsFrc"tqgtfrc{ d{csqr rcat&

tFftE eFfs {t qerfv< 6sRnT frffi q<wt qm<qEs fiTt
cffi ilR I e-s|< <Not qrR m AqtE ftqild q{R{t \fltcq r c{K
d< c+-qv qiq nter<fro erfs <l qery fi {dffi6f
fi<qf+ r

ftGtlt r w{,scersq<q&r<erfs$"rqRGqftqc{t

W a ErcisqqqGc<qso€fin&qrqrq4Rfiepc"t+k r

fr"I{r6t r ElR, c{KqietTcv qqapqq-srdtc<qtcqfttrffi Fr<|
c(wFrrc q<rs qrqtr< qW G"mRG {R r

w{ e <Fnt€s< tqf$wFqRGsFF F|-FI?
qfirc s EFA :B,qfiefigl$x €Aat ffix eBq+elrelOy cBK

VCA,qCf iqAg BqFFE | rgBE AI

{< c eq ?@ r rt&rs 6st<l mr{r{l-{ sq ?
(qtn 6{vtfrc"l)

( i )  {a,  b,  c} = {a,a,a, b,  b,  c} = {c,  b,  a}

( iD {P} = P ( i iD {1,  2,3\  :  { : ,  \ ,  o1

(iv) {A, S, S, A, M} : {ASSAMI = {A,S,M}
(v) {I,N,A,U,G, U,&A,T,O,R} = {TA,&UN,G,O,G,O,I}}

Afr$ r efq, 6nfiq-6s (i)qt$ (v) 6{eh I

S{ : (ii)vlzr(iv)fuWt

frfr{t s EF (ii)<<ts"fs tp} qbtqiqGs|< fr{ P, qFrqrrs oilqx
p qiqB q{{ r qtd (iv)< qfq< cQfuAs w ebtrq ffi{
q(E'ASSAM' ftFt frq QFlc4 $s{F qRfuAs aft I wB

tan nrsEfi qrq& ED qiilq, oK"t ffiqc<K q(s t

S< c ffi r ftr"fl< cot<rt, (iii)d(bt sh 6{ vE I

irgA.lsrIffJffr;l1f



R{.tt<
s
ffi

sqrryfiwftffiqeio

I  eq l

s ffisseqqrd?
s W{ {1,2,3} : 1:,1.s} sqqk's qtr<,d{<9 "tt'c< rsqqk{fr

Efr.s qiqltqpftre r gn <? sfr t{rs esA-€ qRG t

c qGw< eq€s< r qtqt< 6<FFtl 6'FFl-6tK sq?

a ) A U B =  { x / x € A , x € B }

b ) A n B = { x  l x € A , x € B }

c )  A -B :  { *  /  x€  A ,  xdB}

s W<,Rflsq{rq (u)Rsh rffimoR<qrcet cqR-{kqqs
em<5Ht{I6{ q1-4' fis16" qlEq'ifgs rfi54Krq1sF t (a)v

ers| AU Bs x cfr{c<Ft q-{ As, Tqs Bv qR<l e qFF B

ErsDrc qQlt|[ETsF r {Grsts|gott<}Rs 
"', 

?Rt?q

<R< r (c)s A-B<<K<I x c{ As eflft<qrsqtrrc Bv{t{Irs I

dGrstltgq<5fuoqrrq<R< |

e qG am r ffi< Ee-{t<l<<'Ffi TwI {TI 6{ cs'e" fr'R "fcu

"Iffi TtR "ftg r qqqG q{FFI s{F{ qltrrc tinq{ {fu<
R{cl qqqr< qfi mrcr qq lEtFIqR q(qtr< fuflr ffi
qrfcs fr{Gr<FTm| Affi{ s{qrfi< qrctt r €q'Est sfi'c"|, +ll
qfi m"r<n Etcfl An (Bu c) ql$ (An B) u (An c)
q€BUtrywn;qqfqd&

x€ A f l  (BUc)

<+ x€ AqFFx€ (BlJ C)

<+ x€ A qFF (x€ B <l x€ C)

<+ (x€ Aqsx€ B)<l (x€ AqFFx€ C)

RF-< fis<q tqG< e? moi6t xq sEt;?sn FRv,

<+ (x€ An B) <l (x€ An C)

s{

ffi

{{



qelT{"r?4ts frE

<>x€(AnB)  u (Anc )
qfi KTfi q<qG wta cqr<r< 1fufi qqq t

eFrfq s qK, ?s|v qtfi <+ < "rffi = eE qrt{ Gqtrt <r+{< sR<

6a1-akEt ffiz
' {< e Fr<Rsfrq{t{ NG$t'{qrfiwnGqFt<raqr<eR<"ftc{ t

fr-g Ft RC qxvqrr{ qk efl 6q, {qFI {k 6ffdl-G[; mm ffi

Rn|vqqge,R Fq e qefis ffi qts {fr6<\ qfi-+ q-aqn

<Rm t
qqfi5sttqF{tffsq(qfr(universalset)zls' f$6<l-FI?qtFRTl|<

ceffiseff< €qq<qRntr< qffi qqft wlt< cqficDf Ek

c{ cetr-&Eqq{ q-s, o cttt& 1qftfrq qEaq {r{qr{Fr qk ?

q< c qt6t *qqF$eld 1qffiqpF-5q$<rsmts-{E{ 6sfu'

mBstqtR.qMs KR€"H<q& qt qiqF{ ffsE Asfl{
qfu-Tt4R<l q-f6< sefl qfcdtfF4l .R|Efim q{ | qKI A, B, C

i Gffilqqfr, FrsqeffisBqiqFsqfrfrfiqfrctq&<' 
&'*E"rqqGtrqtcq emlft qqjsmt'qafiqffigtm {R
qrg, Nfut ffi frx&t qfr q<qFFn+ qFfo c<qfr 6{rcq I

wrn qr{Fwp 6qffia qiqGdt m@tet cwre Eeq qpffcs'

cvG-lt qfr q{Rtl lq?E ct{K"l qG-qre$rs ltffs {a tFr

or{t rEqr5qsft'Cat, q|-{|qNFF (0,6)c<l (-2,0) u to) u {2'4'}
qqGFr€frnr<q|c'irt$E6<tqc'tvFqilailfi{EqtfrgGtt|
qst|q qqqGro <fs< q(u n< E"ttniqG Rurq <R< "Msl'
onq reGang-
(0, 6)t= R-(0, 6) = (- o(' o)U (6' o() qk'

r  r  ) l  : )
0 6 R

q$'4rsq'6<-

1 t-2,o)tj {o)u {7,8,9}:(-2', 01 U {2' 4}

q@,".(! fr y*or,*,**"".-,*";i:s *r!'i 1d'{:' ; : ;'i3;rdr *:



q/qfq Cqwfuqdtlio

qqft e, Fqs stb qcsr< cq-{<t ffiq@<< q Qtr6t qk, fr6t qtKs

ciq& R<Eqqsqfu r

fio1-+q s q|<, qt"Ifi qEIq qltrrc €G"rsRF, q<EF< llqs q-*r6<

sa[- qRdt ft Tg, qtF c"F<t qR t
pr{ e qbtw{sq'tR{-qqffiqqs{ffi 1apfif w[F cqtq-xteK

cq-qis qiqlR ffifr-$ qt{r<- eE oqffi qB$ts <ffi qnq r

Rru <6il{ 1ls qFRc<r< flfrB-$ emfqftist,lfu qt+

ffi-s R$1.p ws-f, q({I-< rtRr$€ Rtr{ tfiRfu-$ qfr

erlrs-{ qh 1 $qR<q T{cq qfri' ft qt+Esn <raqr<< ess
€s< rdm Relmtr< rlgs cmt {Fst qR RerusR qRF t
q6cs Etq.t ffi-otis qtdq otFlss qd mit< ( t s+s- t q t e)
qftn qsq qqdq qb'r dfts< qrRE \n-dn <lr< cftrd ffi
csdr€ qarcq qieF< {F"tl sc< r qt qiqG< erc$tK {<"tR

M wq qtv $RrE R q{frs qisg tfl-{ sR cfldR
'tfEs< qqgq{ efi c4qlrq r e&fl ms< {F-ft{ qKsEs|<
qrHqr+ qon G c"tl-<K rF sFr"f qh q<qG qtq c(qG<
{tq-{ {€"r6mr< Ift o-{t rua q-vq tttfrB-s qtfr t q?qe q?
qF'Rr<t< IEld qtF fl{qc< IE r Qq eq-{ sflft flFlv@
fr*q$ cetfi-sF< (:uqrr->t'l > ) vlslv-

"The whole numbers has the Dear God made' All else is

man's work."

Aifut c w{,qiq&sq-ffi 5<p-6,q'4f541-q t

W< e q<q&sq*6qhebtciqG<fufrlREt

Fr xe6 6.* EtI Ft ffi-q-s ers {Art
$.t I cro a{ nqfiq<q& ltr<ttrm cfi-q
aT bKdelg, bT cKdels cS dq[$E i(s

eK E fs,ffi {<-C6f s'rtE(rff{t qh rqfr

;f.,i?R*ep:4rirraFglqjj;c+:,,,Jyl1fs!?{itpls5;15g5t{))\)anmmnrw**rmntr*='*e'



nl[{

d<

qR {F466r<' qrfr n lR oe, mru ffi ffi ffi1 eil6{

aRb, bRc, cRd, cReF:llms I

(a,b) eR,4Ritf u \ u ; v{s aRnq*Ir6r< FtE ls

*#' un q6a ebm< F4fts c{Ft[<tFt EIs' orsqtfi

fic.fl-
q-rr6 R={(a, b), (b, c), (c, d), (c, e), "'}

dfrrs n qtt q-"6lFrcq nws qFm< q-{ftq @fro.cq<<
qaRtfilmntq{ t

n qq&ttl q]frrq csFrKFr cffe sR qtls q-'|[-6r< qes

$< "ttR r1&onnt
: gtaReF la,b<(olso<tf q-effi1ft7 n FtqtR 6<t6+i6t

qn?

