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Syllabus

Name of the subject MARKS

Practical

Cont. | Final

acsess | exam.

5942 | DISCRETE MATHEMATICS 25 25

AIMS

«+ To develop knowledge of mathematical logic applied in digital computers.
+ To assist to acquire knowledge of mathematics in developing algerithms.
o To provide knowledge of mathematics in solving problems by computers.

SHORT DESCRIPTION

Basics of discrete mathematics; Vector & matrices: Counting; Probability theory; Graphs and
Binary trees.

‘.r/--‘.v‘.—-‘_v‘-n._f_-._-'

DETAIL DESCRIPTION

BASICS OF DISCRETE MATHEMATICS & RELATIONS

X
1. Understand the basics of discrete mathematlcs.

1.1 Describe the importance of discrete mathematics in digital computer system.
12 Describe the ideas of logic sets and functions in discrete mathematics.
1.3 Define ONE-ONE and ONTOQ functions.

1.4 Describe the algorithm & functions of real life problemn.
15 Describe the complexities of algorithm.

2.1 Define relations,

22 Mention the properties of relation.

2.3 Describe the kinds of relations.

2.4 Define inverse relation.

25 Mention the representations of relations on finite sets.
26 Describe the compesition of relations.

{
)
(
|
{
b
{2. Understand the fundamentals of relations.
L,
{
|
{
X
{
¥

27 Describe the composition of relation and matrices.
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VECTORS & MATRICES

3, Understand the concept of vectors and matrices.
3.1 Define vectors and matrices.
3.2 Define Echelon matrix .
3.3 Daescribe the Gaussian slimination in matrix form.
3.4 Describe the algorithm of matrix arithmetic.
3.5 Matrix solution of a system of Linear Equation .

COUNTING

l 14. Understand the concept of counting.
4.1 Define counting.
4.2 Describe the binomial coefficients and Pascal’s triangle.
4.3 Describe Pigeonhole principle.
4.4 Describe the counting problems and tree diagram.

Understand the probability theory.

51 Define simpla space and events,

5.2 Describe the finite probability spaces.

5.3 Describe the theorems on finite probability spaces.
5.4 Define conditional probability.

5.5 Define independent events.

56 Describe the repeated trials.

GRAPHS

Bl 16. understand the features of graphs, directed graphs and machines.
| 8.1 Describe the graphs and muiti graphs.
8.2 Describe the dagree of a vertex.
6.3 State the meaning of connectivity.
6.4 Define finite graphs and trivial graphs.
6.5 Describe sub graph, isomorphic and homomarphic graph,

BINARY TREES

7. Understand the features of binary trees.
7.1 Define binary trees. o .
7.7 Describe the complete and extended binary tress.
7.3 Mention the properties of trees.
7.4 Describe the method of binary search trees.
7.5 Describe the method of traversing binary trees.
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(Discrete Mathematics and Relations) |
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ﬁ‘{ﬁﬂﬁﬁ@ (Propositions) ¥ 4¥9 @3l CarEeTES e 1l e A 9T (True Or False) f&g So 71 |

TRReEd-3.5 | fRrsa e {43 a1 afiswat (Proposition) s w7 |

(2) aTfHeB f6. 1. 221 TTDE G55 R AR 93 A4 |

(b) STTH! T8 FTGR e |

K1+1=2

(dy2+2=1

AT (a) G (c) YT & 7T (True); (T (b) G (d) T feigl (False)

FeaRy 11 Afewt T fam Samat Bl @-

BarERe-3.3 | fFRosa Ierete e o=

(a) AW IS? (b) TSESR AL =G

{(chx+1=2 (dyx+y=z2

TARDS (1) @22 (b) IMT Afswm 7w, w1 ©@i RIS (Statement) T | (¢) G (d) &fSTal T, w7l ST 7L
@ T ey =
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3.2, @i ﬁqﬁ (Compound propositions) 2

W%mﬁqﬁiaﬂﬁﬁ,m@ﬂﬁqﬁmamqamﬁﬁﬁmmmmmmml
g @R aFarad et i R4S (Compound Proposition) ¥4 | «=ft fRfers cifers 2 =7 o are
sl fgfers feerem #t =1 o, m ffErs =
BiEge-y.0 |
(@) “coreT T T @ et aw Aw aft qafb e fefe | e ot Zg A aw ‘e T
Fa” 7fe ey s tew T
() T T0 e e o efis arE wwm I 17 aft 9w @ [ qm%ﬂﬁq&“‘sﬁwqﬁm
a3 “B &fs 7wa rReie e frw A
(©) Torma it fgfs () 9= (o) TomR Cfers R, ST RS TR I rSten @ AW T |

3.3,9 AP wRFAT™ WA= (Basic Logical Operations) 8

fewfl afer mfermm Sita== (T (Conjunction}, faTarem™ (Disjunction) «3R AT {(Negation) f&aD
B3rARS W% TR O (and), 9 (or) G2 7B (not) T il 2w |

3 | (Y8R (Conjunction), p A q §

@ o S fagfe a% (and) W1 IB TR QM@ R (Compound Proposition) AT T wrw I e
O {Conjunction) I B |

HfETOITE, paq _

G| €H, p U5 q T p @R q 93 TG CTE | (URY 'p and g’ T @6 s | @2 7 W= Ty 4R 4R 7
TH p @38 q R F6S TR 9°1 T | R,

"’Jﬁpnﬂﬁ(qu,m‘ﬁpaqwmpaqm"l
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(i) *MfEA FH ew2+ 24 (if) “MRF FITAH @R 2 +2=5
(iii) T IS 9R2 +2=4 (iv) AT BICS W2 +2=5

e 2w el 3w | wm 3 ofe fent (Faise) |
% | Rares (Disjunction), p v q 3 '
@ @™ 9B ﬁ@@ { (or) W% AR TE O AT fi‘i?g?\? {Compound proposition) 3% T oz Ruare

{Disjunction) =T TN |

ARTE TSI p v g. _
%! TW “p or q” W p AR q 9F WY R 1 P v P 7OJ @2 7% fivy =gz o1 fAe=wy Rww | @wms =w9et 7=

TRFR @, P epeiferm At RS 1oy 70e <trem Wi fiwne @rs A | g 73R A1 astiEr e 7re o wrR
ﬁN]TGW"TTHIpvq@ﬁﬁﬁ'{ﬁ(ﬁtﬂ@ﬁ?)ﬁ%@,ﬂﬁp%@@“q%@lW‘fﬁlpvqﬁﬂﬁ
(Proposition) 719] @ | @ Rwa fea Bfam e e wie | e (BRTA 7197 @7 o) T &k BerE S F
RIELAEI 2 - (41 g

s ¢
“7f p @R q fiket 7w, S p v g fien @R wWEEp v g TOT "

TABLE-! The Truth Table for the | TABLE-2 The Truth Table for the TABLE-3 The Truth Table for the
Negation of a Proposition | Conjunction of Two Propositions Disjunction of Two Propositions
P p Pq pAg rg pvyg
T F TT T TT T
F T TF L F TF T
FT F FET T
EFF F FF F
BT 3, AT
- | Ao ol R farasen w4 8
(i) AT 0T S (or) 2 +2=4 (i) WA PITA SR (0r) 2+ 2= 5
(iii) “151fE RS W (or) 2+ 2= 4 (iv) T Feems S (o) 2+ 2=5

T e R et (False) | <rrpt W 2 Rl ey, ey Bv Ryt @S e
9 IW(Neg&tion) -pd 93 mﬁq&p, G ) WW%W (Negation) I €¥ |
AR BTI-

mw‘-mip" p a7 RN T |

- p 9% A5F T p aaﬂﬁvmewﬁéﬁrm

Rree ¢

Wﬁpﬂﬁww,wﬂpﬁwﬂ@amwﬂ-pﬁww mﬂpwmr‘
Bra-3.9 | fesa fRfeeten faasat o9

(i) < e (e 2= fay)

(iti) 1R FF1OR 7w | (SRR T )

(iv)2+2=5 (TAFRE T2 )

(V)2 +2#5 (TR T fie)



fEAHIG TINCAGA TS AT s¢
ST (if) 93 (i) T (i) 93 TSR (Negative) TR (v) 8 (vi) B ofEfS (iv) 97 SASHLBAT (Negation)
TR (i) O (it R i) T Ry @R AR (i) T, (v) G3R (vi) T HIT |

TqFE pkqg,p.qorpq - forptq
P+q ) forpvq
p.por~p forp

siwma*autology)sm@ﬁa%@ammuﬁaacﬂwtmmwmmm
TATATT & % T, B & (i@ (Compound) 25T DR (Tautology) ¥ 1 p 36 Somfe T= o=

ﬂpWﬁﬁ@WEi
B ¢
p ~P P=pv-p
T F T
F T T

m%ﬂﬁ@-@mpv~paawmwmw,mpv~pwﬁ‘ﬁmﬂrm
| mmtﬁrcmtmamion)sm@ﬁﬁ@mwmﬁaammmmmm
ofefs i & ey o o 8 Aifiie Sfers e (Contradiction) &% %1 fa&f& (Proposition) 307 |
aﬁmﬁmﬁmmwmﬁﬁaam@fmwwﬂHWWIuﬁmﬁﬁ(ﬁqﬁ\
TS &% (Truth table) 93 CE SR T ASIE] T T T L2 TS0 Fromfe aax 33 FEyel A= F W EE
&5 =P (Conwradiction) & |

