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“I don’t love studying. | hate studving. | like learning. Learning is beautiful.”

“An investment in knowledge pays the best interest.”
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Mathematical Science

for CSIR NET
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ALL MATERIAL AVAILABLE
HERE

Hand Written Class Notes
JAM, GATE, NET for CSIR
MATHS, CHY, PHY, LIFE SCI .
NET for UGC

ENG , ECO, HIS, GEO, PSCY , COM
ENV,.... Etc.

GATE , IES , PSUs for ENGG.
ME, EC, EE, CS, CE .
IAS , JEE , NEET(PMT).
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Set |1 CollecHon of well- defined dusHnctr objects is

called Set .

Cortéﬁi’an‘: Pmd;uc\:lijw Let A: B ¥ ROO sets.

AXB = F(oub): Q€A , beB]

s caled corlesion product of A g B.

et eg. Lok A= $h2:33 , B= Fu2j
= AXxB =§ (L. Cna), (21),02:2). (3:1),(3.2)]

Note ¢ If JAl=m . 1B8l=n then JAXBl=m-n.

| Rejation|:- A welodon From A O B is o 8ubset of
AX B Infact, €very subsey of AXB is a

| Telabion fyom A to B. S

= MNo. of wlahiong fyom A ©® B = WNo. of

subsets of AXB = o A 8l _

. Note: A welodon fyom A to R Tg a sukset of A XA

= No. 0Ff Telahong on A = No. of subsels 6f AXAH
1AXA N ' '

e F S : Q-

Type of Relabion -

7

. (1) |Tdentity  Retabion} let T €A, such thak $f a¢h
- . then (a:0) € T (only).
" ibe. TE Q€A = oRo ony. oo/ o o T Bl
\J

(QLEQ:«;: et A =§|.a,3§

e = AxA = §1),00a), (h3), (20), (22),(23), (3.0), (3,2),(3,3)
o Then -

X 8=, ()] Ss Tdentity welation ¢
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i) 8= §00.02:2).(3:3) € is  identity eelation ¢ | o
4 8= 30010,¢22),(313), (hB)F 43 identity welation 3
X "V) S = ¢ .,s °'dm.t:.ta %e‘dillon

Nofe ! 1¢ A =4 = AXA = & x &

g s-dcdxd

then s is an idenbity rvelalion.

[2] [Reflexive RelaMon |-

let S ¢ AXA s.t. if oen

then (a:a) €5 .

ire. 5§ O €A then OofRa then 5
yeloxon .

s called aefilexive

Ques— Let A = 31,2 33

=2 AXA =500, (L), - (33)8 Thep - .
w1 g=§0), (22)] i weFlexive
A8 =), (), (335
DD 8= (1, (02),(3:3) €13)]
V) S=4.

15 yelblexiye

s vefleXive

s weFiexive

Notkes- IF S s a veflexive ~yelolon on a set A §
T TS alc\QnHtj We\wOT‘) t_hen T 5. T
J

) Trveflexive welalon |-

Let S c AXA s.+ % a€A
then (4&,a)¥ s

1e. if 0 €A then aRa then S

is  called
Iwseflexive aelabion.
Ques: Lek A = Tu 2 3] -
F A xa = (). (D). (3.3} then

x P 8 =3¢ (DT s \yyeflexiue. welation




LPage No. = ]

__Monut Kurnmay (Date: 1 /|

i) 6=5Ch2), (21} '

s iapeflexiue  yelation
AT) &= (L), (1L3), (2.3)3

Gs  {awefiexiue  weladon
* W) S = ), (h3)3

is (gse Flexive Telation .
“V) 9 35 loweflexive _aeiokian
Note - If s s Iwveflexive yeloHon then- SNI = ¢

41 5\meet,'r7c ReloHon|- Let 8¢ AXA s.t

' Ccab) €5

then (b,3) es .

i-e. 7% aRb Lhen bRa

then S5 is called summetric  velakion.
\J

Ques- Let A = $nn3yd

= AXA = O G2 ), (), - (33) Tren -

i) 6 =3 BX; 18 gt’\mmeﬁc\u wem&‘im

D) 5 = SO, (22) (3135

fs_syromerric YeloHm

<) 5= 1 (), (] s symmetnc  ¥eladion

X W) 5= §C13)3 ta sdmmetﬁc veladtion

VY) 5=4¢ is sdmmei‘f"\c yelatrion

51 | As mmetsic Re_Jc\anl— Let 8¢ AxA Ff Cab) eg

= (b,0) {8 then g Is

callded Gsymmetric welabon .

iF a=b » (a,0) §s.