*trft<Eqls frq

(a,b) eR c{{{9.l{ 6{ (b,a) eft'

r qr{, qFF efi +e[ r en qiqfrts crs't

*FR*1. cfiffi ornnn qds q-"r6

ffiqErcdffi7
s efc{wqR1st6<tffidn<Stffi<w

ffin< El?ng qqfrs qk eff(<t, circ{'

Gw cFRI(drfrftr) t

RFI

w{



T'Ift
{{

qqn cqYbfrqlE'dldv

R= {(a, a), (a, b), (b, c), (c, d), (e, d)}

fu{-q6-trtA<"Fl B?q I

As qtfrc$-q (domain) qFF Bs'{{cFq (co-domain)

6<rffi | q-'r6 sR-€fiTI cfiqrEK A< ft6{ qls q.{frs

cfi-{c<l<t B< f"ft{ qnfr< t e<
ffi-dtrK o6l (subject) qrc n<
ffiqriTK T{tobjectfi vt'ov eR< t

sra<Gqs$ mcqttq(i{&<
cfiqmr+<rlqs{-,Ff cqKRcqt
+qrfi era? ttfls f : A -+B qDl

aeF{{N-,

f = {(a,x), (b,q), (b,r), (d,x)}

g W{, Kil q<qfu{ ffqs ftq|q c{5qrt c{5qtl q-ar{ a[R< effcE z

s E.|EE|RT|(qtA<eFttqFlws
B< "Rt ebffs ffiq iq qrfr

fuR q<cq 6qR qrsFt {tF{
e{I6{tsRsercffiffi1qfr
ffir5s5qxq-'r6dFffit t
erq<Gq6l oFII-Av{rq3Bt
qFF BV Nl-q 4 DI ffiq qTCqI

flB5q A< "Rtn Fq{tffif
RGa mn (u, v)+tF "fic<il,Gqs crFil tqE-q a{dtltr (a, p),

(a, q), (a, x), (a, y) ..4RDfffif | ,4Rq"c< b vFF c$ d'm qb + '

3= 12il6qF(q<rrtBTs-

R:{(a, p), (a, q), (a, x), (a, y), O, p), ..'.}'qBfq{,fr6l9

{sir"Fr qFEcEt< c{r€ ${ql m o<I m qe R
qiqG'fi < qFR6$< €+rqqRtcns ersfi q-'r6 1wt< r t&r+

Rq{ {b b"rq<{&'r<r<< "tRrt["te A< 4?il Bfq q? 'r{

q.FRr<K{"ffrqirfiEk I

A ^ B



'---:'I
. t
'$

I

i

J

i

{

qar66aats FE

afrr+ qtqt< ffits ffit {5 ry6 qm Fsl <mt r
q< Rq(r{FFtr$ t z bt cfi-qqtq r qGrstil<qgqqGdp
(Power set) {b 2tz fi ffiq {ft<, qcfv{t {qr6< qfiqH

cbtgsli<lt,2r2qk I

carcEUr<elftf&qrrqr

lfrcq q< | {fr A, B q${F nBt stw q{ cqrs de T"qfi
qRrRil stR< nt<tqFo vts< Ek r

Tq< rvtRwbtN SocQ mw"f6,qbl frtrc-{', ft'{',{R{tft

I
1,

1

;

fr"Iwt t

{<
Tfr

{<

o
o

a
o

{rEK <rFn 1'{ t<qur+ Run
q{6t qqqfr{r rfixO rrqccFEs
(?rfr) c{lqrEn fihftq aftffq
qtfr mRmt-{qiFdr& 6srat
fut <t qfto+t qbn qrem qln

lRt| qs r €qrq3.rqtr('f r<f f
F tftbt qqm q8 furc qrce
Crcl eNFsqg{ tKt[t x6{ 2x+3t

E lv ftr-'6 <sr< t Ufro GRre,
reHF"rf Trcs-
f : x---+2x+3qFSt (x) =2x*3

2x+3
2.0+3
2.1+3

-2 2(-2)+3

I

2

0

I

1T --.+

z.)*t
2tt+3
w1

, 1
il:l

.{

I
{

Qntv x qtficrosq<r (x) q{e 2x+3 q<cms qfu I (x)w+
\flrfiEFf{l ylh€ fiR< "ttR tcfQrnnq[ftr"tfd|v mn
cfiq<q<qrpqGv*qtrsTqtrn rffiP oro t

. ' .  f  :  {(0, 3),  (1, 5),  (-2, - l ) ,  (  j ,4),  (T,2T + 3).. . . . . . . }

r.qbt q'ft{ qqG, oKq qfr6@ n qfo r
qfr{t R aFt €nRqct <fr fr\e 1 pRs 6snrq|ffi qs qfifr

fimwqffifur
qFtrn s q?q!-<r,



q<

qqn cqwfrat7J,t&

$rt S={1, 2,3,4,5} qbt qRfr; qFF S qRFF|g R qA

rt-,r6 frT qt {rcs aRb {k, {R a<b t pT s qQ q--'r6Fr$ ffi
qRq.KR&fl (r{C"t<{<qtr$-

R= {1 ,2 ) ,  (1 ,3 ) ,  (1 ,4 ) ,  (1 ,  5 ) , (2 ,3 ) , (2 ,4 ) , (2 ,5 ) ,

(3 ,4) ,  (3 ,5) ,  (4 ,5))

qcfiqqfi-s mr+<qqBm t
Ests ot<t (1,2) ePq-qq
l<Zqdq rnZ rM r

(iD sll"{ Gw cn"1a <-+c"t
qili+ qlwtr' qn cq?K
tf{I{9;.9"t{<t R< e{<l

fu.q< <qaR r qcnq eR
R-trsrfi qrqRt6t'rd R {-qf-s caqs 6q1aRrq t

0iD qtfrcF-q \fl<F {qrcwK ffi
<itvGnr<qqtrssR- I

qe <t< wfr qbt c{rqtt 2

*q6qfld, 3

{dqtF{q(K S={2,3,4,5,6},9FF i
S<s'Fts PqqT-rr6qlcs aRb 

J

{fr aqFr 6a 1q<|fr6qQd qn '

I
2
J

4

5

{{Frq Eqttq?F qRq, crtrt 4R6, s'K6f 4 qFF fi qDt Cl{FIq

€q{tq$qE% 6{16{2 |

q"q6fi qR$ocq q+.H sR< E[ctf I

cSttrr<ql?
e q<,Ro'd r

R: {2,  4) , (2 ,6) ,  (3 ,6) ,  (4 ,  6) , (2 ,2) , (3 ,3) , (4 ,4) ,  (5 ,5) '

(6,.6), (4, 2\, (6, 2), (6, 3), (6, 4)) |

s q{en IEF1g (2, 5)ala[rssl-{ct 2, s<qt{KqEqepqafr

(D

{<



4ql6eqwts 6q

ffiqr<{tefro(s,3)M r
<f$,qFst 6E1-{tffi,tflEetprs a eswr mqd aRa
qscq?

ffi B E-{qF, K6r 6R6 | cfrqnscbrs?t ffiqfrq<qasqqfrs r

S{ e {fr aRb cs-m bRa {?6{ ?

ffi s qkEF r R<eKt2R6qFF6R2 ;ffi sFftq R<qfrttt cqr+{
qrsFtR"Re GFqrcql

{< c qn rftKfrAqt mKt rsfr aRb, bRc recsqndancqtc;r?

ififl c {q{ qR I c{6r 2R6, 6R3, frtr 2R3 Tq{ |
q{ : firt rfi qh qiqG sq-s R erq qDt wq6 {'F

(i) Scs-FF a eS{ cwec€ aRa

(ii) aRbRtfrbRaf,Tt{{,

(iii) aRbvFF bRc qft R{, cg.6saRc eF,

cs(gqf{ :t-e|6 R qDt << g|q rye6 I,qrq T-q6ml{s q{gq

(equivalencel q--rf6 6{-Ct I

csFil-FTFF-<r q<r{ qrF frmt, qr{ roqI q""r6 
"ttEbK unr€t

?q eNq +R ar<l r
qEst< qRI I Ntjrtrrtrss E{p cqR Ercx dfiq{ Fst $R sR
q{fiqRq rqRqtfrefr c€ c{Frt I

firI{sct a qfcfi cqrfroFlsqj ffi,qfir

s< s {qtfr€'flcTlaft'v+tf]t crlat cqrfr I
csFrtFTFlq ElpTs l< "Ft I 0< &q€ frrficn qa qiqn eFTl I
GFF{sktqt+ffi mro I

frm 3 frfi6aqq

s{ c qBflweds 2 cqtrtfr{t r
- VqFRr<rf <r{ |



- sK 'i1l cs-FrK c(fid< 4 sel{q fi$ |
-rFq6n"Ktqtrfi4utqfirt, | * |

+ 2
- fr"r*onfffue cffiir 

E- Tqdrs 2c< eFctsq r 
-JEfl

- efurer{E ts 3 cqnfirr | ,- €1
- q&rt <!t r c<irrq fr {RRE1 fr J+x

cqrcur<trocr+r' [t-.a.*l
q(fiss e Rr<sso,trft {RRqr t I-q

&tRcqrsr le.rf4.4l
qr :smgfizGqtt J<tfF

T{Frto, s (qtfrhr)s<, R(ts c<{ts ffil
En<I r I

ftfuf s EFr, mFr+rg+,:iQft<RQcqtafr -+ 
n

qqlryffiavfrwffi

"tRtRttg t
q< g Efrq<Rqtt
ftFt{t s eq<;fi1ft4Qcq,qtF cs6*$

EFwfin r qt"Ifi q:ils 1d a+n

J*,

{&kt
afut, ftToq, frr.tr< (otfficrf; c qtfr l&cet a< rw1fi eil sms q< ;

f f i+lr

ffi e qr qK I qt{fi cq <rffq gfEil< frcq efrqro erfscs q-sq
<fird qrfr s-{t ci.m6f6 qa r st< f"rqs qltfi 2 n "1<.t oR
3 Rtq fi< ?o6E r q6c+ qQsfr | 7 etr\e wt"Ifi 3 frmFtfi Z c
q<q +Rffi qB1?o mr< w qi"utttt sofit I

{< s E+ntq I cstltcrFF cqfitrqt rq {Ax+ | q{cqr R c{68
etfrstqd x <R cq'eIaiQfrnts mwrarq cq-q6tle<te 6<R
:rqq qh r sK efufl c{t€E qql qRl; eRFT !



{{

fi"F.t

dqffi

W{

Ftr[Gl

{<

wFratEir
q<

qqt3fa <qt\e FE

(E<|"tqtrq)

yfr c{tgs fu?n t < "Frt lo ?E
c(qltmFr fr?fi r (eRrq frc.t) r eful
m[<t, cs[nlFil[s gRq$nrqK {citF
Csf6{ft4ffitr

e Rlq I {{rrt6r"tR(q3
2 s{tRr6i'rRcqs
3 <F{tmtc<"tftqz

4 S{IGIT6{'IRCRg

5 qKfKtC<"tktt

e (qrq6o) <rftc<Fr6sl, eRq, 6{tgs
6<q({ ft "fu fiR fr$ (er<F frc,l) r
.qGrt 6s1il, ildqlw q$fctF< qfls dtqtw q?tt[mE< T-116
ftr

e RF, {Niq1s-{ s&fi qi"rRsFr Wqs?s t c<Rtqcq r
g qafiqqtfr <tre"qtg,< frrofd qqqlt qbrrs fi x 1fr <Ni, cws

dfqrc<qfuyq$[f6t 2x+ll

ecfte x + 2x+ t Qq-qfFr qR qon qr< qfr rfo{ cgcs,
f  :  x+2x+1,l l f(x)=2x+l I

?ns cor<run 44, <triffi E&6| qgin qtrcs GiRIN qw:
qUqiqitq@qfen?

r qEqw{l

s c$fiRl qn qi$R fu< qffis c<R. qi.fK Eqs trirfr

+Rcwr
e aRoq|EF r
gAftrsqrqC{<qqf6qq:ref6rR{w1fi s.oql(tunction)

6<fFIr

X  + y : 2 x * l
x -ir 2x+l

I ----+ 3

2 + 5

3 + 7
4 ---+ 9

5 ---+ ll

6  _ + 1 3

7 _> 15

8 ---^+ 17

9 ------> 19

l 0  > 2 1



qqFrr,?86rfiF?$o

s-6'r< {F 166{< Tq{, cET<[ qFF Erqq ft Ggt s<l 1

><.
# '

vel-< q-et6rqt< T4{ ;rq{, fr{ cslilF

T$ c q{ (a), (b), (c), (d) 6{R rF|{, ?FFF| +dqq q&fi fr
dR|s< eh cfiq< qfls qFF n|q qbR qdsr{q&s t