T .
P p pr-pp”-p)
T F F
T T F

AT SATES XF p A p 43 ST Tl 70 CFGH ey, LG p A~ p %o s B |
3.2.8 fRfE7 FerifT® (Algebra of propositions) 8

fagfe frmpa (Bfarra vt s vE1-
Idempaotent laws
(layp vp=p (lb)parp=p
Assodiative laws
(2a)(pvq)r=pviqr) (2b)(p Ag) Ar=p A (g ar)
Commutative laws
(3a)pvg=gvp (3byprg=gnp
Distributive laws
(daypvigarisipvg) nipvri (dbyp afgvrisS(parg@ivipnar)
Identity laws
(Sayp~T=p ShprF=p
{&T}pVTET (6b)p,-\F=F
(Faypvp=T Complement laws
(8a)-T=F (7byp ~p=F
B -F=T
(9--p=p Involution iaw
{(i0a)~pvgi=—pr—g Demorgan's laws
(10 ~p rql=-pvg

cefam 5.2 fagfen enifefes s
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PAR Qb Bt afw ... 1 | =i 3 p @ Q WA T T AW B v @
mﬁv@%ﬁwﬂvs’mﬂc@ndmonal)mm|QWP—;QW?@GWQ}mww oIl 77 “Tf p B Q"
Tzt s
@) P: 4 a3 @ty =

Q: 4.2 971 f&ere |

e gibe w<nw T =7 3

P — Q3 3™ 4 G (aeT A &W, BIA 4, 2 & fowey |

(ii) P 8 B ¢o17e

Q 3 wIf w70 Wi

B 7 = TR w8

P — Q 8 3 51l R ©@ Wi w17y W12 |

fAraes ¢
P Q P5Q
T T T
T F F
F T T
F F T

Pe QW@‘W@WP——)Q WWWWWPWQNIM
3.2.b B =¥ (Bioconditional) 8

P aR Q it RS a1 e “1f e wm T wr T wew SfF 31 R 1 a1 7@ one Rt
"TTfT!FI'*‘I'CFTItﬂﬁ{tﬂ@pﬁQW’iﬁi@W@IPﬁQWP‘IﬁL‘T'ﬁKCWﬂﬁQW@I

T 3

()P : L, 8 L, A=

Q:L, € L, G BF 3T |

fa3f® (Proposition) 62 et #¥1m= (Biconditional) 20 ¢

PN Q:L; 8 L, e 3w ¢ (@37 af L, @ L, 99 7% 77 |

(i) P: 4 93 g Az

Q:32+4'=5°
T qfba RS wm S g
P Q:4 g3 (BT A 7 Ok 339 Tl 32 + 4% = 52
Rye ¢
P Q PNQ
T T T
T F F
F T F
F F T

P 8 Q Bf% b3 gl ISR *¢RM P  Q 7T TR ¥l P 93e Q THTX 7wy 77 ey 77 ¢
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5.2.4 ffeaees Tewm (Propositional Functions) 8

WA T, A T aaﬁmﬁ.ﬁgﬁmﬂnﬂm%mamwwn
(x)
imdp(a)mwﬁwnﬂaﬁmwﬁ AT OB A (@ p(x) 9 (GTRES (Domain) T ZH 4R Tp
WAaa@mﬂwmp(a)wmp(x)mwwEwwn '
AT,
Tp={x:x€ A, pi(x) is true}
FATp={x:px)}
tvmm-mla‘f’eﬁqﬁmmvﬁp{x),WﬁtfﬂzmmﬁNmﬁ@cﬂ%ﬁffﬂﬂn
(@) Wp(x) W x+2>7"
e ¢ a7 e 0 T
{x:x€ N.x+2>7]
= 16.7.8, --m }
Few o AL 5 97 (P IR Q!
()M, px) W x+5£L3
AR ¢ 92 fager (16 &,
[x:x€ N.x+5 23} = ¢ ™1 B
(c) T WIS, pX) Wex+5>17
T ¢ 47 g O -
ix:xe€ N,x+5>1}=N
=13 pix) aff TATAR &= 7T |

3.9 G5 (Set) 8

me@wwmmﬁwwxmwﬁwwﬂtﬁﬂ,mﬁﬂw,
ﬁmﬁmmﬁnﬁﬂmm1mma§ﬁm 5 Af3® 70 CTOTeE (o4 M T4 T |

AT TG TSR T (Capital letters) R ANRATS o5« B 2w T (Small letters) TR G4 T
ﬁwmﬂlwﬁmwmca:,ﬂﬁmcﬂm@‘WWb.f.g.hmmA={b,f.g,h}|w§ﬂﬂ a,
TARGTAS GFVTE TR G397, -"mmjwwmammm@w { }mm
AfaB 1 TR |

% AR AGFETE (Methods of Describing Sets) 8

TR RS 5 <rafe ey A 3 W -

@) (BIWR (Tabular) 3 AP0 #%f® (Roster method) 3 T C¥1A 5 TR AR AW (A TN NI
wﬁmmﬂmmmﬁmWMmmﬁmmﬁwlmmﬁmu.m,ﬂ

(i) 1% TSR (Set builder) I T (Rule) AGf® (Method) § Tt (TR ¢ T TR T GTBE TR
@mmwﬁmmﬁm,wwmﬁwﬂammwﬁm sifece (10 fBR (Set builder)
4 (Rule) A T (Description) s%fe (Method) T |

C'T‘F{?;A:{x:4<x<10‘whereXEZ}'

B B BFAR AGISTS R T

A3(5,6,7,8,9)
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e O ¢ ASITI AL 8 _

« i GILBE FIR SR AW HE € (epsilon) SEFS AT T4 1 T | It A GTEA 2 4 7797 T,
A ICEF ac A AN AR A GTB3 2 96 F597 (2 RAT § A A9 T) HTTS T | 22 A T A OB 2 79557
U W A (B 1 A3 (a does not belong to A AT T) AGTS T |

BRI A= {1234) CIB Le A 2€ A, 3e A d4c ATME SeA, 6eA IO |

BT el (Equality of Set) 3 A @3t B G5 75 i 203 T A GTHA STAGTN BAWH B G FWH 20
&32 B (TBR FTGTET BT A (059 BAIWIN 7T; < (2741 T A = B,

BAIZA-5.0 | A = {a, b, c,d) YR B = {c,a, d, b} B G | ‘A GBI T9WF a_ b, ¢, d TR B CUBIS
TAMR AR B GIBR TAMM c. 2, d, b TTAGTER A GTHAS BeAwi | oAk, A AR B &6 7D 7 | =B8R, ik
TGS TAAPLE FAEII0R T GT6a (I sRRea 7t |

BHRA-3.8 1 C= (x| x*~5x+ 6= 0}, D= {2, 3} @RF = (2,3, 3, 2) 7B &6 | @x17, ¢ = D = F, eriy
(A, (TR AT TN SAMFETLRR 4738 9 B3 @ R g =1

7 G (Null Set) 8 G5 (T4 BATAH 1 AT W TAMARIAT T A 6 T 77 B (Null ser) 0 1
=T (6 A A GB o FMTFS TR AT I XN | (AN 3 ﬁA—{}Amﬁmﬁw@ﬂaﬁmﬁﬂ

@ (F13) T AT B/ T

BT (Sub Set) 3 3 A GBR &fEB BAWIH B GBRS BAWH T WA A- (& B GG TOTHB (Subset) T

W | BT, A G0 B @7 SoT WA, ﬂﬁxeAmmeeBm;AeBmﬁlﬁaaWAcB
LTS BRI HFT B T |

TANR-3.50 1C = {1,3,5} o8B D ={5,6.3,9, 1} 63 935 o175 |

MGTT B (Power Sets) § :

qR A = {1,2.3) 999 A OB T weE b «afl, 13 are feafs o Borg® 7 wwre < 2@
WAL (1), (2}, {31 (L, 2}, {1, 3}, {2, 3}, {1, 2, 3} BBk a3 ware =1 | wm @ wes oSy (orfce
frrart rawt el BB @ A { ) 157 T A wdfie A @7 W A Refy w3, wH am eafbce @R
awmﬁwmﬁmmmﬁvﬁ@mﬁ%mﬁﬁﬁﬁwwm%ﬂmﬁﬂéﬂwmm | e
A TS #Aif-

A 6% C, + ci+3c2+3c3=1+3+3+1=23:3ﬁ%ﬂmﬁﬁW|amAaaw%mﬁamﬁ
(2}, (UL {20 {351, 2), {1, 3}, (2.3}, {1, 2,3} T A ¥ *NGWR G |

RE@Y § (FIF AT G A 9 5 TATTDT CIOTF A @3 19UR G0 (A 63 (518) I7 1 A 97 AT BT
P(A) 31 2* &R =67 w2 T | |

wiafes sra P(A}:{x:ch}

BHIRA-3.33 | 43, A= {a}, B = {a.b},C = {a, b, c} 9T P(A) = {2, {a}} 9% (n(p(A)=2' = 2

P(B) = {@, {a}, {b}, {a, b} 9 n(p(B) = 2" = 4

P(C) = (2. {a). (b (¢}, (a b}, {a. ¢}, {b.c}. fa b, c}} SR n(p(Cyy = 2= 8

ﬁt‘ﬁ‘?ﬁb(l)mjomt set) saﬁmmmmqmm@wmwﬁﬂqmﬁrﬁwmﬁmmjoim
set) TEIA=(1.3,7,8},B=1{2.4,7,9) G 5 02 o6 90 37, 7c A 9 7€ B.