Ques - Lex A = (1:12/3]

e tog
i = AXA= 00, (L) (33§ Then which of the Fonom‘%ﬂ
s NAERD) 5 = {(\")3 1 Qt\() 5:?(“:5-)/([:9-)/(9\'3)3 .

Lo W) g = {(23)} V) 8=

X “\) 8 = €(l19-),('2_rl)}
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ANt

- symmetric  Reialon

S - Let

8¢ AXA Sucth thay

(61

if

(o b)Y, (b,0) _es = o=b

Bhen 8 is called anti- symmetnc velaMon.

bR a %_C\:b

ire. TF aR b &
i\ az=bh = ca,0des.
Ques : Let H‘-:i\.o..%z |
= AXA=701), (1) (335 gy - i
D 5=100),0202) ] ie onieymmerric  reldbion
D 8= {01,0200),(303), 03] 35 anilaymmeldic Telatin
J o
) S =R, (i) fs antisgmmeryic  welatle |
“I s5=¢ [ Gn{‘\fg%mm@hr“\c >t laklon
VY 86=F0DCa, 0,32 (1) (0 )] 50 gniteummetyic volad
_ . -
L33 |[Tvansitive Relation|:- Let 5S¢ AxXxA suth bhok - Z
] it cab) £ (hic)y es = (a:C) €5.
ve. 1F aRb & bR c = aRc
Hhen S 15 coMed trvansitive relolion. o
Ques: Let A =%h233 o
= AXA = Sl(m),u.fz), ...... (3,‘3)3 Then -
=i 5=3019), (2) (WD s pangitiue aelation
i s = £001), (02), (3] g ypanaitfue velagion
i, S =% () 15 tyangitive welation
Vv, o= ¢ s Yrangitiue  ae\ddien ]
Equivalence Relalion):- et S ¢ AXA sudh that -
S 1s - i> Reflexive > Sammerric & 5
3 3
WY Tronsipve
then S 's called equivalence  aelakion.
\ o
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=

Ques ¢~ Lek A =S 2%)

= AxA = ), 0L2), L (?)!33’} Then -
%) 8 = {01, (o), (3 s _equivalence welation
x ) s= g )] s equivalence melodlom
' W) S = q) 1a \omm\miqnce xel atpYy

V) 5= 100 (20),(32), 008), 13% 5 eaul. melation
1 3

Ques- Lek A = colleckon of al 5tm’\gh¥ Line -io plane.
define a Yelokon R on A. such Bhot-
' F Li.Lo € A then L R L, 1§f%f Li W Lo .

Then R is on equi. velodon on A7

Ques ¢~ Lek A = colledwon of al s&rcdght \ine in plane.
defgine o wlalon R on A s.t. ¢ G, la €A
Hhen LR Lo 1% L L La.
Then R is not an equ. yelapion on A7

Ques:- peRine o welakion R on A ( colledd of all hyman bein

s't. a.b €A - aRb HF a ig brother L
Then- R & Dot an equivalente wxelokion. ?

Quess- A = colleck of g mens.
deRine o 7w\o¥on R_on A sk a,b €A,
aR b iff a i3 brother b
Then- R s an eg\u.‘wu&ence Felabien, P

) Cbuﬁg‘m{% 0f Relobon =
Let A =191 Qa-....On}
=% AXA = §(Q1,0:), (Q:@y), .. (Qn:An)
11 Tdenkity welokion - i aep = Caa)es only.
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Now s (01.8) — 1 Cchoice) - (Q1:85) -1 CChoice) £
| (Qa,Q,) — 1 : a
(On.Gn) — 1 (hoice) (ay, a4) - 1] N
= No. of Jdenhity welaMons = V- 1-\..o-- — =
> N tites.
(47 Reflexive - S £ AXA, if ae A =5 (a.a)es (RFIave)
(0,,a,) — 1 Cchoice) ©(01,04) -2 (Choices) -
(Q2,02) - 1 CChoice) (02, Q1) -2 (choices)
(AGn,ap) - 1 Cthai ) (ai,q5) -2 § ix]
= No. of vweflexive welapons= (1-1 1. 1) (22.2..-2)
N-Hmes nEn Hmes
n=n
= 2