3 s'Ft 1vryqRfr'{;R{?
: Eqmcfi Fers eU cfiq\ffiqfr <trnl qfls,qGwrq | fiqg6l

Fwenqn frqrcqfrqNr{t nRcfu<qqsq&s t

UClo*r+qen6t erst r
q|.< a ,4Q6qR cirlitt,wFi 6sF[d{F Kw{;Rn ?

a) {a, l) ,  (b,2), (c,3), (d,4)}

b) {a, l) ,  (a,2),(b, l) ,  (c,3)}

c) {2,a),(3, b), (4, b), (5, c)}

d) {x, y), (y,z),(z,x)

Afr{t s EF(b)qffi{qfl <rFr6ta+ I eFFa+2q{qaR$T ffiq<
qfls{-4Ftrs r

c tqcq. r (d) q44qs6q r Fqffi culrt 1
s (Fqdlftfrr{)

q{

T{r

q{

ftR{t



c-trck ?its 64

q&r$ qk q< rtfis sl€'tffi EGrtt cfirE ottetrR .sh qs
l|qeb]-<qflETq{-r6sR6ql

r[< : fr6 6-t6t,stt:iQs'Fw (a)6ffi q6{rc{fiftrfl- (cfl6e-
frR)
{ ( l, a), (2, b), (3,c), (4, d) }, qef q qfr6t cqn ffi -q6s erEFR

frFt
FTftcun 1Qq6tqqrq?alefi"1on com r

a tfleRFfrqr< cq$fnqrlEk

1 6q$s lo1 dro) r rtBcs qgwcsfu .qbl
qqqEk t

: qtfr <rt{ cq qtrK qq{6r$ qfr qfi rqtq

ftFq

fre, p'cs re|lK Tqrfi f< R4fu | qcrc<rFs 1-t 1ft frnt r
Ens om f r6{t dGrbt cfrq nE qbr6q frq< qrNs qF r
Vfr cot<run sa<K 1u) q-'r6d< RqMt qbt vm q?n I
(c)<t (dF{?Rnt

s EF@FRqMtq6qk('
qqq{{?Q< roFr.f aQEDR
cstrlqC{ (c) s azFI{$I | (d}

a efieu r(c)qFe(dFR{fi
qk, utrfr 1& "tRl, Fffi qTr{ {q{ I

l - + a

2  + b
3 + c

4 - + d
{{

s{

(d)<R"Rs

i$|s (d)<R'Rsqr rvm6t crRt r<t€"'l{F{ c{cFrrf 6ffdr6t
cfiq dt'tm c{6q516$rq t frqqt|vT-{t'sRcq.tq(4ffi
qqaq q|rfr qil q|T qtca eft{E< an q?<ff q| qs..sF
(one-to'-one)Vql t



eRrq

{{

a
o

o
o

qqn nwfrw,B;s

RFt, qn qo<E qa63 Q<p .44 v|E EqR{q fi-< ofr r
csFrl(Elsq dtr qd,4rsrRF 6{Fr5t c{cdret stot Ftfrqt r
flers qrq-{ Efls NtqfFTFrF cqEI qrqK{ E tE Tq+1tl
emrriq \oft<t"fR EG qQ qcsrcrq cqr'ot FrftRI I qBrs
ETE-{ EAg N^FIT6EFF< ffiI\9-TKFF{ q-,Rfifi q$-{qs T6FI I
mRnt qER cqlet fiFmE-$ ersl {R g|r{lqR EG q-& qc{<rE
cqtgl fqfrzq I csrnl Eqd qlqe
qGF',C{FrCF erMFm4Rr mn otrqw >-
6qdK q-'F+itl qs<s ;rq{, sfrs<t E
+-qq r tflE 6fl-q1, ffie|m-q Efi ffi-q
<tsetw{slc<IqrN5q--{+/Tfifrsqrq.1 

.T

rnansqc{ cfnailfu4fm rsfr c{r"FF '
\ntrEtrq|< ffi qteaF qsss s'tr{KR Ee|s q .,to ?q.<mo,
FCS,qr{ rt-er+aK$ $lQffi ( 6n6) rffi{ Rfrq r V66 lDa rt
qlEIrF {qT r ftgila rFda'qE{s ql$ 4el6o \{IqF-s I qr;I
v-q{r<nqFlprc-<<slErq-{-drcR-+{{+mnofl Fle-o{-f€
wsE q:Hn sil{Fr sil qn I qfr qtG dR6q<< Tfq {FrqE{ tE
qtatt cq:rrcr|c<F fiR?E qer<K< c-trf qt$ q$T{ sR<
Frtft< 1

EK, qRc{K cs&-Tt qtm R{tft qffifri ffi< Ercfl r
qtfr qt flnv< Ftfrs cssq Gfrcq< oeFqfrqru:il sRcqr
frmt< rc.FITEIrF erq frwq effi qqm{ sil GGs r qRFK
FFIIcdIt<s:l 'flrj-qw TR{fi.€ .lQ5{q qfirqrq "ilb@q<
sctttrtl<<r {K"il qG *"rB 6eKK G"rR utu6fl'6q-q< T|-ss {"4d
uFr eftqr<< ftraq frGfr €tv {qlr sR< | N{ 4p{ BFTc<I6{I
mnrrarq effb-ers {qqRffi sR ft << <tr< cofidtd tqcq r
dEmtr< sfiffi ffifu qn{'6{E<pfr*t< nrcs FFtlaTFm
qffiNtTEs oltrsw {r+?$LT {qF sR< | crtr{ rru, qtR
qtrrc q${Gq qms rq<fr sail qtfuRt r erEono qeaam$<
erqrq|+< sR am sFrcrFtir wqcs ToRqrR r



afur
EF

qelffieqqls Eq

s qF,qilEq'R{qft< crfta
s caFrfcdrfcs qfto<q "fRql ; qftoqq< c:rtqtd sq< EqR'€

NlnfFrfr$,arsfi {frffcrs Fq< cq fifut, efs csl$cdrf(Q
cq{ {t dr dl:I frfuI I erfscs qrsfi 6q?t (R{ Rtfi< nris
qot qbr rr"'Ffr Fq-{ q4rq r qtqR"IF et<tff ffi q Eit q$rFt
qiqBrd cr6r [-2, 3] qFF (-5, 5) q\Ffe-{ c$rt q(qG EU<
qq\5y:x+ 5 qDt{rrq,Tfsqfr cE?lE@n-6< cq'Td< 'flr{l

€r<lftfrft{)

B .

(2,3)

(3, 5)

-l

0
I
2
3

-3
-l

I
3
5

(1 ,  l )

(0,  - l )

$frcru) (qRcF)
Domain Range

(-2,-5)

fiato.t s EF, AB cafldlvilR*qqtfi mc.naqEtit (*, v)fu<qt@
qt r qtfi qqm tff{r<t< frtEfRIn 6{ft ?

{< s c\oFrIFTfc<F ql-{t R ebt{-qdfrq <F{t qFRrsK funAca
cfrtrq<ffi< 6E{ q-{ r*qt'cd fin +o<l qDt€ R-{.fuK
s"Frs ffiq 6fl<|1,< r ffirrc o{ qil dfrslrc wrs qK{FI
qTqfu oafi&t Eh, q-oF(FK qffrcru< EtRs sfrc ,€hs

fuairet<t rqfiqot cqq6t culil,trn&sw(-2, -s)qFr
(3, 5) Tq fr{.Eil aR, onq {RtRs -5 qs s qsul Ft rR
mqi qnm ebr p wwn I c{cl -2, 3 qqqil ttts qtfrrros



qqtq ffiwfrqtwio

cttR< 6a6;6q I c{cl A qFF B RT t?R q$n qrqG< $l<
qlqs eFst T"qdfrh a6t q{q q-epifi A q$ B fr{tqv
vaH Tq{, qa6qi Qfu <tR< qtfrw{ <tft [_2, l] qffi{<
R-{< crqrcR 'rRq--<E y :2x+ I c-4cdF ersfi q${q
eroFnqfu ct-<t rK, flFr+ eRmibm wffir erfrc_.rc
(-2,3) cq | ftE {?qe qtfr q--'rs'< (-2, -s) qf+-
(3, 5) R1EA <wnncq AB 6{rfl(tt t{tfr< {tR{ r qt-<n oefi
aefifrrd gfr fircRal ttt RT ffi cq"flfi \fifu e[R<r I
erftrrs, AB p m+nd tft 6t Ra< Ws eral ffiq qi?r{
qRFq{fiq<qqfurqr

Afi$ s w<, qtfr \rtfrcsq Drq qRq< BRgtq 6q qfu< DRqftTq
BR-qFr

S{ s TcSFIEF otn< tE IN +an eil qq@tfrfl w"R(Ft, q< "Rt
qtfrcwEfis|st rbffq<"tyffic'tsFrt f : x---+ 1f, ry"rdqbt
frm qnq rfunqftqq qrq qFRc-<R x eR rlrc x > 0 | 6tfu-s
@r<K x tq "tRq<< ftRltd fiTW cmcffiT qtfur, q<rc.r
eR y <t f(x) = .,f, rft+<ffit EaF slgr rq{ sK"iR >rrrcmt
{Q3, 6{(R FFrf[dTIrs <qrt fu <wRq cq?||iDt sftfi<,ilkt I
crn strr +qrrsebrc & 6E"r Efifr frm cum r eRffil
TqTi?il< cq{, Erqre ft{\r< qtfts<"|cfl< frqts qqfq q@|E
06rc<qERl

)) y:.. f iqofq y2 = x I

.f,< qqf xR C{trilE<t
<d{q r vtrfltR t{ts
qfr(wrx>ofirtwq-anq

y =.fi- rrt&rs 6q?rfiqk
qrq r(qrfrfrc{)

ffi s qF, yr: x< cq{qffr< cflTtR 64fr?



qelrciE wls Eq

Er< s frT 6Rtfu? {tR<I, s'Rol
fr c+rail{-'rdnkfrqroFt
Cqq e[KI, qfre y, : x qbl
+qqrq{,Qfl <ry-'t-<iQWcq
cE"tCEI qrq E'< (dirs)

y =  t G ( * > o ; , v e f i <
qfr6t cilrfws *q q{<Fc't
y< @Ro r|a \ilcq I c{c{r cdqd< 1Et {Ftt e1fu, qfi y-rqq
s'K, qFt6l v-q< Fra x-qqs qqfr& ?q r
qt cEq6t< qtn qft{E' (it parabola) rfun qGrbt {tqR
qftfrqrtGsR<frrqgx-+ € |

q(fr's t q<,6q"l.sh c{qnqsEkqfi 5qffiqfrn7
{< s *;lv rfft{t, p6qK rift$<{s y2 : kx qft<t (y-b), = k(x-a)

qqg frR< {tR, cfr qFmq&s I crtrr, fr csttq|i
qEq qfts-{"t qp fi{v< cq"r 6q'{aRcqt 1q-6< drr+)

( i) Y'= 4x
(iv) x2 = -4y

(ii) Y2 = -4* (iii) x2 = 4y

(v) y' : z(x-l) (vi) (y - 2)'= 4(x+l)
(vii) y = x2 -6x *5 (viii) y = -x2 + 2x -l

eR\sFRr<trQ (y - b), :k(x - a) aft1 (x - a)'= k(y - b)
qtR< rtgtv k sFr$ q$.ffFl mtettw+ { Rcrtrflwst Ek "l|6< |
qfr t t 0 csrs 6qcl(tt y TRil x-qrF{ RtrflyFF frr{qr+
qfr t.0 F6s cq{fi yqkt y-qmfr6str|tssfieq trE
clKtek I