E={x,y,z},F={ab,c} G 75 Frew &6 | _

3 15 (Finite set) 3 (1 GTHA BAMAGRALE T3 "R @ 1ot 0 Fe o1 T, o1 7AW &6 =7 20 |



xS Wt SIS e Y

BAREE-3.5%) A = (x / x TR RBIATE 1991 e foremt wRsr SR}, AXTA A SR i
W G5 | IR GI SARORA 1991 e Feren Fgae < frmdfa s et T
w#i (0 (Infinite Set) & _
1 Y B TSt S (i) e e et 3T TRTT 1 T ), W WA I T A ¢
THEE-S.09 I N={1,2,3.4,5, ..} ol 9ol i o6 | TR TS FeTE s{ofe] IR (o [ AW AL
“f@i@® Feelt (Natural numbers) &
1,2.3.4.5 ... FepIfn HeamefTe e AR I | SR eI GIOTE N W7 o 341 2
TOTIN = (1,23, 4,...} TN = (x: x T Fedwn), '
={x:x€ N}

’[ﬁt‘ﬂT (Integer Numbers) 3
AR T KT 6 M PR 3 SRS FRANTS <Y AT <

L o3-201,0,1,2,3 ... T el Tfﬁlimﬁm@lﬁ‘fmmmZWWWWI

e Z=(...-2,-1,0,1,2, ...}

ewACYN (Rational numbers) 3

@ FGT® oy SR P 1 TR, I m, n 4R g0 £ 0; G TS T AL S S
T 7o TR 5 T n = 1 T, ST ATEIE PRI P A TR | AT ARG BT Q W R A W |

T Q={-r;n!m,n ojeforeaTt aaan;eo}.

= FRY (Irrational numbers) 2
aﬂ:mwnmmwmm,mm.n“ffmﬂn AT p # O; (1 FRATCE TP e 31 G

W?QWCHWQCWW‘IWQMWRQ‘={@,%.n,ei“mﬁ}‘.

=54 AT (Real numbers) 8

T T AR SR FRANE FAEE A mwwmnaMﬂammeﬁﬁﬂWﬂnmaR:
{x / x 9% I T2}

_waa,mﬁwwﬁmmcu,N,z,QamaaammcﬁwﬁﬁmwmmﬁchcOcR.

€ ¢ ¢ F IR A 4T 4

93T o G2 g% BT Wy T fafom e e a% fom <rame w9 T AW A 9 O (R« @3
S BT T, TR W x € A T &I A 2 |

75 (A W S fsfrma e e 0% Fies < 1 T 1 A T B 98 TG &, T FXTF A CB R
‘WW@|

3 e R @B (Unit or Single Set) §

@ OMBT @R 430 TAMF SNE, (F% CIBLE OB (76 T TH | A A= {1} B ={2}: C= {a); 9
ATSAE GT6 9FT (76 | |

R (v (Equal Sct) 3

%G B A AR B s N TR T G (PR TAACB SRBCARH



20 . - fowans Wy
W—uatA={2,3,5.7}aasz{s.?,z.s};awA:B;wAeBaﬁwz,a,mwwﬁm
W—>.>¢|C={x,y,z}mw:u,y,x,z};amc:nwcenaﬁﬂwx,y,z.wm|
Aif&® BB (Universal Set) 3
mmﬁwm@uw%mwww@mm,ﬁimﬁwwﬁamﬁww,mmwmﬂ%

IO U ¥t qRt Rt 3931 2w; o1 Wy edies gy 391 50 |
*%F (1 (Complement of a set) §
ﬂﬁ‘AwfﬁmB@,mAmaaﬁ@wfwﬁmﬁwmmﬁﬂﬁwmwammmmﬁwm:

2YTF A° W A7 W1 RO w9 g8 ok A= (kg Al
W—s.mmmasﬁ,wﬁwmﬁux{l,z,s;ms,e,?,s.g}aaaA={2,4.6,a)mﬁA°={1.3,5,7,9}
Hf70% P (Ordered Pair) 3
vﬁ-aaqﬂqﬁwaammmﬂfﬁmmwmﬁﬁ@mmw,wﬁﬁﬁmmm

mmqwmqumaﬁmmmﬁwxamﬁ@n%ﬁwym_mw(x.j

o8t wa = st gm0
"“ITW‘T@(x,y)#(y,x)ﬂﬁ?ﬁ(x.y):{y,x}@EW@WWWWWJ@WW(L}

aaa(u.v}mmW(x.y)=(u.v)mﬁaa:manﬁ(iﬂuuuﬂaay:vul
Wq.quﬁA:{l,z}aﬁmw‘mmﬁwﬁwmmmmu,n;(i

2); (2, 1) @R (2, 2). ' '
’Gmm-h.wmﬁ‘Az{x,y.z}aaﬁmﬁw,maa@ﬂmﬁwwﬁﬁsﬂﬁmmwtﬁ(x,xj;(x.

Y5 (% 2); (7, X); (¥, Y5 (¥, 2): (2. X); (2, y) @R (z, 2). '
wmmﬁ,AamBmmiﬁmﬁmaamaaam\ammbﬁrﬁm@ammw

fowme e ,

AXB={(x,y)/xe A9Rye B}
WAmeaﬁmaﬁmmmﬁm,mawmﬂAaa@ma«ﬁ@ﬂ‘:ﬂmsaa

@WWlﬂﬁAzB“,mAaaﬁnﬁ'ﬂ@mAxAWﬁﬁ'{WEﬂl

TEIMAXA=(x,y)/x€ A xR ye A},
THAIER-3.38 1 T I, A=(a,b} GRB = {x, y,2].
STRA X A= {(a, a) (a, b), (b, a), (b, b)};

AXB = {(2,x),{ay}, (2, 2), (b, x), (b, y), (b, 2)};
BXxA={(x,a),(x, b}, (v, a), {y, b), (z, a), (z, b) };

BxB= {(X, X), (X, )’)‘ (X. Z), {Y- X), (Y, )")9 (y9 Z), (Z, X). (Z. Y)9 (Z, Z)}
TR G5 (Union) 3

AT oTU57 v Seitr e st GBTE o7 1SR e G T U A @ B @ I %t G5 Tx v
wmmmmﬁ,AuBﬁ@aWWM@1AuBW@WW,AﬂamB(AunionB)wm,Au
B={x:xe AW, x e B}

A= (a,b,c,d} 9% B = (f,b,d, h} G 4T RO GBAUB = (a,b. c, d, £, h}

e

(A {50 (Venn diagram) A 99 B G5 76 et ¢, A U B GRS 91 70mE |



fETaRD TR TS R W

RS $ (i) @ (K 9B B (W AUB=BUAIREHACAUB 9BCAUB.

(&% (15 (Intersection) §

b o3 I Tawm fw @ o T @ o @b e @ o
(Inlersect}mt'ﬂﬁAtﬂ'ﬂ‘{BNW@@@W.W@M‘%AHB
o P TR 4T TN | A~ B FOIFHIF T 7H ‘A (&7 B’ (A intersection B) |

sedI, AnB={x:x€ A, xe B}.

={2,4,6,8, 10 9RB = {8, 10, 12} TN, AnB = {8, 10} |

¢ fora A 93 B GG 757 (7 (6 A N B GRISFS 21 TR |

AnB '

G 8 (i) Ao (AT GBI THB W, ANB=B A,

(DANBCAYRANBCB.