[31 Iaweflexive - 5¢ AxA, if a€p = (a,0)K 5. (Treflxiv)

(a1, a)) -1 (choice) (Q1:Q2) - 2. (Choiceg)
(Qg,a3) -1 (choice) (Q2,a4) -2 (Choiceg)
(An.Qn) -1 cChoice) (9ia)) =2 it ixj 7
= No.of Ixrrveflexive vyelakions = (i1-----1) (2:2..---2) ==
NEN times '
2—

[4] Symmetnic - iF (a)b) €5 = (b,a) €5 (Symmehl0)

¥ a=b | (a0) €s.
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Sels - The. Collection of Loell - Jylﬂ&?’ Cjbje“cj—s; i<
: called net. collection shoule) be of clustipet

T Ubjecjl‘,
| Thot /3 s e Ccan r?cﬂiy colle ctiionr Cﬁt el psaach 3%',/663
'oj e,LL’J)?@?Z? oI 0!37é¢7§ LIh LA oaﬁéfg Aome . sule
Lt /js /ﬁvczs'.,cé\b; WL Sl Lt e therr o (bcubébud;m obyecls

A\

‘L;elv—n?/s 1o the collection o noX -
' ‘15..}. ! Lg = %\ Coilechon ) oj' ’QLE/»&/)?Z r/ﬁ)cum Z L3huch oa,a_cz;
- 3 2D 4 A2 ~ox ~) =0 } 3
e | _ C 3 3, T o
~ NS _%167/ ot ox> 4 m zz):o%
i ) ) ~
an we /)’M’t o= L,L 9-_“2/‘ 277 2%?77‘—%2722 )
we el O ;. bt ot of  these onrly £ and
—| belon #0 ® . L and ~L are only Fov
obrect  which Ocd":clrjy the g/c‘ven stle
The i/o‘ven rude s that . Showlel  be frvn z
Qn/;/ ﬁaflsf/"ef A2AB AT _og = O

fenee S s mething  omnly Sz {4, L]

e- - * ) — 'ﬁX 6,//? ‘b.' t i x e '
¢ T $ # x| .
As we = Know o every elenent ez everty saal ruwmber . ""
s alwo equal o tcelft o+ So Rherne £ 1O ! l‘»«
T IS emply L H




E—quo.u":-j 35- Se8 - Tlo

Aete oo Aalel o bé

, . &‘LULQJ when M C,oan/\g'tg QjL
exactly the same elemer® .

. Ij C end T oo Two, Az AE
eccch menber of S

s adso memben
of T- Then S js Aubgel of T and d,w{,z‘lolcus

- SCT .
e el > xeT
. ,thl:’

I‘jé XEA > WER aﬂd H:j}umc’/ LS

yen but Y ¢ A , thea A /S called

propern  Cubset  of B Lwitter as [AC B

_-D.‘_d_t?ﬁ: tveny/ Cot j< Suhset of 41:,6&13(- -
L\_(o'fa - l:m/py Sett /& @ Subcet of evey Ae:b
Nols ’ Emkf:'y Ael ’$ W?uer

Ruasel Ka)zacwx ‘- Thexe Jjo no At of all el

Le;t A»: § % is o aet ,' X ¢ X }

Let if posible A e a et ;
= A EA b,u:t if any eloment Ae,Lor)[?d J—o

A Aoy X p@tp\s’%{a‘ X’éX} Ao +herze . ’/f Ae,q
7 A ¢A [covoirao&,a%ﬂonj |

|

ConiﬁlOoLbcﬁOn COmmlizj b? —/-ab.bé,u wm% aAAum/)JIM

jLen L o9 777@)’Le /S o o 0\7[ ﬂejj ' |

Pcutadox meanxi AdA Conlﬁaoébdbfy /)-/—cdlmeﬁ"z‘j




' [(NErnz7 rsg _cnbungel 2.
\ o

Candinality of a Set i~

| , The. number @f el,emez)l?”
wn any wset A s called Cano&ﬂalbéﬂ A 9+ s
clenoted by Canel (A) on [aA] ..