EqR<q y{cq (vF ce"|6t qk (y-o), : 2(x- I )
=+ ttts k=2> oq$qRis<fiffiTq\(l, o) |
(viiiF ffi{6| c<6q65tfrftro, (x - 3), = (y - 4) rt$E k: l,
ffR-t (r, a) qrs q@t X-w6 s"1u ftcq y\ cs|ENr
frqg olm{Rtt{eflft< |



(i) Yt = 4x

qqtq1v1r9ffi

qft{q"frfl< y -- axz* bx * c qR x = ayz+ by + c \flfr
ettfr< 1 EqqfiE x< frtbt nt+< 6TEIS y : 0 q{, q{q R RW
cq"ffi X-q+s otd Fr{E< x EFrti+tvift<m.I&< {E q? |
sefldt R"tfu vftrTs wr I q(s saR q|F< qft x< tfu v
frc{, mn frfiRifi ffiqqq r?fls cmq qr FK dtrr x(
SFpvqFey<bfux<k r

e&rt sqrc frlil qft€qntE< ffi{rstt c+rqqtTfu qk

frqrftftq roqrrq<fficurat t

(ii) Y2: - 4*

( i i i )  x2:4y

(v) y'= 2(x - l)

(iv) x2 -- - 4y

(vi) (Y '2)'= 4(x + l)

Sffit(-t,z)
v

(-1,2)



,r*6gqte EE

( v i i ) Y = x 2 - 6 x * 5

< l ( x - 3 ) 2 = Y + 4

fiffi1(:, -+)

( v i i i ) Y = - x 2 + 2 x - 2

: ) y : - [ ( x - 1 ) , + l ]

= ) y + l : - ( x - l ) ,

+ ( x - l ) t : - ( y + l )

(cn<vnas1) ftfrT(t, -t)

ce"l sffm s"Kq q1q*f{qg FIR 6E1-g1 | ftffi-{ERTE
x : o etfi y fr qk,qE$ y : o {?a x fr q? safnEfre<t r
ftqs qqq FUUFf+ qem ,{V(< eFil.f Ftl I cqtrr-

(vii) x l l o l l  l 3 l  s  l 6  ( v i i i )  x l - 2

EFTE

s{

qqfltw Nntcatro< cat'{6tqftffiEBq.et t

a q44** ae1-q q.ftEqc1q Cqc1.5qK RrqrE fol qt r

s qas {ft{t, qFRFFI ax2 + bx + c fr$v <fi s|+ ffi V ql

fr qfi Dq-r<Fc< {qts, qf,{rqFl qbt D-dr< qtFr{Ks qrF
qq-f q"|E eFFl.l sR< 'ttR qtq qQcTr< qrsfi qf{Frq

WF r frqstqsfr c<RsF< q{ FrsR{cs qlwtq*
ciorc<"[ ftFmcq qfi-+Eq {q6, frrd< ffit cq-qfu-nc
<< q'Fq rfu fn uq+< qft<q qfr frqts qs qs frmt<
y : (x) {4v er6'p <fr< c|tR, csrq mfutar< 64"1vffil
Tqq ; q{HI \tr{tF qttfcs ce"ttd< qTB aTG W+ frg{l4
uRq ffi eh mRqqq qt r qk{K{ 5i Rfi"t wEq EE

aRw fut qrq t vettFts ftqqn T{d ce{ qfi ?lfp drfu
4fr{trc{trr-

v

(3,-4)

0 l l l 2 l 4
-2 l-t l-2 l-r0



wE Cmvffi4'6lCv

I
( i )  x y = 1  u ' y : - q 6 q q

qr{f'{(Gwqtfr)

Rfls x +0q1n y+ t cc

Y -+0{?4 x+ + c

(x, Yts T|4 ftqlFt gF't$rq

qFqtq'N 6r6ffiqqd|fu"ilRt

(ii) x' + y'-- 25

{Y= + 'rlffi
ft eFt (0, o) cs-E< qFF- 5
$tqt6w't
,S({qK

(x - h) '+ (y -x)2: f f

qtrc ftR< 'FI x, yv fu
qftqq ebR.qDtWlqR{R
6t5Et(h,t<)q+offin r

: ?pts 1z qfip yK ffiEtlilwn | {fr 6{Fet cqrqfl q{,q+{fr

x, y atclatfi qrs Nfuils 8P t6q6 o6 t
fi'F.t

q{ s qq s|R{tq I erfsN
{frqftfiqdt Ax2 + By2
= tqf i<ql , { \ea,b>
0, csrgR,4Btqftffif q5

xt, yh {qa EU 6<ctq
qFF xy qtt EIRdtqltriF I
,rpnqffcqa{<'t(gdDl
,Eqgqs r



4-le674qts 6s

Ax2 - Byz : I qTfr{ qfr$qqrfl< ql{F{6lN qcsfi er<Es I
E"rls< Rq6{ Fmrcars qttrca lnqq aRqRq I qecq<<

fi{c{ qtF qt& Rc"tq q|+ qrilDdt ;rsml I

qtfrv r w<, cE{<t fi{c{ \{tR ftR oolt fifrm I R1 c{"1 d'lffi:E
wfr qfr+<q" qbEr<K R-{ <KR EF cqrcft<l t cqq6t
q-1cfu6qfr[c< 'tN 7

{< c qftqcpfi-qqfrANtqfFttrFqqcqvlEqKRqKtrQqfr
sefi qFIN c+tmnUnq sRcqt tq< FEe ERf c{"tttlc<

Eliilrc qsm{ colq qi{ qteR ctf6s r VqRfi q-d-cet -

y=.FJ<6qef$1gx- l
y< EFAIelFtt r vl6{fotR y<
TFs <rfuq qrcq o,n(q R
m{NrF <d{-+cq 1wFt,
d&rsv > g tqfrfr"rfis
* <tGm y <l-cp, ql.rp'l
x-)€, yJ€ lcTc{?SK
cEqlt.tfrdtfr cq?jsFrqr<r
qk r qR {Fr6tff{ c$?BNl
R-tmRqEt {w Rqttr< qR1E< qTes co{6t Efo ?qcq t
qaqqlfutv y2:x- t en \d{Sq+Eqmioqrgq?Fn
aeN cEFrrdsrqqft< r
qrq q<fin ETf{<q qs 6s$1fl{ ok ofr r

c\rFr16rfs< eFK"tqG q<ffrBnq{ct c+$Nn qn- ffi
6EFil |

y = l x l  q a f i q y : x f r x  2  0
= - x { f r x < 0

qt6|+Tt"ft$+ryq (Absolute value function) c<trl I

>oqefsx> tqkctft<,dq?q

f f i z
Er{ r

(i)



qqfqrq'5gffi

fun m?rfiqf,{-
(qr< 6Eqdt frqr< vfr+t qh gRfic-q)

x < 0

EFFI qt<, Q I x I v++rbt qIF6w ft :rqdweq qr+ 3gR fr{
ofrr
erfvroEtfi {v< r({tl< qiqfr< ltqs ebr q-'Fd r efi {rsaw<
T$IIIx CTqqSG|Iffi|s
(qfrfrq) 1x laffirn
lrwcrr<twrqRc'"KiFr
lR{<<r< f, gqtfranffi
rr qftror< w'Rt r@ ;
crtrr 2< EGfr'T | 2 l, -3<
ECfrr | -l lrcfQqqmcttm
qfri6qq4-s6qi{fi qbrs

wfu<ertsqt+ftnnnn<n
<tv< q(qn ..4bt<r sFt
f=<mtonW+ qdtq w{qq
mtattwo qirutFn qqs q-qd

sflT r

6{trr | 2 | = 2,fttr | -3 | : -(-3) = I r Rdtfr ftqt cD'Ftr
q|qqtrc crtflNFF qRir<rK< Fdfrr ffi erat r qftmt coRt,
qQrr{Ftqs<s{kna

f : l l
x , , - l x l

o a
a a

3  +  3 : l 3 l
2.5 _+ 2.5=12.51
2 2: l2l
T  T = l T l
I  a l = l l l
0  0 :  l 0 l
_.5 _> .5 :  l_.51
_ l + l = l - l l
-3 3 = l-31
- l t  ->  t : l - n l

x l . .  I  - 3 - 2 1 - l  I  0 l r  1 2 1 3
2 l t l 0 l  i l 2 1 3



qqlraTEwlv frE

-6 -5 -4 -3 -2
x < 0

<- fr6$rflssqi{tt

-x:lxl

1 2 3 4 5 6 7
x ) 0

fuoilw$ qrutc<rFK qGRq +
(fr cqttflsr)

;|st r ,q<r{sF 4st qq, oFtet -1$fi[ x< qGRq qr<F ;

cqc{ l- 2l:2 = | 2 lqtfr r

w{ s srdreFlls I x lca<fs<l 6<q6|s o< 'FTtx<$\[<TFtTqT I

qGst cotqr, El cnftlwnr

ftfr{r s wqfi*to, E: 
i=t

l x l  - x
q + q f i * ( 0 , , ; , :  

; = - ,
\ils{ftj(=0, c96scg,rg...

q{ s (tR)csrc

0  -  l v l

i <t, v.fi< x = 0 RW i ' rqq6t qqd, ffirq os tsr

cqGrrt $rcq qiet firt qq{ r

ffi s q<, Cq6ttf $t[$s qgtfi< "[R< G{fr?

tr{ 3 ,s{t "ilR?rcst, {inn ElFt ft, ,SK qrN R cormt qbrs dtu
evFrq{Rfidqh t

= g  f f i ; = g

= l r t r f r x>0
=- l r t r f t x<0

)e)



qqtdKfrts fiE

-6 -5 -4 -3 -2 -l
x < 0

<- ficgtrttw$ qirm

-x: lxl
1 2 3 4 5 6 7

x ) 0
RrmTssqsir{F<affiq -+

(fr 6qr{w)
TSI B €iF-firqq{ qq, oR6f -x q-+ x< qGfr qCo ;

cir[{ l- 21= 2: l z l vtfr t
sr s :FtEreFrts lx lcT<lv<r c{?||6ls o< "Fft x<ftr{TFrTslT I

,qRrrt rfi lx I*: ? c{FFTqFr?