(iii) 3 A 9% B Fre® OB T, CTFE GO 7oA FIF AR TAIS 40T H | T, AN B = ¢ L |

RN (b (Difference set) §

AT B 7 oF T, (7 TR THMW A TG =g g B GT6 @R, aet Taram fiea sifd® 00F A a® B
a3 SYTFA OB A | A YR B 97 TIIFA (AT (] TW A - B; €FA B G g f&F A G0 &R 9@wA
Bettam fE 5 GHIE B 9% A 97 WSTRA (6 WA 1 B AR A- 47 TR GHIE FH WB -A, A-B (3
It o3 * A frma B _

TG, A-B={x:x€ A,x¢g B}

MRB-A={x:%x€B,xg A}

={ab,c,d} 9RR={f b.d g} T S—R={ac} 9RR-S={f g} ! THNW W R-5 9RS5-R &
Eﬁﬁtﬁﬁ’ﬂl
mﬁmAamBmﬂiﬁaﬁrﬂmmﬁA B @Xifes 9 Tas |

w%®: (JA-BcA
(i) A~B,B-A 9% A ~ B 75 {6 faren &0 |

CER7 w% (Cartesian product) $

ﬁmwmmmmmwm@@mﬁiﬁwmmﬁmwﬁnawmﬁm|
TY (TISs qew T dum Gip (*r @R fRdh o el o6 (9t fore 71 A uR B wf6 &% 23, &%
57 I e GF TR TH (MG (2, b) TEA OB WMAa € A GRbe B ; A 4% B-a7 ITSW oem
(TS A x B 2313 T &% I T QR Tl T ‘A T B’ (A cross B) )

WSOIAXB={(ab)lac A be B} '



R Rt T
BAREe-b.%0 |
A={1,2,3} 9RB = {a, b) TH,
AxB ={(1,a),(1,b), (2, a), (2. b), (3,2, 3, b)}
W= {a, b} T, WxW = {(a, a), (a, b}, (b, b); (b, a)}
PR S A=BF TR, AXB£B XA
| Cﬂmm cifo® R 9 S@PMR (Fundamental Liws of Algebra of Sets) 3
(B TR AT “eTAt”, “ogn” «E *oEe” @ fwife G aifers fafa 2 e AR e 9 ¢ T
“cree Iwenfadin GRfFe A" e «kte |

CTEa erifaSin alife faig
1 AUA=A WfEg< {44 A Idempotent Law
AmnA=A
2 AUB=BUA _ Tafersra fafis 31 Associative Law
AnB=BnNA
3 (AUB)UC=AURB V() Tl f&f¢ 3 Commutative Laws
(ANBNANBNC)
3 AUBAC)=(AUB)N(AUQ) fawae fai% 0 Distributive Laws
ANBuUO=ANBIUVAND)
5 Au@=A W faft A [ndentity Laws
AmU=A TAUU=U
AN =0
6 AUVA=U %% 8¢ 3 Complement Laws
ANnA =0 (AY =AU =¢,@=U
7 (AY=A . Involution Laws
(AUBY=A"NnPB W} WIICAR & Demorgan's Law (AN B)Y = A"U B’

BHERA-5.35 | A =(1,2,3,4}, B={2,4,6,8},C=(3,4,5 6} TMAUB,AUC,BuUC B uUB MRz
REAS @ AvBUO=(AUBUC.
T®Ws: AUB ={1,2,3,4,6,8)
AUC ={1,2,3,4,5,6)
BuC ={2.4,6,8,3,5)
BUB ={2,4,6,8]}
=%iH W, BUB=B .
AUBUC) ={1,2,3,4}U{2,4,6,8,3,5} : .
 =(1,2,34,6,8,5}
=1{1,2,3,4,5,6,8)
(AUBYUC ={1,2,3,4,6.8} U {3,4,5,6)
={1,2,3,4,5,6,8}
LAUBUD=AUBILC



_ et acafbe wits ferm S
‘ G’HT{'#‘I-)ARIA:{&;,b,c,d},B:{b,d,f,h},C:{c,d,e,f}m,AnB,AnC,BmC,BmBﬁ'ﬁIW
TRHEM A, (ANBINC=ANBAC '
o E AnB={bd},AnC={c,d},BNC={d, f}
BNB={b,dfh}
=N (T, B B =B,
(ANB)NC={b,d}{c.d,ef) = {d)
ANBNC)=(a,b,cd}{d f}={d}
SANBYNC=ANBAO).
W—b.m|mwm,(A-B)u(B-A)=(AuB)-(AmB)mrm,A={1,z,3,4,s}wn={z,3,
5,6,7.
Tea s A-B={1,2,3,4,5}-{2.3,5,6,7} = {1,4)
B-A={2,3,56.7}-1{1,2,3,4,5}=16,7)
S(A-BYuB-A)=1{1,4]U{67}=(L,4,6,7)
SAR, AUB=1{1,2,3,4,5,6,7} 9RANB = (2,3, 5]
~(AUB)~(AnB)={1,2,3,4,5,6,7} ~{2,3,5} = {1,4,6,7}"
SS9, (A-B)U (B-A)=(AUB)-(AnB)
TAIER-3.28 | @It 9 T, (A-B) nB=¢
AUt s H T xe (A-B)n B
—DXxEA-BARxe B

feg faerea oo M x e A 9 x g B.
Y @R (o1 v 7R A 93 AR x € B 9w x ¢ B P T
WL, (A-B)"B=¢
THITEH->.3¢ 1 &M T A, A~BC A UB.
U 3 FHA I, xc A-B. = xe A 9k xgB.
=>X€E AUB
XEA-BTExc AUB T
.'.'A—BCAUB-.
BATRR-3.3¢ 1 AT FE (T, A~ B’ =B-A
A 8 T IR, xe A’-B'= xe A’ G x ¢ B’
SXEAARXxeB=>xe B AR xg A>xe (B-4A)
~A-BcB_-A '
A THA IR, x€ B-A = xe B IRxg A
=>xeB ' g®xe A’
—xe A 9B{xeB
=>xe A'-B
LB-ACA -B
WELI, A'-B'=B-A



18 SHRT TRTIfBH
Baiea-3.29 | 7 A c B qRC ¢ D TH OF (418 3,
AxCyCc(BxD)
G 3 TE IR, (x, y)e AXC; TR, x€ AARye C
#HG TP A, B 97 390 R C. D 93 B0,
ST, x € B ARy € D; TS, TALEAG, (x, y) € (B x D),
AT AR, (x, y) € A xC &, (x. y) € (B x D)
SJAxCcBxD,
B3 . 1 AT T, A X (BAC) = (A XB)~ (A X C)
2 ¢ HUTH (ANTTS T3 A X (B N C) T (A X B) M (A % C) a3 ToATAD ¢
m‘#‘ﬁl,(x.y)e AXBNCHLTIE@xe AdTRye B (, Wﬂ@ﬁﬁ%ﬁﬁﬁfﬁye BaRye C WREx e
A9 ye B; BT, (x, y) e A xB; TR (WEP x € A dqRye C, T6IA(x, y) € A x C. G A5z, (x, y) €
(AXB)Yn(AxC),
SJAXBNAOCAxXBYN(AxC)
A9, (TS I (B, (AXB) N (AXC)C Ax (BN C)
m’#’ﬁ.(z.w)e (AXBYAXC), S, (2, w)e AXB R (z, wie AXC, 9997, 26 AR we B
MR ze AGRwe C. TEPwe BUIRwe C, MBI, we BAC. TI0 *%, ze A 9Rwe B C, TI47,
(z.w) e AX(BnQC)
SAXBINAXC CAX{(BN D)
%% CTsa FAw 29U = (s AE,
AXBNO={AXB)n{Ax() .
CHRT-).33 | (T8 (T, (DA -BC A G (i)A ~B=ANB -A
() AW, xc A-Boxec AfFxg B (71 O x TS 9ff A - B (0w 9T BeAIA TE LA -
(T TANL A (FOBA TAME TS A |
WG, TATADR 7 (TF MR, A-B C A,
(iiA~-B =(x:x€ A 4%« x¢ B}
=(x:x€ A dEx e B’}
=ANnB
={x:%x€ Ad¥ xe B’}
={x:x¢ A" 9% x e B
={x:xe B dAxe A')
=B - A’
GTUBR e, Cx, AT arr ot afden woFe 3w R s
@A@ERECTM(HAUA=A TRG)ANA=A

a3 (i) TH M, x € AU A, A, x € A, L AUACA.
AR, W x e A, SA, x e AU A, LACAUA
L AUA=A

(i) TH R, x e AN A, TEA, x € A, SANACA
AR W, x € A, SR, x€ AN A, LACANA

SAMA=A



s-Egunlie ggnieay

fETahs WTaoy e fATemi ¢
(b) TN R (Associative Law) $ A, B, C (T ¥1% ¥l 6 T,
HAUBULC=AVBUO M {ANBNAC=ANBNC)
& $ (i) TA IR, xe (AUB)LC
>xe AUB, WL xe C
= (x€ AT xe B) WAL, xe C
=S XE AWM {(xe BN xe {)
=>xe AW, xe BuC
=>xe AvBu(
sAuBuw CcAuBU()
QU TH B/, xe AUB UC)
Sxe AT, (xc B @ xe ()
> (xe AW, xe By xe C
=xe AUBWxeC
=>xe(AvB)UC
SAUBUCGc(AuB)YUC
S{AVUBUC=AVBUC)
(i) WA I, xe (ANB)NC
>x€e AnBYRxeC
=(xc A9 xe B)IRxe C
>xe AdRRxe BaTxe C
o>xe AMRxe BN C
=xe ANBANC)
A~ANBINCCcCAN{BNG
WA IR, xe AN (BNC)
=>x€ AOW(xe B 9Wxe ()
=>xe AYRxe B)d4Nxe C
o>xe AnBYMxe C
o>xe (AnBInC
+~ANBACCANBAC
LANBNC=zANBNC)
WS, (T TR, GTLBR FRLGP @ (T &fdpa werarem fAfY o o
(¢) fafor R (Commutative Law) 3A (B FRAB GO TN, DAUB=BUA,(DANB=BNA,
o™ 3
HTAI, xe AUB, xe AMAxeB
Sxe BWIxe A>xeBuUA
~AVUBCBUA
AR AA PR, xe BUA >xe BT xe A
=>xe AWNRlxe Boxe AUB

~BUACAUB
W93, AUB=BUA.