«g S=f{e . l,0,a,ul

Cord ¢$) = IS = &

fowen, &t :-

The ’/Ae/t of all  swkcels 0f

d’e:t;g
. fS DCL\LCI 4o be a PO’L\JQJ'L Ae/t lelc/ﬁ'f
12 olenotee Ay P | @ .
es S=trd,nl, ween
PU) b, s, (1 | '
| { > y 1P} ,?CL%,‘?:Lg,%P,ig){P,A?}SLq,,n'}}
W [PL] = cancl p(s) = & = 93
NG Y Tf  Cet @ contaiss w  elements  ther
| ‘ LES power  pet 7)) Cortain 37 elemesils

(e CMCA’HML@E’ of  powen _set

is &r - (|peo)=2")
Proof Concl(P(S)) = Number of geft with no elemenk
Mumbers of Swbsele wzth 4 elamerls
| +
Newm berz of aubsels wzth 2 e,[e/n@vli
R ]
: ,
Numbere UJL g,/,_[)_(eﬂ LaZhh N &Qﬂﬁ@f
Bl Do b bt
= b+ Mo, o+ Me, + -~~~ -+t
' L= Qa0
[/p(})/ = 2'7’

f\&/\fir 18?]’ CHAUHAN




Cantesian gw,cluc)é of L :- Fon any :@Ho Aely
A cund 5 lesion
PJ'LOCLLLC)t of A and Z i olma&c//q % ixgmiid

0[’%/4/) e_q’ CLA -

AXTS = %co b); aeA , benB]

Fol thvee nelc 2, 5 cand <

AXDBXC = §Ca,b,c), aen, Lben].

In Cxenefzuj ~ cec
7"7 Al = AXAX ALY - . x ap= {ca.ci S-2an)) aleA]
1= ¥ L=t don

A, v/\,e)za (Y ,G,-~-—,cn) cCalled an osrclorzea] n— il-}:,bLL

Resudis oo (L) It JAl=m 2+ )BI=7n  then
IPXA] = | AXB] = mx»n = m.n '

(@ AXB &S BxA iff p-p
@ I ANBI= M they [(axBI N (Brad | = mE

(W) AcB 3 AXC C Bxc N R
(5)° AX (BUC) = (AxB)U (Axc) | ’
(&) A.x (B/’)C) ‘: (/97(/3)//7 (AXC) | (s?
G,) (AxBIN ccxp) = (ANC) x (B BND) 3
= M»-BIXC 3

o Axe — BXxe =
< (D aA C Roand CC D then Axce C BXD -
.

Union andl In‘&},&e—cébn of Seti

',QUE,.—.—_{?(; X eAa o 168;'
ren and X EBJ

ANB = 2 T >




LNz 7 rAT ehavner] 3

ﬁwe*-”}é“f_;, , Sfor ary sels A, 8 ard C.
1) AcC AU ‘ ' 1
(1) /% W

(2) B < AU B

G AUA = B ( Telempolint lao)

() AU CBRUC) = Qc; UBHUC ¢ PR C o)
s> N B A | |

(&) ANB <& 7B

¢+ yaNy ¢ = ¢ @
8) ANA = A ( Inlinsectron /s lfc&zm/oc\iinf)
(cv‘ AN CBNC) =  (PANABINC  ( Assocalinve)

QSuJomi St P Too ~dle 9 and B ane poudl

| 2o  be aLLs'j'm“n+ ’ they Harve

~ o gjynenf /D COmMMOr , m | Y - ;
y means  therwe nlingesliin

[H MC)’ B ovte d/«fjomz‘ /7 /}08 gb‘]

Nlo*ﬁi. Every olistoint  aelr ang olistinet  sefn,not
, CDT\VW . ’

P TR TR DR
k&e_ \g CL/\C?’ 7# oz-é c‘il./\f ’é‘? "N CZ‘ M ﬂOZ_ dfgfg /',77L
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