Af i { t  3 W{f i* to,  E= I= l
x x

qTffi *'0, I *-i : 
-* : -l

x x
\fl|sqfi x : 0, (ucs c\r6g...

w .s ( tO@

-! o=,*d*x = ofrW [{ l6a6rmcg;qfrqos1sr

6{Frrl srcqqq@tfi$a{ff r
ffi t W{, C?t@tE cFEq'€ qigf fr{ 41R{ 6{'fr ?
{< s qd eflREcsl, q'qq ltrq fr, qbr< qrlv ft corrqr qbrs ft

ev|qq{Rmqhr

*r, lrl
x

= g  f f i y : g

: l r t r f r x>0
=- l r t r f t x<0



qqti cT4vfrvraqw

onsfrebtBn-€q caRt
f  :R* -+ nh+aw

ItCs f(x):2x+ l ,  qfr0<x< I
- * + 2 , q f r 1 < x < 3

:3  - x ,  q f r  x>3
qt +q{Fn cq{ \fift<fE fi
NFIIFTFFQT{{SFfu ISfuqbt
Eqfq{q cD't<lr

$fl (x){ sdT€{ qqs q({il

fr x q*o {s <t qrlFr, c{trt- x

: 2  { f r 2 < x < 3  .
= l  { f r 1 ( x < 2
= 0 q f r 0 ( x < 1  I

= - l  { f i - l  (  x < 0  0
=-2 qfr -2 <-x<-l

btfrr 
-l

xffi;r+eo lxlqqmefiq$e -2
q$n,Fqsfrfl {{cq I

x.fr
a
a

l x l
x

lxl
lxl

2

eRlq s q<,qqrF{{Ft< cqqqrcail4Frqr<cfifr-cqqk caft e
fir</ftfut c es ftr qk r qt6{ {-'rdfi TeRe firq r
W{ c q{ rtsn cqcr6ts <t+&vftffifrRt<\t tftqq<rqfis

qtfirq-qdt lR en ntft< I cvca sfr I ( x < z vef< Jt, z;
\trsildf{ q{ obtfrqx cqlRt, N-6sRKdtx = l{'f{t x: Z{
\flrhdr$ frmnt q? efl-K, qFF qRqeBqE y< Tf{ qqR I I
rt&rs ce"lctt ,4r{ {<rcF qk r vl s-<rl c{ qqs q$tfGl|<s
,c{lt1}1 qq qtR ffi ?et qfce r

: ,  )9\ *. '* .



aaffi1aals fiE

R'F.t gqI< cE?t< eQ
6q{tt{er{|<ftq{a
?rtattfr-<r
sfrx<qtfrrsq<tfr
frntqtetfrc, csrgaR
cqqiFt s'Fr< Tlct
qftlgnrcq+s-ffi

flras ffitm
qtflErtG?rte[fr-< r
e<, Ttr{id 6qlq|{
qfi?F?iAqhr

Afut e

s<

s<

\{Fm
ft'I{61
q<

ffi
q{

s q<t, qR?F qqq ffiq qqat r wt {Rfts cn q"|q q"lElR

<otft?rt TTffiq T{rt 4ffirt I
c ffffiffi{rq)
3 qF, q?FIFFI <irc-t vtttRflf qRO t

c stE ocrR{iqt r vofifuil-q Eqr <t64+tpt qU $ts qR onq
dGrbt x<oFK€y<qFebt\5t|€qsB<FTtl c{tr{ 3 frW y<
TF 3, qatu 3< frs qtrFr dB& fus y :tFI 2 | qGr+ +r+
qR t w+e.tl xzt {s q6641-6 cqqdt :rw ( con tinuou s ) qqn t

r Qlir,>tw$nftr
s fr6aK qaaq ccq R&T ;rql, qcfq frKK qts Wffio Wsn<

dtRq ffi, qq StqT<', rR q< TU {R frr<t<Vbrdqt sftdts
qtfr dot qtslrqt Ubn qrqtcrf r v-ry *u'Rqr{ Fq m?b|TF
cf|fuq 6fl<l lqKsffrs) r

q'gsTq{qw{{{



:  =  r=  4 l ! l -  
-

qqrq cqav frn.''qw

q({ cE{ alsl T6Fr<FFl5 dns{ mfutrt cmdqltls{ q-{Ft I
qdtq eQc<r< f?fus

(ir)

s{

8

c NITF ( i) m"{6| qFR-{q{, {sGw+< cwsmqdRXqgt
futq{ t(iiF( cqarFl eRwqwqq{ rRu n<Ftq crflTrdq
qFctr xfr{reQqw rqtfrcw {fr {Rfi$ qlr+, mrsR{R
ofr6r Ras rw qtfir< ffi<rbt srs qw lR ok qR t

s q-<,q$<dftsu log,x{E1sl$Fq$W-$ 6qc{ 2"ffi "fRcq t

ttrs qqs uq+ * 6zE, aGrs eRc${$ v frfuEe& R"En

eroFt *qr-dn{\ retfl<< cqqqfr< "ttR6{q|-{?
s D< TaFl-trr 6a"tEftft< {tR fi qfr qtutrs?toaqt t erfs-N

pfi sn qdAEEItadqRq t qrqR< ffi{ qFF cqq Nlllrttffi

fttn qqra qft< qs qfr qtn <erct wqN tfiAGs Dfo

fr66Bqaft "ttR-{t r

c q<eraER{rsEFFt 6f,?RRg6nqk oftt

r y =sx gfig x : loguy q?K-qfi q'q€,qfsfi Fffi r Aqq6ls

Wfr p-o rnea ( exponential tucntion) qFF fiffif+ llqre

vqq (losaritham tucntion) lRl r c<r6 & td'tft Eff I q+t

ffi

fialact
Ef{

:$etih$tsBi*qfinBY,r1|:.!4'4&4il!t*w.*tlFfrl'g' )\98 ry

A

y : a ^ < 6 E q x: log"y{ Gel



qeffikfiile fu

qesqq $t qrsqi aFnss dtftrE ffi< {R{ cq qA rffi
q{4dl< RdffE, uafis y : a* i[ Cq"tCtFr y : x 5qrtle
sMrm x : loguyR c{q tkts qtfr a >l <R f{(qt,
c{F a = 2 31 a : e (e ea q4R6m qi?|]I {K TFr Sl{ 2.718)

ftfrTt r w<, cE{Ktrqt"Ififr-qr{sirfr-rqr
E|< S A?nF y: a* tr4e|6d C5'Rtl lx =0Qtfra0: l ,4'Kqfr1g

a > I I rtfu,$ c{{fi (0, t ) fiTq rlrqc q< r
(D tflE x {tG ?5t eilfrrE Y q'w slc< u1D qm r

RCilx--+ o(,y---+ o(
(ii) x frrilanw+sTm <tG ottq, v qwfc< Ifr tq q|< r

Cq&Tt x -j)_ o( , y __+0 |
(iii) x = 0q?ny =l ;fttr cqOrt x < 0, y< I I
(iv) :rord x{ 6qEIE y > 0, qFF c$Itril49<qqqn x< 6sqd

y #  0 1
qFlgFils rq?Ita qq1T x-qffi s'Ks a[Rq 1

fto erqt ffi a < I qh y =a* < cE?Rtt er+ vryfr6s

"fFrt, fttr:r.'t{R4fu ftts r e$ CEt{t, :iQ vft<"|Ic< qfr
fimtr
qq, fix6 qMs qss: cF?bN{ R-tn"me ffi c<rcfr,.$ qIR{
6$ffKFF{ E1',D6r qql6t ft r

F|5r[cailr$ flqs 6$?UT|{ R-{€fr{T< Etfi< | a < nFr fiwt
attfr rnriefi ce-r.rfr qqq,W-q${rfi Effi qhr,qr.sq"rs

cafrmEff+ [<IQDI':il.{ y < Tfd {R .ett"mfE >|al{te x -" log,y{
TF EfrSR {fu {<R x = logoy( F"I[d eft<tl t a > I \TFF
a< I {tfr KsnqRFq's cDKlr

x : log"yi ffif6ls xir y<van Rutrt qRcatsr ft{ FrE l
sRcqi

fi*i

s{

Afi$ r



w{

qqn cqa ofrqtEdtfu

frqtc<{tFt,qts<tR
q"tftrq't sl<(6t qr{
sR-<-qfuiS rrfr y:
log"x{ 64{taqffl 6569
ceqlbt 

".a 
qj 1vffi

frcn)rwx<tfuyqs
y<tfuxffi ceqttt
qfrrRfr<t r
slstrc log"x{ Cq{'6|s
:{c S-<rt (stl a > 1) t

{fr x:0 Ffg log"x+<6 t

{fr x, < x, hcrs logux, < log"xr vef< x <tFrq y <|c.u I
qfr x : 1, y : 0, sqfrq CE"|FT ( l, 0)< qlrq'c( qT I

sfr 0 < x < l, log"x < 0 qafq yRT ntottw+ r
qfr x--, +, logx --+ x,{fr x -+0, y --+- o(
qfr x < 0, rc-rg y< {F[ ffi ; qqfiq Cq{61 y-E{F <l\eTlrl
ilafcs I
qGrt qtfi qfr+<q< ffifi Rrcr Aflqoo qrrRcqtr q$

s'f6rFrFr silo R'{l qft-{dfut sefi q[q c{fr ?
q< fu< {fu<q qqn, cqc{ q-t6mt c{q drfr< "ilR 6{ft z

fiil sq q{Rqt | frrn< T-,Ff qftaqq aqn, fr{o-+ wrft<t
<Iqqfi-<sl (inequation) 6<lGI I Ktr x<9,2x+ 3y< 5, x2 +
y2-4 >Off i t
q<tl Csf5tFF x > { qqft-4ffi1q cqq qfr-{ cTfcrt r crsK qtrtte-

gR qqffiT frq s-{t R{ml< €FrF Etrat, sef< pfr x >
4< rf5il{Frr<Fr Earcl olFl qtft< |
qil 6<{F \e'Fsqecil{wrfl< qk 4. l, 5, 7, 9...ffi | qlilF

c{"l.6l,srdak (cilr$) r



qelFfrq{qrc 6q

I  I  t  I  l <  
x > 4  

r .
0 1 2 3 4 c [

vefe +frqrFt <tq ft qFfrRF <|sR qiil r eE erail ct{riF
qffi frRff{ qarc nnqs {fr dtRs c+ro qs qrfr ft nRq e

EFB 15<tt Crt x : a .{il TffiCT<il fr y-qm mrgqlET r et
fiErRF{ otrqns frc+trat R-teD 6qFlt, RFr (5, 4) |
,qrq qfrr6tfr{c< x-qFil(s >4 | flfrr$fuE x > 4{ 6E{ qi
Q fu t ftry6q cqrl+l c{dR c€F-qtrt (region) q+F q?F
qdwq (half-plane) | fitoq csrrt[EFr qA cflfi< trw
x=4 cr.mtqttfr{G{7
ilAMFRF I

Q-{<qtt cqqqfr$t
9 l { I ,  x  + y  < 5 l
NTIITTqTF q.l;N C{
x * Y = 5  q b t
qlrdrGN,frq|ftfr@
CFFil I

AB 6$|tiFKKsFFr6E
frronat$lfucqm r
({fr P,: (1, 2) q$

Q =  (3 ,4 )

x x x x x x x x x x x x x
x x x x x x x x x x x x x
x x x x x x x x x x x x x
x x x x x x x x x x x x x
x x x x x x x x x x x x x
x x x x x x x x x x x x x

5
4
J

2
I

x * y : 5

t 2 3 4 5



fltut
{{

qqn mvfrqto"ttirc_

P R T < G s G l e x * y : 3 < 5 ,

a R - $ ( s € E x  + Y : 7 > 5

qqfe, ag 6q{q EqFi6{ qm frconn (x , y) R{< 6s-qrR
x * y < s r d&-cs x + y < s s{-{ffi| qflqdo.Et qtrEf{F