W fewhio Tt
([ TAM, xe ANB —xec ASRxecB
>XxeEBURxe A=srneBNA
~ANBCBMA
A4, A I, xe BAA =xc B Wxe A
DSXEAEMxeB=>xe AnB

~BMmACANB
TE9Y, AnB=Bn A

WU, GTLBY AL @ (ot AfdFar fafmn fm o 5ot |
(d) ¥ R (Distributive Law) 3 A, B, C @ @ f5= =5 7o
MAUBANACI=AUBIN@AUD
(MANBUO=ANBUAND
. g ) WE IR, xe AUBAC)
IR e A WUT, xeBC = x€ AT, xe B 9% xe C,
= xe Al x e B U xe A WY, xeC
SXEAUBYRxe AUC
==X (AUB AU
SAUBNOC(AUBIN(AUD)
99 I I, xe (AUB)N(AUC)
WA, xe AUB IRxec AUC
= (xe AW X € B} AR (x € AT x € )
Sxe AW, (xe BA®Rxe Q)
Sxe AL xe BN C
=>x€e AUBNQC
SAUBINAUQ CAUBNE
SAUBNO=(AUBIN(ALD)
(i) WTw of4,
XEANBUC =2xe AUR(xe B, xe Q)
= (€ A YR xe B) T, (xe A 4T xe C)
.:xEAﬁBW,xEAhC
=x€ (ANB)UANQD
3 SANBUOCANBIUANG
AR, WA F, x € (ANBYUANC)
= (x€ A G x € B) W1, (xe A 4R xe C)
D xe AR (xe B Ax c Q)
SXxe AdRxe BUC

=xe An{BUQ)

SANBIUANOCANB U

SANBUO=ANBIUAND
TEGT, GILBR ACAP! @ (o AfdFm 3% ffd q 5o



et WRTGH SOTS T 29
(¢) wow® FAf (dentity Law) $ A X @R o, U A% @b @ ¢ 70 oo T,

MAUG=A, (ANU=AGHALU=U,(MANO=0¢ _
A 3 (i) WM, xe AU, TEAxE ATHIxE o; g o T G AT T x € A
SAUGCA

wad, fixe ATNSE, xe AU,

SACAUY

LAUG=A

(i) TR ¥, x € AN U, T, x€ AGRxeU

~ANUCA

TA I x e A; R U AT o0, T84T, xe U

“xe AnU; M AcCANU

LANU=A

i) M x e U, @ xe AuU

~UcAvulU

Wi, 1 IR (6% AES (TGA T

LAuUCU

~AuU=U

(iv)Am¢c¢;W'ﬁIcﬂﬂ¢cumﬂmmw

ﬁl‘ﬁ‘,chcAmd;

SANG=0d ;

() *F R (Complement Law) s U Wi%s @0, A @ FF Gzl G T ¢ FH OB R U, A7 4R

| IR I R 0 T,

M AUA =, @) A A =9, (i) AY =AU =¢,0=U.
& § (i) AEE B U 43 SomaeT RTE A U5 BT A oy SRfHE BRI COTE A- O3

og (76 TA G A7 WA L0 T T |

T, AU A =U.
(i) A R A’ 97 caieT TR B (R e A 3R A7 B (D | ISUT, AN AT=0
(iif) @ G AT UTF (BT 479 B A; TR (A) = A
(iv)ﬂﬁﬁmwmﬁmﬁmmﬁamwmwmﬁm%mh
e U= ¢ 2o ="U.
(g) V-SRI 9@ (De-Morgan's Rule) 8 A, B @ @R D G SR A’ 9 B’ S FE GO T
M AUBY=A" NP, ({)) ANBY =A"UB
o £ () T M, x € (AUBY = x€ AUB,
—xc AR xe B, >xe A IRXE B’
wwaa, (77 GTA TERER, xe AN B’
a¥, WA A, ke A NB = xe AARxE B’
' —xe AYRXeEB>xc AUB
=xe(AUB)
A’mB’c(AuB)’
w9, (AU B)Y = A’ NB’



W fewdis Tt

(ili) WA 3, xe (ANBY =>xe AnB

SXEATMA,xeB=xe AT, xc B
=>xe A'UB
“(ANBY CcAUB’
YRR W IR, xe A UB’
=xe A HY, xe B’
=xe AN, xc B
=>xe AnB=xe(AnBY
LAUB CcA UR
WS9Y, (AnBY =A"UP’

TR e GIUha SIS W RN 9 YRR 0 W ) T, (A UB U CY = A’ A B’ s @, (AU
BUCY=((AUB)UCY=(AUBY nC =(A'NB)NC =A NB A C | SHm SErmg 4w 3@ o5
FEFIY WS FELER AT I |

BHIER-3.90 | T T A, (A NB)U A NBY=A

ZAN S (ANB)UANB)=AN (BuUB) %= fafY]

> (ANB)U(ANB)=ANu I fafe]
S(ANB)UANB)=A [wens fafY)
(57 AT e ¢

A ™1 (finite) 10 TN, A 97 BAWIR =T WARN n¢A) i &= =i _
3 () A TRB TOR 7MY G TANAUB S I 7 (B R GTH, n(A U B) = n(A) + n(B) - n (A A B).
23 3 A IR B &6 At FURd 75 T A ~ B ¥wt G5 TR | TR
n(AUB)=0 '
54T, R 6 A G B 67 T
n{A v B) =_n(A) + n(B)
W (i) ¢ A YR B T S-47 BATD ¥,
n((AvB)) =n(S)-n(A U B)
=0(S)~n(A)-nB}+n(AAB) (i) T T (NF |
7 (ii) 3 A, B, C 7% &6
(AUBUC)=n(A) + 0(B) + n(C) - A NB)~n(B N C)~n(C ~A) +n(A B ~C)
m:ﬂﬁA,B.ccai‘aﬁrﬁmﬁrﬁmﬁtﬂ,WAnB,Bmc,CnA,Amnmcmﬁwﬁ‘rémcﬂfl
TR, n(A N B), i{B ~C), i (C M A) 9Rn(A ~B N C) 7 TALTAT T 377 |
BT, A, B, C Cowte Hoed T &, n(A U B U C) = n(A) + n(B) + n(C)
I (iv) T A, B, C HTETS (TR 1S cﬂ%s_aa@mw,mn(munuC)’)=n(5)-n(A)-n(B)-n(C)
+n{AnB)+n(BmC)+n(CﬁA)—n(Ah.BnC).

W-).O)I'd‘ﬁ,z\:{l.&ﬂ\ﬂ?RBz{Z.4,6];WAWBWW{WIWAHB:(}:
TN (I)xc AUB=xg ANIxe B,

(M xe AUB>xg A9YRxe B,

("}xe AnB=x¢ A9¥Rxe B,

(®)xe ANB = xg AW, xe B.

(B)xc Ao xg AMR|xg A= x ¢ A

(P)xe A-B>xg Ad:|xgB.



TeoTahis WRTIeR TS fawerm
BAAMI-> | TR T (AUB) = A D
o s W 3R, xe (AUBY —xg AUB
=xg AdMxe B,
—Dx€e A'ANRxe B
_ =>xe A'nB
WO, (AUBY CA' AB ... ... 0
AR WA, xe A NB Dxe A TSR xe B’
> Ag AYRx¢ B,
= xg AUB.
. =>xe (AUBY
eI A’ B C(AUBY ... (2)
QY (1) R O (2) TS MY, (AUB) =A' B
Bowmr-2 | 7% A. B. C f5aT =6 T, S gut F1 @,
(FA-BUC)=(A-B)N(A-0O)
HNANB-CO=(ANB)~-(AnC).
e 3 (F)
WA, xe A-(BUO)
=XxE AN xg (BLUC)
=x€ AAW(xe BARxe C).
=>(xe A9 xe B) R (xe AURxe O).
=x€ (A-B)9Yxe (A-C)
=xc{A-B)n{A-C).
FHEATA - (BUOCA-B)N(A-C)......... (1)
WA T I,
xe (A-B)Nn{A-C)=>xe€ (A-B)aRxe (A-C).
>(e AYNRxg B) d9NR(xe A9Rx¢ C).
—=xe AAW(x g B AT x g C).
= xe AdWxe (BuO),
=x€e A-(BuQ.
FEAT (A-B)n(A-O)cA-BUO) ... (2y .
Q¥ (1) TR 078 (2) TR TS AZ, A— (BUC)=(A-B) U(A-C)
() A 7R,
xEANB-C) =>xe Ad®xe (B-0).
Sxe AdR{(xe B dWxg ).
S(xe AW xe By UM (xe A 9NWx g C).
=xe{(ANB) AT xg (ANC)
=>xe (ANnB)-(AnC).
WSATAN(B-C)C(ANB)—(ANC)......... (3)

W

i



fenite ke |
SRE W 3,

XE{ANB)-(ANC) >xes AnBARxzg AnC.
SXEAYRxc B AW (xe A AR xg O).
SXEAIR(xe BaARxg C).
=Sxc AdRMxe(B-C)
=>x€ An(B-0C).
TSI (ANB) - (ANC)CANB-C)......... @)
‘EI‘F{(B)WK‘ﬂ‘?‘l(4)ﬂim"fﬁ,Aﬁ(B—.C)-—-(AﬁB)—(AﬁC).
Boteiig-0 | QI I AN B U O =(ANBYU(ANC).
e 3 TR =f,
XEANBUC) 2xe AdTVxe Bul)
| = xe AW (x e B WA, xe O),
=(xe AIWxe B)W(xeAtﬂ’ﬂlie O).
Sxe(AnB)S4Ax e (AN C).
=SxeE(ANBIUANC.
TSI, ANBUOcCcANBYV@ANO . (1)
R WA ¥,
xeE(ANBYUAND :xel(AnB)WﬁTxe(AnC).
D (XEAIRxE B}W,(xeAd‘#‘{xeC).
> xc AdW(xe B WA xe C).
=Sxe AdRxe (Bu ).
DxeANBUO).
AN (ANBYUVANOCANBUC v ()]
A () MR RTE AR, ANBUCO=(ANB)UMANC
THAMG-8 | A, B, C fonl % e et 33, AX(BUC) = (AXB) U (AxC)
'msmvﬁn,
(@b e AXBUC)=a€ AdIbe (BUC)
=ac AYNb(e BWR®—be C).
={ac AUNbe ByW Tl (ac A) U (be O).
={a.bje (AxB)Wl(a,b)e (Ax()
=@ bje AxB)uAxC)
WS, AX(BUC) C{AXB)U(AXC)......... (1)



o —————————

ferete saTaea WS Rerw Y
AR W 3,

(a.b)€ (AXB)U(AXC) =>{a, b)€ (AxB)TEH(a,b)€ (AXC).
= (ac A 9L be B) I (ae A IR b £C)
—ac AU (be BIWbe O).
=aEg AdRbe (BUO).
=@ be Ax(Bu()
= (o Pe Ax(Bw()
HEAT(AXB) U{AXCYCAX{BUC) oo 2)
Q¥ (1) TR R (2) RIS M, Ax (BUC) =(AxB)uU(AXC).
B¢ | A, B. C (A (75 70 gt ¥
AXBNQO)={AxB)N(AXC)
e ¢ TR 4,
(a,b)e AX(BNC) =ac€ AvTibe (BN Q)
—sac AT (bec B uTtbe C). _
—(ac A«Rbe B) SR (a€ A 9Rb e C).
::.»(a.b)e(AxB)u‘R?\(a.b)E(AxC)
=(able (AXxB)N(AxC)
FEIT AX(BNC)C(AXB)(AxC)... (1)
AR TR I,
(a,b)e (AxB)N(AxC) ::»(a.b)e(AxB)tﬂ‘!l(a.b)e(AxC)
= (a€A 8 b€ B) 9W (ac A AR be C).
—=aec AU (be B dMbe C).
=ac Ad®be (BN Q).
FATLT(AXBINAXCOICAXBNCH........ (2)
A4 (1) 7R 97 (2) RIS #%, Ax (BN C)=(AxB)n(AxC).
TAREd->.03 | AW A ={3,4,5,6} B={4,5,6,7) IRC=1{3,6,7,8| W, SIABUC,AUB, ANB AR(A
uB)n C Rfa=)
TFIBUC = {4,5.6, 71U (3,678}

=1{3,4,5,6.7.81
AUB =1{3,4,567 v {4,567}
={3,4,5,6,7}
AnB ={3,456}m{4,5067}

= (4,5, 6}
93 (AUB)NC =13.4.5,6,7} n{3.6,7, 8}
={3,6,7}.



o) femdris mecio R
3.3, 3 FIE (Function) 8

T T, A SR B @ FIF AB G0 1 A (T B GTB FICH F TR A % B-43 a1 a3 SATE ¢ (i) &ff
& A~a3 O] B BAMM b e B AT AL 8, b) € f TH TR (i) W (a,b) € f W AR (a, b') € f TH T WA
b=b T

1 (i) (e 412 A 2 e A P £ 0T FICHGEEN 44T BATIR TR 4 = (i) (4T R e ae
T {07 43 R FTEAT QI FACHTGR 44T TAMH T | TSG3, (141 TR, A (ATF B GG TR
TR A x B 47 TEIGEENR q3B BATHD @41 A CTOR 2fefs TR TR TEES TRTETCETE (e
3B TFTEITEA ST B T 1 TR, I TR, TR LS G R0 o1 e |

FIATR HLFSHLA RIS £, g, F. y Sl o T3%13 391 2 |

A G (T B O5 £ @3B = 20 o i £ A - B G BT 01 78 f TR A OB (WF B A
T B | W (a, b) € f T, S b- (F F-9% WATH 2.9 BFERT (image) 79 T 4 WA Ff¥ b = f(a)

T (BT 3R (I™ (Domain and Range of Function) $

TR AT TR QM wwn, YOAR FRAGR (GIUH qFR (A9 TS WU TOTR A S R Q0
(@ARITT 1 A G (LB B G0 f I AT P T TR (BT f = A GRB CREA (T 570 TAMI F3A a € A~
2oy W “ivam T & BATECTE § 93 @9 | TR, QU F B

FIOH, FOTT (SR R QTR B 1 (i) T 3R, £ 93wl 9@ b1 AfED e TS ¢
Ffa Y SIS B | AR x T 93 IR AN T, TR f(x) = xF | VIR, FREWS-4R (A TR TTAE I
AU 6 g (A ToR CIAPTHIR KT TRITA 0 | BHRATTRA I T, £(-3) =9, f(2) = 4, f(3) =9, f-2)
4 ST =S A, (=3, 9), (3, 9), (2, 4) (=2, 4) ... 2% FREperE 3% TW aR 9 TR
MRS RS AR f SR o R, f() =x°

Y ¥, fCRxR.

(i) T B, 12+ y = 1 635 qred TR 1 QTP = 1 - A, y =T

e, y =\1-% @Ry=-\1-%

i (x, y) TATETE x-aTER SeifefEn whreR (v (v @af Y T, TRy 2 0 R T y =T -x° W, fG
—AT-x | x-S A R Wy = - T~ 1 A, S0 =—~1-x | 46 cweaR 5 g e Wil sty
TR | T B A F SR SR, f()=/1-x SR fF SRR f(x) f00) = -1 1 f =l-%* &
(BN x = | (9% x = —1 3 WS offefl T setrt wdle, -1 <x < | E @A @AO<y<11f(0=-V1-%
FRADE BIoW «FR R Ao 1<y <0

(iii)f:R—»R.f(x)% TR x = 0 IS, x-«3 2fef Awa Moz o T £(x) 97 3G T 42 |

(iv)m‘ﬂﬁ_, A={a,b,c,d) 9RB = (x,y,2) O fFrea foa o %¢@lfi® 5 3 A o B.
QI £-97 (BTG A = fa, b, ¢, d) 9 AV (x, ¥, z) f@) =y, fb) =x, fl&) =2 AR f(d) =y

»-
.

|~

A B
ISAR (a, ), (b, X). (c. 2) (d, y) TACKPSTN f.47 7970 |



fwralip sorCRoA ST e
-390 | fix) =% < s f ¢ R - R aURTA | 9% a3 WoR T F, f-3=9.f3 =9
mqﬁﬁmwmﬂm 97X (-3} g7 afemft aF% T2
© gapEe-).08 | f(K) =% mzﬁvfm-amamﬂﬂﬁ 2B 9 aanmm,M@wmm
2?&#&@1?@@%@):;(5)@1

=8, f(-2)=-8 1(3)=2?,J‘(—3)=-

e W TR csﬁmmwmaﬂcaﬁna@wmmmﬁqﬁ@
@,RW’T&W@GRﬂx):xﬂWﬁ@ﬂtﬂmeR—é
=1, J‘(—l)=-1.f(3)=3. flay=4 | Rl Cﬂ,wm?ﬁ!ﬂ

i

2 fog fog TR T W 1 f
s e S (Identity function) 3
J@WWWWW‘F‘ Fon @)
guawﬂfwﬁwmmawmm)

PR UL il
e WIS (Inverse
3 oA oA TR I/ A WO
o KT A | e, {7 (k)
g § W 0T A GF-6F TR \
m&a%mmaﬁmﬁ@nmr‘ (b)-