R-t< q<qGr{?fl< cqq qk I ttfrm x * y < 5< 6Eq cfffr Tt
ft.qr< cql€<| cen-&qdq:{sE"Fqk t

r qK, qbt uw qs< w{R-sr Fc cq'"I{< ffi t

s qk {ts I sFt \Tnrs qdF{ Tttfl{ cqrt fir{, NITI-Ffr$ q(F

ffia srtqq:rFloRfirq t

a) {(x, y) | x + y < 3} ['l {(x, Y) | 2x > Y}

b ) y < 4 - x

d) x2 + y'<'16

(c) y<xt

(e) {(x, y) | xt + y2 > 16}

(0 {(x, y) | x + t .y} 0 {(x, y) | 4x+ 5y < 20}

qFfu<nrs csln[Ft|6s EQIIF <, > qtfr wfr+n 5RE = G{
fi {ft<F{q <{R sH r w f}tq\o qqfr-+|< & \{{rR csFrKFt

fu cnrrr+<v "rr< fu< sR uR ryqqdr< q+mbt ffi er"iQ
ce"fttt{<lr

ftFwt r deFrqFF(0qaFrvqqqGFn:rrqs( f-l ) cqnq qfrilfirl

qrcq r?sn qqfft w{'i \o-Fi ltFI cqqq, fi-an <t qw (-) qtfi
afifrrqs cEqqk4tFl

W< e qDqr{r<"rRqssrkl{€tmqRqeqaktqrsE<qBtqqrcR
qss, er{s-srs C{"1'4rsld ft Rilq RT< qRfr r 1Dt l<<k {|-w
ern qD cqqq sfuTtemnqafKmFt 6q"rr qrcqcrlfrnet

R-{cqrfiq(qfr r cfrq'cEfi-ffi<lq\Ft afffrrqs Rlca-q? t
qqGrs c Rt<q{ft(a)q( cqqdtoRfiil<oeilqtfu t

e|-{ a e<1,qad\qrcqts'Fts trrrilTcsfulglil cqq {T t
q D l x + y < 3 9 + u F - F l 2 x > y l



I

t
t,
A

i

{

I,

i.

I

I

I
I

I
I

I

i

?

qqlfuTilsfra

Eem m x + y : 3 qFF 2x = y m+t 1tt dtft an r
ry{dfr{"fi s{?F.K qqq €'fF qh der6{ yno eFoFl ilxrl I

f f i t r l y=3 -xqFFy :2x l46 .$ -

x = OQ?FI y:ft{awf+

y : 0 Q?fr x : fu{ Wfi Fl ft{qRw{tr{t Ft dtft
GTr<il |
qfu EFF'Frt x + y < 3 v{ry5q?Fffi ceKt r
c&qc< 2x > yqqAreqfiffi cqm r

tmH cqqn (resion) ffif ceq&rca q6 "1-qqfut
m{trtqk r
efril 6E l<tiw q{dff,qra{5tqrqt I
(6{|6sqK-{)

( i ) x + y : 3  3  y = 3  - x

(ii) y: 2x

*
r[

-v,--]r
* tl.

* l
rt rf

r. I
t r l

- - - - - -
*-------'---

tz}--'-----
\ - - - - - -

* * t * * * r * * * * t l * * * *

t

I

a.

I.

r[+ + iF t| '  +{-rFFl



qqta Cq*Mfiry/7frio

c+?ffift-sRT qt6t cfiK<Ir<<RR c$4rEDd-+tqh r

KTFI c{"{R ( l, 2) RTs fiFnn r RsqK qfrlt I qft6q 61
wrEroRffiomr
qfu x + y < 3 fiq 6q<fr-s frr$t-t qbt <t tbt+tq fr1<eat,
c{r{ (1, 1), (0, 2) qtfr | rtBrs ..qr{ RTr{< Eot cw&tc<
x + y < 3< 6E{qk r cwEFt * v<fc< cq{il | Rft3 2x > y<f
y < 2x{ csqd'f WvFF... TtFcdc< cq"FI I

eQT6{Ft ffisDtoFo-{ Rqq 6m-q&tFqs cq'l1n qrccq

APo rst"twfGE 6$qRfrrlq! I

lBmt'11x, y): x + y < 3 ) fl {(x, y) | 2x > y}< 6E:l AOB .ft

ffiq 6wqrtlq31

w{ili tfl< fure F{t Tc-TBr< R.g<n nenfu r
qQqroqn comrflrs{ffrs1bt 6E6q{fin r

srsqt&qfiR{Frs-

ftfr{t t {< Ef{, fr rq @mt, qbt bEq|g< fiqrR sql t

W{ c Mft cot{KFrwfrqrfrEwqv<Eqto3ffi qtfrq

ffi z qFR6{< cqc€f$ qrs "mfucs qrfu, 654 ft vqv
ca$Tild fu qrft frot r onrrqfrs frt<qR ffin-{< frrq
qtrfr utqt r Boo'qgq cqqg wra$ nRrc frt<qnsqr{qs
qirmr ?+ qqn fiffi+ qfu ennn +R mq< qTG {<r r
qGil cutar-

( l )y  > x '  (2)  y  < x '  (3)  {  +  y '<  16

(4),x2 + y' >25 (5) x'- y'  s g

**rO,-t-"**r*,T -r*



4ql6m4qt\s FE

affi.ffi*er'n"*l
(4),qro $rc6t c{:<rq TcoiF ?lcs

*6s ssffi r "1r< ufrfr aot <\ r
qffirs r 4:r-gFIRFt,swFq< |

:*l
v:x::

<rRq<(EFt



Frf'{ frT

/q6wF:rfreAna"€q'
r r Ftfr4n *qil r aftfra1 qp5q cq<tiq w {T{ ;rEilo qqr eF,$qr*qw eh fiRr vu< vuq bT cqft" cq|T|E, ob,*t,*o 6{cETrt sr6Fr Ieta{ qv* frcq qcq'r- sfu 

",6;# *- cqceq, &REiDtq, dK qlfr qaR {frst {ushs *re *fi* I ElE,sqn frrq qFffiirr {Rqrfi ff.n"q6n6m,.t"*tft.,,
q{ c qlfifrr
qFkfl s <f{rDRFr r (lfr utst${rR<Grql
W{ s {{$Q6rqil m& r.enfrAnilrq6il(qfril)T_46r

(operation performing) clfu rqqfq *1q_il-#R1ae

E O E
q{0e{H[c<R

...._5, _4, _3, _2, -l
0 1 2 3 4 s 6 7 8 s



ER|6|

w

ffiqepo-uAr/F?Tu

qrQQr|v Rtrf-R6strt, e1{q-Fct qfft sR< "tt6t r W €AR
frr+rnt sFrq< qfrFsf VR m{r {-{cq t$v a?em s-<R qk
etmt I cqrn <-+ gR e({ eil afrn noR<fru-{rltrcftrcRnt
{btq+e rq"|lt a qFF bs cnfuD|E v-{RfrcE qqfq frrs.t
(input) s-{lce c{ffi|c< @ $m,5t 6* *

a*b=a2+ab-bqcFtWfi< r
rttrrs crtrds 3$tlEFI* qFF4qRllEiFf"icE cr6rafr
triq-s|< csFrKE'Fr I

r EF 3*4:32+3.4 - 4: tzBfr*n r
" ffrst dRqt terfscsql1< cqfr{df Frq$U1-q'ft-{t,$F $rc6l

erf Ecr|[<TqHE"m r csn * qh€{rs ronq.6<qtR+Ki{eRl
"tftlrqt +, -, x ; Tt + qlfreqmfi Rm{R.cqq q{q-{g"11.,{
n qift-*r r @ 1brmtr frFrm 6{F{ ffi frrorril Fr qrgt
a,b 6s Cf6{ <FrCq qrf E tFr qlCE q.fn, mGl

4*5:9,9+l=lgfuitfr |
ffi s q< mfi{serot *<t.qrfrfrr,eftilEfrpnorrmt< cl6{drc

fta6q6az
$ a Efuatrq<qrfi fiF6-$sRcq c{trndrssR.dqftftarfrcq;

qFr etqts qfu-Ttr{F qtfr ftq q(@t fi cd|<tl I Ffr 6rr{qF{
Ru-{ qfrst eil qiwr fi crR{F crfiqdr q.rqoR qkt, c{rq
Vfr qA qh qfr-rr * .46445q qiq fu qrc

a * b = a - _ I  r R i l

a *  b :  a3  -  3arb  16 :
qFp c{ffi'ts ,s8 qfr"{t qroqc{ {tq "FR cEkrt cvcs €6
ao n fur wffi frronnt Fr li<il a, b m qq qrrR FfuFrK
qFffiqrs,Bqqqrfr< r
rffus'eifrp$'.m6d-6qwFq +, _, oF.l, q{qqfrrq 6{TsF



s{

qqncrwfrw+&

Et(rt qr{ 4q{ | qt&-stR qFrK rtfuE gfurl frr$tc-dt {{Cfr
ciwt fiTt E{ | w<r"r q|fr qEe.t ftsre un q|n< TIN qg'I6{|<
fr<elhm{ r

R'F"t s w{,ennfcqqtR$n cqfr 6s mFarbtmfronqmFrmR
qilqfun r

3 a-{ft-+ r +<t onrqrQqfu-qt r efrrtfr {fr nGldt E}R
?qqts"qr+ mmnqlT-ssd,
a.b = 3a+ ab - b Efr-Tf6< (qqfqqRfucbfrE) 4, -TiFFrrt
qc{lKl; rcrsft 'tFO e

R"F.r c EK 4.G7)_= 
i:.r::?:;'".

W< s r{'vlar I qq <rqt m Effit q<wt ft€ts RrglF sq€ *otlB

afi-< 6Tfitt<; cq6{ <lsElg<t a.bs . 6n< qffiK esftsrq

F.Rrqr frfir< a el<F b s E t E6IFI ; ftq ctiRs< ab qRs|
3ac{ qtTl-q ql{F[6l ,t{6t,qefq x Tq.fu | e[6rt"tR q-q-{ + <l
- F+mtr< qFK qt{<q Efr-{t Ftfl, Rr$rfcq{qRcq fi {R<
Erci r c+G.$qtffq<gfu-ffr{f{rsl c{FrrtcFc6f c(w.tfi<.F{l
G{IQ3, C{IFI

a t b = a . b - a b ,

sb.Effitqrqsr6K-

a.  b :  az-a*b

rt&rs 2*3 = 2.3 -6 = (22 - 2 + 3) - 6: -l

ffi s qF,eFrrftrrqfu-TKsrc[qfrcsRiltffiq1-6q6qfi1 ffi I

{{ s q<l 4tR rqtffi Bmttfu +,.ffi fu5qnq|qFrqt{Rq
c{lq, T(6| mqKs '116{ |
war"n ft gm q:ffi E{qls ?o cm r

q{A a ,q<, & eh cffc{t crrcn 1fr ru q<-6{ eFrt stR q(qt I q1F

W{ * (EK) <t ft sfuN a,b frm'Eqtlbtri"n qfl qaldE
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t@wtr+g+uFqrv.Re

$m FFno vmo mF+rbrm en rnir fi< lR tocq r rm+ R
a t bsqE5.c{E?qt

a * b = ar+ fi w+& * c{ 3 qFFF c$FmrnqrtE ||{
Dlrql; NTsffifr 4Ne<r

s <FstE{ | qA Efr-*tqielfrs6e {<{Fr q? Ercrtfi e
qttfoo ?sQm I catq6fl?Nx1 T{E q1cq6 TR{Mf6qf I erfs.r