{ p CAOBR U@ T T A
' ﬂAcﬂﬁfl{b}aﬁﬁm@ﬁﬁﬁmml

mwﬁtﬁﬁv@wvxmwammﬁﬁr‘ ¢ B A | T I,
‘ﬂﬂf%AaBﬂﬁaﬁ-mtaﬂﬁﬂﬂmﬂmn
’ W-;.unﬁmmfm-aammm

B f" (b).Amﬁﬁam aF0 o wﬁa

funcﬁon)tmm,sz-aBaﬂle
aﬁﬁﬁmbnbuﬁAm@ﬁWanwﬁmc@m
i THAMH WIS

A

W-h.\"biﬂx)=x’,m25xgs
(@) f@). (i) F3 () fla), vy S fafu &1

(i)f(1)=2‘=4
(mf(-aycwﬁmﬁmwwmmﬂmmcmwmmﬁw“m
|

iy f(@ =4"=16
(i f(t—3):(tﬂ3)’=ﬁﬂex+9_ o s e T T,

*ZEI*353,'41—2+35153+3,'“.lﬁl‘_-’-lll'ﬂl

|
a

=%



®8 ek iy
Ix-Lx>3

ToraEe-3.04 | f(x) = {x" =2,-2Sx <37, £(2), f(4), f(-1) 9R f(-3) Ffn 7|

2x+.3,x<-2

fQ=P-2=2, T2<x<3
fd)y=34-1=11, x> ]
f-ly=1*-2=-1 ~2<x%3
f(=3)=2(=3)+3=-3, X2

BART-5. 01 | FT6% Wie=aTey cott aw e ey 39 |
) FOO =X+ 4G F(x) = Ux - 2) (i) fx) = a1
(iv) f(x) = 2 cosx
(i) f-49 COTOUT, x> — 4 4 £-97 A, f(x) 2 0
(ii) -9 (BT x.9F FTS IFq Y, x £ 2,
f- 9% @@ f(x) 97 TG IV IH, 7 QG
(ifi) f-9% (O -2 < x <2; f A RB O < f(x) <4
(iv) f-9% (O x-99 AT IRFT Ti;
92 39, 2.< f(x) < 2
TARRE-3.85 | A={1,2,3,4) OB = (1,2, 3, 4, 5} AR f(x) = x + 1 TN TE@E £ : A - B. §-97 (SITH
aR e 0 T2 T oy
f)=2,f(2}=3,f3)=4, fld)=5
TG, FRIAS (CIT = {1,2,3,4} = A
WA Ra = (2, 3,4, 5} 1
(LY, f(A) # B, TR Weawis 7i¥a piewm 771 ¢
BAREE-3.80 1 £ = x? + 3x + | €T g(x) = 2x — 3 T, (i) (fog) AR (ii) (fof) ffa ==
(D) (fog) () = fg()) = f@x -3} =(Qx~3)+32x~3)+1
=4~ 12X+ 9+ 6x—-9 + 1
=dxl-6x+1
(1) (fof) (x) = f(f(x)) = f* +3x + T)
=+ D300+ I+ D)+ 1
=40 1460 +6x+ 20+ 9x+ 3+ 1

=xt+ 60+ 14x2 4+ 15x+ 5

5,9 R-F Wetw a5l g e gt W ¥4 {(One-One Function and Onto function)
A9 A IF IF FRA (One (o one function) G TG FRH (Onto function) FATY STLeAB] 41 |
F-4F FIF (One-to-One Function) 8

mawmf:AaB@av-wwﬁﬂwwﬁmAmﬁaﬁatﬁmﬁmm
{distinct) 30T ¥ o4 )



foahs Tty wrs Rers - ¢
- fotEg A B U B TG 7 IR 3

| A f T BT T, IR A GOA 4B BAWIN 2 97 FOAR 1 | IR 2 BT @G 9F0
T | i YT b IR ¢ 918 UFT I TR | GIRCT VIOF £ AT GF-03 FlRAH |

¥EE-5.8) | T TF WRAT f(x) = x° | QR TH WA x = 1 TR, BT £(1) =1 *NT 1 TR ST TF

2oy T e A QR B G181 | | -

Bora e Bl ov 2R, 9ri A 93 B e B 93 & 1 A EBa T | @7 ToE T 1 WHR -1
9% TR TR 1 | WER A O6A T BAMITR QIR 3G 1 TOQT ARITH TR { GF-9F (One to One) FICIH

el
¥ 21 SR A (Onto Function) § 47 T, 3B G A 4R WG (8 B | F0H £: A > B, TR WA

m,ﬁsmmﬁ@m,Amm@mam@wmmml

3.9, FHIRTS B (Composite function) 8
T 3, A 75 (4% B (0B IeS BT £ R B (16 (A3 C OB S wreteeas ¢ w1 o a1 21
SN, A (15 (4% B ¢ S weeE s R AT eram 73 omw 8

O

AT f G g FICHGTE qP o um AR (T AT AR ¢




) fewahs AT

ae A TW, WA { 7 WHR -4 ORI wfie f(a) TR B (B 43 oW | (AREY A g 97 IO
B 4R B 97 43 T f(a) TSAR g 97 WRA f(a) 97 AR TR ¢ (f(a)); TR g(f(a)) TR C a7 a2
B | 9T A LB ATer3fB Btmias ¢ GRBA (0 (PR 9=+ (Unique) SAMHTTRR ST S1efiB 371 (arss #tR
R A GG (UT C (I8 9FfB B 19 O |

Q@ TG IS W W f 9T TA g 47 ACAAS et | GfSTw AR (gof) W gf W A = ww
TTHTH, x € A XM, (gof)

(x) = g(f(x)).
3.9.3 f#FPr® ¥ (Recursive function) 3 [Arerfircal-2000)
QB P Recursive O 7ewfirs 3 @ o @ v e swwfis o) TRl ewfies =w
o e {f v s Qs oa-
() e wa=g fag fRfve gfe anda o wee T T ol TR (base value), TR W BRERT R
o SR B = A
(i) #TSrF Ty TR frve fare® e Wi, o} T g T A base value &3 Y Wiy
OieS 9y |
Bormz 40 wofn v @FB Recursive function (3 STOMMETR wewifirs wwt T fawPrfere Samaaefr
Rz e ofawm ga-
s e,

ln =1.2.3.4....(n-1)n
TR ST |3 =123=6
4 =1234=24

|5 =12345=120

6 =123456.=720

|5 =5x14=5x24=120
6 =6x15=6x120=720
wln =nln1

THAIERY § Recursive 0 TR 0 |4 47 T FrwforReeire wufd aiest oramn am -
104 =43

2> |3 =3|2
3>z =21
4|1 =1|o

5. 210 =1
6> |1l =11=1
7. —>|2 =21=2
8. > |3 =3x2=6

9 —>14 =4x6=24

b

Botrn



P =

o

fEaRt Tt Wre fawmm eq .
3.9,0 Y BIH (Constant function) 8

w1 g, 936 G A, S 93 5 B £ A — B £ FICH (Constant function) TR, I A GG ST
Totiviea B (efe®fR) B oEBY (A @3l Beirma wm

BN ¢ 431 TS, 93D B A= (1,2, 3, 4) R A 4B @B B = {a.b. ¢}, 3% foevn o o #-

A f B
Borw 2ffe fBafs o 3R 1 @¥w A G574 B BAMH Wiw 93 B W% 35 BN @R (B GO 2
TR A G607 ATSTE BAMITTE 300w | (7 T £ 4B 27 S (Constant function)

3.0.8 ¥rwet ¢

AT, FSAB aRa e Alﬂﬁf(a)ﬁﬁﬁBﬁﬁWﬁﬂﬁWW{@@i.mBm
A BAMTE f(a) 9 30S A &SR (Image) I7 IWQWWWWM@OHM@WW-

TAred ford B A = {a, b, c}, G0 B = {1,2,3,4} 99T f(a) = 1, f(b) =3, f(c) = 4

TATE BRI 2 amﬁwmm’wm | f5%8 (28 (Range) @7 (7 3737 Sea]l FIGHH AT F41
AR, TS B § O3 J0E I | G=THA {1, 3, 4} T I 5 92 300 | Q=1 £ 47 1 T £ = {a,1}, (b,
31, {c, 4} '

B4 &% @ function 99 Image 99 Range T, {1, 3,4} |

3.8 eieiRE Hiarw TnWa 9o @ FIIR (Algorithm and Function of Real Life Problems) $

w3 eI (Algorithm) =rwfba wfbefae wd oo cots e wey 24 A = st o T
AR FETE AR wnadn By wmo Feem @ diver JfEresins Afwer spre 2eg

+ PR e SRR cirem I qifien @R 2fEEn iy @7 TR T TR «Bt e amy
. qErRPT (U ISR T QTS XS TR | |



obr ek Alics |
R G ST ST [ A PRI, TR & T SR RN epuner T R 3 |
PRI ST G IS T Y SR O IR AW I W |
(Eg FEoE e 58t v (PN Fw IS AEH A W o AR e AwE, o7 g
NI ARIRFSI CHIRDTE 9 (P! PITS P XA (7 T SAEBRATS it (IawT TX | AR
ey fagst ¢
(i) wenfawa wgematy o |
(i1) yiereeT e T, T8 a3k FrEfie g
(iii) 3 ey wiret sy vy TR AR By = weT |
(iv) OTF AT A 31 761 LA |
W FTe TS g qemfem
BAIEE-3.83 | T7 W SIRTAIRTE WIeoR (Ol x = § T8 R4 #9|
£(x) =_2x3-7x2+4x—5.
A ¢ BS TS 7 Betten Amiuts W |
(a) ST (MG (Direct Method) 3
F5) =2.(50-7(5H+45-15
= 2.(125) = 7.(25) + 4.(5) - 15
=250-175+20-15
= B0 .
¥ 9, YT 4+ 3 + 1 = 8 O T AN 3 GO e elTHTe ROCR |
i n R iRl o AR @ odF © TR ettey AR Rene T,

n+@m-+........... +l=n—%lﬂ{WGﬁMn’f{WﬂMi

(b) THRRP] G4 A BreS® R (Horner's Method or Syathetic Divislon) 3
fFOO =28-7+4x-15 -
=2 -Tx+4)x-15
=((2x-Tyx+4)x-15
TR £(5) = ((3)5+4)5-15
=(19)5-15
=95-15 =80
et B o=,
2 -7+4-15
10 + 15 +95
2+3+19+80
QY (Al T Y, 3 B edw w3 B oM e w1 AR Fam St o Rl Al ehiom
TRHTT (VR TS CAITS &I n RYTF o617 S n FRATS (IO LTS T |
| TR THAE (NI GIRTEY (UIE (a) (AT WD I |