N.|:tK qi@E a'+ f; c<frorcv ax a sfg a + b etc% qa qQ

t{ol, q<"t lbtnrn"t eftn r FFrl-cdTrcs ctq<6t q{q gfr'fl<
cgt 6{t(ltn qFil | a + b ffi6, qefq a + U,saci{itTq{ {fr6q
b=0 qs r q&6s omn qisnd fi,sr€ Eflcg b * 0 fi fi<
nARE r uo v"1ll 1R <t<t qn{ {$Rrq qnn ffi, qcfq
\{Iql-{ crfir{ cstot +er fi< ntatR< r

s qt{Kq q3q q&Br< quq q(@l ft q< ?
c qRfi qn qrG q€ qrqq]fraqfur ee[, @1n aq-{R FrA

{Fb qe-q ft{l ffi IE q-q r mn,
2 x 0:3 x 0, fl Gr+ 0 6< TrrFfl Ft q{6t sR5q 2=3 qk r (q-s6fca
tRa) re&fltrs srt,FrR 6fl<t-
q(Et s lDtli<ttt a gfip b< {qqrFE (quorient) firq qn eDt
{(rlll c TsFITtre
a=b x c, qfrrq c <6qr+ cqffig ;
qefq qtR qn c ebt "il< etfr{\fl<F qr{ c wetF qbtrq a[RR
qfi< r
mF, <ft a * o, qFF b=o Cs-(S €C{ c qR SfCa a:o x c ; qefq
c +<26 I ffi a:s q1-g b:o CE6g 4=o x s ; rtFfs efq c qft{
{stJT qtcq, qqft qQ qfr6r ryql r

cTcnFFFrt a< cwq(et 3 cr@Eitr*{Qfu r

6{qffi
Err
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qBTFffi4g/afl/:<t6Rb

fl&*5 onqsqqqfrq I
qr] F-{- frra 8:2 x 4 q|$ 4 <c\5 AfuT 8 + 2:4 |

,qr<5q'G{ 3:Zx lr<a-{ 3 + 2= ! r

3 +0 q-<6 sKq qft €n ciFl-c{ {Dl c {({ll {letls {tN

3 : o x c l

€GFETC< CDI{t(Dl{-

5x0:0, 6x0=0, 1000x0=01 flRi6iF I weOl+<a'

c{6r 0 + 0 Efra ft fi cr@F {tR<s; offuo 0r< q<q Effia r

nqfr s s<, qtfi {fi qslc6t<kqR1a gr<<qd{Ft h<+Rfrmrcis
csfsrlq?nefrulRnett

a vR qrqks qsc<5 ft | trFls <l Rg.Fs qft qqwm{ fr
qs ftrtcH ercsMl{qf[< | dc(wtcrK csffiqrs<Ha
enra FfuIf"rr ffi connr co w{<tt< a-qfra +qe r
q${F qfr rrfr qtF qlfi qiwr{F qr6fr 1mR en
oR?'| al|6$'t tq|q<6ics-qFl{fi ffiqiwRqrs| q$q1ft

{€K {R{ fr WTFF 6{R{qlTrq s6<, pcs qfi er€ erfs
qig| lR qfl 56qt 1 5*t rief6ts ctrcl rrFFil flll Dtffi

uRrq q-fl €r ?qgq r cffitt trqcq q$q fr qh R qws sT{ls

*qaaBq1fi$o calGIR rfttqEwdfNs mftq mtqn

afu+lqefiq * .Pm <Rsro{rqfi<rfiqFFnnqW

qi".nF gfu+qr<t< qtns qFn or:rr<n ffio ufr ?et qrcq t

<Fr ;ttn wnn ffi ft oqt ffi qRffit I

r w{, til q$I'l-s E t rycfl<rl qfr-Tt fi'R{F{<acfi I

s -q{q{ t<[s, cgtl[rqFF<qqmKfudqftiP

e <R{€TtqK r

".rs. )89 e,ilrfrryn*jr'@

{[rFq
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qFtrfl
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qFTCg
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;tst

Er{
{fFl

fi

@{qr&p-f-sGmF.l&

s cg1<fffi{ffiftqpqffslz
s 24qfrtRF I

s rtBr+ sKl<|q$ftescetK{q| 6{qqq<{N 17.00qql1fr

sh N'Flrrttca q-qffi atqt wl fr lfr qR fq ffit z

B q<qE<frsTq|lR<Rmt

: vcfisgfi I z< "r{t 1 2 a1q<fffRfrR stl,qql qtrrl ?

s q{s<t '

s {<rt csl{Kqtrcs vF efi{ ff'+ <nirqE!<Ft eFfi sqrdil |
,ttu sfi <IcFr< ?et Ftqs qq qfi 6{FrK tfdtl, 6srs csFilq

@cr {tN R'fl{ Tqf cn-lSr< sfi 9F otst mrflq qq{ iB

slqRr'
: EF5+10:15qqqn rqF'6S mK€[-{ l5-12=3$it Cn{<K t

c qafrq coFtF{ €cT qDt 6q|tt qfu-Tt cq-<Id{ cq 5 qFF lF

5qx afi6q 3 (Rtfi ) q{ rR eU qEfu qfrF-qt qs6{ q{{ e

3 q{EFl

r <Frffifl qfr qR c{cdltl $tst 6{ltt €t sffito :iQ q<l

.s6{rr<FIRrfll

5+,110 = 3 | 69.[9 NFftafl-KI 1& "mfAr t

1& "iln er< r Frcqqi{irnn vls< qtq \ilfi fi'ffi €fr${ |

: qqfrtfi NFIF scffi f$ fr< r frm c{Ft sR elFn q<

eR 12, rz?ofiffi"t|R<rqfr{K l<FFtcl l2 "fFrqhqq&<
qfl-q rKRfr ,qrqrg qTr r qff ffiFrfi s?Rqts r

qfrr+ oKf,
9 +, r8 :5  {k  I

1 - 5

, c9'6{v[G[ 1l +1210 +rr4: I

c{q[fr
q{

\ryFtrff
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welryrryufrflry9dv

frs cg(ffir< 24 qff$ qfrcsl

vqsR<t m rz<qfutsfls
0, l ,  2, 3, 4, 5, 6, 7, g,g, l0qFF I I
qRq$nr@rqqrs rqafqtfl|g 12 : orcsrlqnzqqftt
@ z+ - o r efurfr ea€<qR(qr cDtil r
(er< em "tqt ebt frrq <c-,rm qfi W cng|tEl) |
qtfi zqfrflEq r
Epnqqmsqfr ctpnqfroteqd
affrq?mtEffir+rfrcrn
{qrr qs rrfu{'6{trf llrftKr 7' <l
ffi'addition modulo Z'lR t
cF$t \flfr 5< E ts + wfr-sF1$pq
Et-crtt cstsitsUv|E 5q 'Frt 4 sr

5  + 1 0 2 3 : 4

7 +2418 +rul3: 14

atq <frrfic< 2 6r$F ; qefi'q 5 +,4 = z I
+ 0 I 2 3 4 5  1 6
0 0 I 2 3 4 5 6
I I 2 3 4 5 6 0
2 2 3 4 5 6 0 I

J 4 5 6 0 1 2
4 4 5 6 0 I 2 J

5 5 6 0 I 2 3 4

, 6 6 0 I 2 3 4 5
s'rfuot- I
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31fi qiqrrd6t .scsq6 c{1fl sR e? etfust<f, <dRcq; ER

t**t t * s-<l c{ eR g|Fw{6{ 0, l' 2' 3' 4' 5' 6' 7 qQ

qi$rmtt< frs-{N +? md sfrFst6l m'SRq r Fmdt fi'un

gs {fu | q(sq-6< c,tl{fiFrs +5, +r cE E?F{ v.tfrq a6q-61 '

c q6€rs c+trq<ffim nfrt

3 {qn ; +r<sKccl F eFrt +?qqt+ +r<sf{col F eKI 7tE Ekl I

,*-ffi u'mrm qfr .+t 1q{ <+Rwc+ oa{<m) |

s q(sri-6{ \rtfr ffi qsltr<Ic{6i{ 15t< ufuTls cqtil< 4rr{l I

GC{qqFl-C< 4qrs s< 15"t6r {df,qlfr 5<KErREtffis

o,AvTqqa|casF|wcq o cq-{ilq;qafiq4' t<q'ff-e'rq o r,R

sq{6|s x,qNfrFI4x,5=6{?l

ffiqfr4Wfirr'l{s

ffi fiK{6lqGF | 4x 5< 'rd 7 c$tr< "nR<tqft etrfcfr

gn etfrqh r eqq'F $Rr{ stGrcR4 fr q? m|s t+ {fot'

Rffiqte t
(qkl-R6fft{F ?s rF \r1a qrr< ser< stfro{d GIfa

d{{6<)
'  cq{tr4f6F qrs46{ {0,  1,2,  3,4,5,6 '7 '8 '  9 '  10}<

crtltc<F{ h t,, otfroFrq qqR fre {fr aRqr6{ 7

x - n  0  r  I  |  2 3 4 5 t 6

0 0 0 0 0 0 0 0

I 0 2 J 4 ) 6

2 0 2 4 6 1 J 5

J 0 a 6 2 5 I 4

0 4 5 2 6 3

0 5 J 6 4 2

0 6 ) 4 3 2
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ffi

f{

ftpq

qqtq '.qwfrqroqp

3 {fiqqK I

s Nrsq<l-cs<qRtqqtR<l '

: qF, €8 EftflcsK wlFF qrqr6< slfrpt <6{krK qc< 6{Ttfr

oRd,o.nq otcE 6a qffi ft-<t KFI'I s?.lFI oFtc6ls Etc6l ?

c qfrTt qtfr w+-q cqqfrm {sR{, E fcs qe Aftilrqt<<
qfrq6 qtfi e"ra qffi wfifiq qfiis qflw etcal qRCs

ql r+e||Ff qc{ {<t6K I

ffi :1q1aqt q$nr<R qRqR@ | qsfilmrr< wFrtp frSF
q{Tf6{ r mn sfr qtfi {q< ci"[l qFE3EK (qqqG R) Es,

cgrg !

(i) fi-cq|rdlEdl{slc$m a,bn mEre?a+b 6stqh<rq{q$tl
qk r qR crqs 6sfd q-{ m Rc{ q:ffi qlqnq + qifrF-qs

qq<fo r cRqn Rm \ryilFt cl{Ftq - q|+ 
" 

qqfrF-sls qi<Rs

q? tw{c$tqlsqrqfr 64t<l nq<qBFtR"q<q + sfr-Tfcsl

cKfuEk I

mrcil eil ciqG sm sfi cotr+ qn qifr{t c{c{ os rKfu,
ce6s o qtfu-qlql-cer[5F s qi<Rs, { sqE o cKRs (S is

closed under o) I

r w<I, {{f qh s:{-1,0,1}
w+qqmt+: (srgR
q(fisqkr{ ?

s Q s r c f f i E H s <
cfi6t{ cwqcs? a+b
RtrFFqfi 5s exftq qfi< r q? Eeilfil T$ ciqfu{ c+-w fr
fr<n< qr< stFr$t qfi <-{RDF etFtt I wru vfw ciqk cws

d q<qfurFm nl'ur-R en catFtl {t<t I

eRstfr-st"frl {-1,0,1 1 xefrFnorer+Ft ffi-+c< ailtFFq'cq"I{RRrqffi 
-r qFF -lntlEIFI s-{l cs stfrsRqs s<

) @ o ;*-:"ro. ,+fi1*drs&rr*dl l$#Jlttr.H 'l#tFJ=\

{{l

+ - l 0 I

- l ,, - l 0

0 - l 0 I

I 0 I 2
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afur z
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ffi

@sqFrypos frnta.,tio

d,q< {tR<s frRl|q Rm,ft cfrq qrcEr mcq -2,2; q{q

csl6{Frt qra tDt ffiq qffqrn cqtflT-{fi s'o- aR r qfrLe

tfls + qfc"|[s s qsfo qq{ l,arsqr{ fr's{, 9R cot<t truRo
qiqK cRfr N[-{ Rmfl C) qtc"tFF q<<Rs qkn t

a€RF;iFFtot 3-5: -Zcq?|]I6l Ns+R t

c<qrefr-fl mrftqDR csR t
s:{0, l, 2, 3, 4,S, O1 Ai<FFt +, qFF x rXftm qmFms
qrRsqkr{t

q?Er< rsmqstFro|Knrmmfuv c+rcilfrcq'ft ffiqrR t
ErWFt 6frd a,b€ S< c€cs?a*rbvFFax ?bs SsqtRl

<Fst r qfrmt cnqffi rotat r .fr s qrqGfin "r$ frrsr{t frffii
ffi-q tw{t I qrs q\s 416{) a, b, c qtdQ +5 qtcef6$

a+, (b +, c) = (a+rb) +7c q?c{ ?

qFS+\ cnqtfuen r+RuREtFt< r

frrFafi{t?
et qF r EFn q'Ft qqstq {fr60 f+,c € s;

fifurs a+70+7c)€ s I

ffiq'c< drqtvq{Fffis ssq(q I

c Rru ctitFfmT{glr c{{rflaFrwn t

r s,q-{EF I rnKEi-q?.{rp tEhlestGtotuRq{wrcskottRr,
crr6{, . 3+?(4 +?l) : 3 + z5 = I

qfcfi (3 +r4'1+.,1= 0 *rl = I t.frFts a, b' c'qEffi

ftFFrc$fr S< "|Tle@EmeIrFIrrF{q? |

e Vfr fftcae?o{ r oRqcqRrcrtnrfilffil a, b, c€ s{ cwdde

6  x r ( b  x r c ) :  ( a  x r b ) x r c Q \ t  t  '

oRur< {rR-{ | cslrll qQF s< eqrc ebt qGnqn dR {frtr
qfr-hffi (associative law) 6<Im I

{{



qqtq mwfrqtFdttis

fiTR s q<,qrq<t <fci.rn m-cric-qrfiwtcst4RqtRet r
S{ s qr,frEfiF{sfrn crcry+r, xrelfrqsfiGqqR&<rc

safc<Fr Erfr q'tR D'tr4R c<Rs 3g1 qR r €qrq<trqcq n<
6s-qs N.Fil-FTtcs q'FI c{ qt{Kq +, qFF tq"t ofr*t tbt ol
Rfrcm (commutative), qcfq elcals$t a, brt
6 $ c l E a * [ : ! * 4

g F F a x b = b x a

frqEfrcrRc$ffi,q$< RMbem ofrsqeB6n crc
+z qFF x , xft-rt qbft qt dTtfi<ril ?

f i lR  a  : I I f i <qT< tc { t r t  S t r4=2 :4+ r5 ,  3x16 :4 :gx ,3 l

cwmnqFRm<uR"rtR r
{< e q&fl qrrfr fril?F etfr-sn eFn csFrfcafrs fuq Rft

(distributivelaw) Vefe, ax 7(b+7c): (ax rb +r(ax rc)qtr64
{-{l "ftFt sR eil<l H x, riffi|.m +p s"nv Rv-<.t ffi
qtr{ |

clqffi a erqfrr{ry{EqR<qqTr{|+ffi wcqr
w s \rcEq[qlqffiqrqirrKqRGs+ affira'IEnsq<s

fu<q ffiq|qf6{, crrq
2+13 x 5) : l7,ftU 1Z+f; " (2+S; = 35
dGrs
2+(3,x 5) + (2+3)x (2+5) I

ffirr{ ttTffi c<tFrrl 6{Frrt q$il s,FK s qRF{ 
"Fil sR

,ftstafi 6l<rt RwFFTt cEFEIF

a+r(b x rc) * (a+rb) x r(a +rc;

ftpq s Erq<,wfrurqrft
31r(2x 14):3r-rl = 4

ft 'g (r +r2)x r(3 +.,41: 5xr0:0



@<qFryf-+s6iltr@

qFro +, dffiTr< x -< soFlu Rro<q ffi atxrfi t

{< a <Fnt I qfrfl fi.qilqqfu &ws qfu a{ qURe'F ffiq<
sail "ttGn I a{r{ q]glRs q$lFr q(qG Ncfi cqKf, qf+ eDl

Eftn mn x (e[<'t) mt<t r mft{t c{ Ns era en ffiq I
qfcqqf6sffi frq xe?fr x x I = x qlR I

6q644x l:4, l00x 1= 100 rqe(ql.Ke? t CfimdofrSt

{fFA eFq< sfr-Tlg N< etrorofit ffiqrc q(s qIc?t I

dqr<q+ec$ltt F Gg<secaebtcfie oqfcqrfca- a

frroRnteil cfi-q x< mErc? x + o = x{k I

qefis + efr"fls 0g qFEr<r< cl|qcsq(s <ic{ r qca cfrq

RE qqFrbts w+ fiQa eD qR r erq ffiec-{<rs'sffi (un itv)

dq 6<RE tffinq m-

N qiqfu "Fq aifr$ qtc"ics t ess 6iT{ t

zqiqFs c${qfr-Tlqlc'rcro qtrs cfiE I

cqqrfr s qF, 6{ttt (+) qftarcs Ns q?F-s ffitft t

W{ e m,VRcEI<tt

ffi t qF, + ql-calcsF Ns rs'|trll e<FT 6fid aR r qtuatcs ffi

TtstRs qr[r{ qqs 0 clld afirqrq q(s eltfr{; firu odt
qelRo qi'u'F qqqG }K Gs{s 4R t

W{ g <G{IEE< reFst N[lfFTtGF cuFtf,

+,lifuflv s qqqfu&< qo<i frq ft r qT

x r rifrFn|o s qiqfuc<R es$ 6frq ft t

q(fu s q<, etfrs-t< Eqr g.€qR{f Eql "ttftcg cq-$Egq e s<

frrdrnt qiIF E ls 0 6qtq sRrE qsftFl q6s? atf6s I qrstrGt

stfrst-2< eFNe 'il{ 5q frrsfnl q$llFl E IE I 'Fq sRrq
qsu'ftbt ers? afirs r dBco +,, (cqfl fl"t|rc D qrcel.c+Qils

esqs mE 0q<F x 
" 
("F.t z)cfc"rcsE$s es-s ffiE I Qk I
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qqn ffi,tvfrnrcqq9

wBp< 1.qe{Rffi ,a6 ffiaq s"r€Gfr oR ebtcrcfu i
qfi m-cKF< eRE e.K oefi qtcEto-{t $R{ r
CslTtFIlCsqrU'FqRt@{ (reciprocal)$'FF C{l-Frqa| | Csn '

t<Gf{ 6sEr\o 2< Eft-+-l j, -ru *, 3u
{wtfr retr$< flSq<qGe.n c<ldil?rsnqftqrrnr

ftpq s qfr{ w< | t{"t aftils fuot({t qW Ersr fi$'t a< afrq'{

<< j;Er^r<om"r .' i= t

S{ c et t q-64 ft, EFF FFttrqtcs qffiqrs C<t{qn qil qR r
o[<.F cm-qEEGsn'Irdqfrtt| t qfcflfrqh"g"r<c<w6t r
4T* n qrc&s crt Fr 6sqs etcgt-s qstrt *u U6qu Rk _
x St{1, x + (-x) : 0 ; qqfq Rg CqItFt ,qSS I

ft.ar+ qftRI qcnrn wfi eh qi?tlt x< EGExFro rFadrtn
qr< Rqfts (inverse) ffi $:r I x{ frqfiv+ qq[cr x-l

Eftsc< 1rq<| qr I Rtrr s"Ftv 2-'= }(t x-,: -x I

frtur

efut 60lTffifrs etfr'fi 1< eKl +7 qfc'|cs {csTF qi{ttK
R"Rs ffilqt6 csrct r

a RR, qQ as r s'rfrfl ls +? q[[el(rF qss qh 0 I ffi6E 6-r :6
SKq 0 + r0 - 0; I -r = 6 iFFtcl I *16 = O f ffinm Z-r - 5, 3-r -4,
4 - t : 3 , 5 - t : 2  g f i p  6 - r  =  1

s eFft6qKsq te-T|s,{DtoettT{sRw6{ c{ l<Rfrs6eh
6< Rrftre"| t ql r qafq a-r=b R?fl b-r:a er r eB$ srfr$t
2< eKtR,RSrEK qq-F 6skrt I

s W<, R oU sR uls I x, qfc"rcrFqfrol 2s q$s cfi-q qh
I tEgts t<ft"ffuqafiR l-r=l i2-t =! ;q;ffi 4-r= 2 ; 3-r:5.
frcrq g x,5 = l; wcfr 5-r = 3 t?$s frE W< 6< Rqffs o
m,<q<q6x,6:  I  I
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s getsefi;frgVfr mR"lfuFl<tqfrql mt
s RK; F*|Tfu I ild; rtGco rtqqsstcsl x,,oRrq I c"ff{l

4ITIK I ffiCTI 6<Itfqs MR"RSAR I

e Vfr <G-rr Es{r$ frq r afrrs qtfi l&1qt cq ebt q(qfts,

ffi6{ ss Ecs-r ffiq(< R"tfu ffiq ilqnfr-{€ 416q I vFIFt
eQ s = {0,1,2,3,4,5,0} qR&ttK 

" rry..ft*Kqfirc m
{RqqFtrcan ffiqr<R4fu ffieqmr contcqm{e

$t vt+v< otl fr641 1 +u qfir x . < vfrrv lttr sfi+ot elw
oR v6qq **4ftfi sR dq1 F s'K< qFRFR tds
qRffitg qfu-q-cq|-c< nrc+n qR r

g srEqF,\flfr+Rqtfu r

c qt{, s"f{< qFEc<|{ q{qfr effiq qrw q<qG< s"Fl-trs
qfrqw sR qRcqt, {frs R-qls q{Kq 6qlrt Rcstx< <tRr<s
frqltd qffi qqfril< $efis q"ifi qrr$ oh t ftu EF,
q$BK qRr$s q6a qiqG qrcq c{ft frcqms 63sram q€Fil<
qftrc qQ {fr{Kqfrl z

B coFrFr E|ffi €qs rl-,.K r erEvco aiftm qd corc{ c(qfu<
frrsnar1tt ffi-drs Efl q(ttml eU €"m frc{ frq $rc oa
qitR c"fi$ ffir$ cq"FRfrcr rESoqtfr c<mca|ftrcnn
{C.ft-{K €qR frrR {<rcq q(w,t fie e! "ft[<t| | c{C{ {<rl
A={a,b,c} eil qiq&, q(?llFt;l-{s€ cltc< | A< s4<r 0 '4Dt
qrft-$ fts eE qiffitm R< frrotnt ltt 6n-ffi fi 6{rss
ffifr'fi<q'r<qrqq'GtE f E fF;
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qFIrfl
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Ef{
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