5




fErdiG Wby wirs Romm b
BARAM-3.8¢ | F5fS Tt Wy 35 s ity 3 il |
qemfIwa g
4™ o) 8 TTH WY
4™ o3 8 Ty feaby T armer
% 0¢ 2 2% e H frdw ¢ vy T 8w T2
(%) @1, ¥9Te= e, aew A % |
(¥) =0
™1 08 & Ty S F v e 5w T2
(%) T, Tmwa wene, el s ag
(%) =Tt
1*1 o¢ 3 TITE Qe TN SRS 9 |
Yi% ok § B9 (=g |
TARE-5.88 1) + X4+ O 4 ... + N 9 fHfvem cavrem ffam aomfaws come |
iy 3
PR B~
% 23 1N 9% WK a1
> 13 I EOTEeR E veE, =0 @R, {9, ... N % T fafiems oy s | aeges

S=5+1

y
TR
v -3 :ﬁbnw,moqmmmw,moemmmﬂu
Ll H :

2z il=14+ 5 (197 09 & 32) G2 70 8 7 KR W6 )

Ll LR

LadEt &

¥ 23 1a,b,c O3 A ARA
o~ oe 13 2 = 0 T TE i W Wi ) g, xi=7 WS G (o1 37 | S ST AT P 37|
> g :D=b1-4acaaf'5'{=ﬁmwth%ﬁmmwﬁWWI

(F) D=0 wmmemmxmx.,xz=;—:WWWW1

(Y) D> 0 T ST &Y AU § AGT 5LA |

x,=%@ 8 ;F%EWN TR (Y |

(*1) D> 0 T0 ST IPTeR IWFF, (I AT [ R NS R O T |
™ ob ¢ B ooy |



80 fooFiB wRTaoH
& {1 (Flowchart) s '

@M TR TIA (1 S GFW AW IWS TW OW TG AR fHaR aarrs | awedm,
amivor e w8 @R fom | o fom amdem i S T epmer fswe s qrriRTel sgaen
TA TAg I | R 50 AWSIATT IS AT A Symbol TR A T | OdetHl EHibT WA YT
W AR P ST W e AfeTeR wm e ) eaeba egea ARes e Ao
CATEN T 3 |

[: () afEs 43tz 3 Taqurer for vt earfowmm wiwg 8 O ARIEAN & |

D (i1} ﬁﬁﬁﬁﬁﬁ%sc@@ﬁaﬁﬁﬁamaa@?ﬂm@@|

(ifi) e foa ¢ @ fom wm A 9 Yo i fRuitrs o |

(iv) ﬁmmwwﬁ%ﬂﬁmdﬂWma%%WWW|

O (v) A o 3 AR W WGP 2R o SR [ e «@ fiw eme @

(vi) O 5% 3 @ 93T TR g TR R @ e T @ afimnr fine @re
P fox Frou Foe=t (et & o
BarR-5.8% | 120 edn et TR 93l @9 B (flow chart) |




T Y ———— g ey sy Ty g

T TrE e me— Y Ay s e e

[ okt o RE EELS B

cww g ey ewm, a

A—Bgoblie aipicq)

. fenai meeiie WS R _ 8>
B 3,84 | 1R IR o oiRm & B
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R 3 gew 77 R’ 3@ AT o SRS e Bt (AR e | T Rl 7 e w4 o i

foea B TR | B oreee, e A e s | wvﬁﬁﬁvwmmmwaww
BT A1 ¢RI frte s |

BARR-3.8Y" | x, v, z 4% &A1 Muya w4y SRATsH I5 AN com Taw A4 o




83 , fowadbis Tty
oV 3

(®) WA 31, (646 MA TG x JXET 9 G RAWE 9FF 5w A GF AW IA W |

(N ARy TG @ TG R Wy I§ 2 TR A G AN y 97 5= 3 & 7 I A 99 TH
WS A 2w '

(M) A 9 z 97 TCY W 2z IG T BT A G99 W z &F1 WA AW T; T A A 9 T SARRTES dr2e3 |

(Q) A 93 TIZ JROT FRYIR TAT TN T |

T3 88 13 + R+ O+ oo, + N 9% FHfivem covres Ao Grets —e= 39|
GreI0 §

S=S+1

I=1+1
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foadit Wi syt Fom= 89
THRE-3. 20 | foAfE YR 0 @ ARt fonfy zamm @S <
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Y
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Ly
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A>C
?
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A TG e C TG Fewmis
bl wme

3.¢ yvifirn Fee A (Complexity of Algorithm) ¢

fEoR Rt covn amRvre Remed ik ofie @ g femsd off eaafviR T wnnform
L il :

0 qunfirn M 97 TaRf T f weW f(n) T quefirer 20 (ebR ST serl e e
TN @R CGOTEW YA LA I | FTAHB W f(n), T anIETe AT T 2V TR €A @, HeATE (oA
BasD (OBt n T WFTE TEB o ww A, 8 (o1 @ et A

ﬁﬂ?wﬁawﬁﬁmﬁwmn‘mﬁﬁum o3 far=ere Bidw TmawHR awsfeTm (Time complexity
algorithm) @ &TureEy Ff=EOR (AR (Memory) @¥ RrsedreE ¢ sIwmawfHG wefm (Space
complexity algorithm) 31 & |
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fenrdfie wemite
fors oD wwmifEs caeim o ¢
S | SCies GfnT R 3

ALGORITHM-1 funding the Maximum Element in a Finite chuence
procedure max {a;, az..... 8, : integers)

max : = a,

fori:=2tan

if max < a; then max : = &

{ max is the largest element)

AP £ 5.3
& 1 T e iR

ALGORITHM-2 The Linear Search Algorithm

procedure linear search (x: integer, a;, 83, . .. .. ay : distinct integers)
fr=]

while (i <n and x # a;)

Pr=i+1

if < n then location : =i

else location : =0

{location is the subscripi of them that equals x, or is 0 if x is not found}

QWIEWT & 5.9
o | TR AE oA

ALGORITHM-3 The Binary Search Algorithm
procedure binary search (x: integer, a;, a;,..... 8, : increasing integers)
i:=1{iisleft endpoint of search interval}
j:n{]jisright endpoint if search interval}
whilei<j
begin
= [(i +j)1]
ifxraptheni:=m+1
elsej:=m
end
if x = a; then lecation: =i
else location : = 0
{ location is the subscript of term equal to x, or 0 if x is not found}

GUmifEWe & 3.8
LB P vt Betm ASIGY T W AT 941 8
S | ST (3 {Worsi case)
2 | IEILTE (FH (Average case)
e o Awg 3 w3 T s _
3 | GUPY (FA (Worst case) xWITEMm(Amy)wm@Wwwmmw

QITF 1 | TET GUID (T (Worst case) T |

thgnmvmgem)xnm@ﬁmmwaﬁm(mmm@ﬁwﬁfwmw
G @ (Average case) T | TSR 1,2,3, .. . -....nWWMaﬁﬁWWWP=H,w,
C(n} =.l.;_ll' . 2.;1]' +3.':; Foiaa +n.ﬁ .
RN

_npn+ 1) l' _n+l
- 2 'n T 2 ¢




» RS SR eiaiey

> b oy e 3o [Arfil-g00¢, 09, ob, So, 3, 33
}1 s aeeba o3 faw, agern & & [rstfetal 2009)]
¢ fwrm s
81 Wb fvemiw w3 Bwreme wma |
¢ FE-Aihey sfefew wen a3 gxst e
Y| @m fag R wdivs © 4w By v e Rt TS e st v T
a1 e R O3 @TeT CmeTIT (Y ffTa-200¢)
v TS meobE o3 e
»  wEE
vo i f&fe at afemt (Proposition) $2 [afTal-2009, o, ok, 09, o, So, 53, 33, ¥8R]
1 e B 71 fRgf® (Contradiction) 2#Te & gty ' [RsifTar-2009, 33
31 ptﬂ'ﬂlqTﬁpropositionmpAqtﬂiWWf@ﬁW| _
>¢1 P e q 76 proposition ﬁ'{ﬁb T p V q 93 A TIRR (1S | (A0
8| 7% Ny
3¢ CTTF TESIR oM W T 9 F Ay
Wi S eFB B2 e § 97w §y
391 Intersection 93 Vanrdiagram (PN | ' [0 3R]
S S @3 GB; 7 s an wd &y
1 (TS @, pv ~p Al pv-p W Fehmfar [Frfnat-20e, Ser]
01 (A8 &, P A~ P 9% cointradiction 1 =of® | )
Y | Venn Diagram ( (%3 571 ) iy : [r@ifEat- 2004, ov)
| (BA={4,5}.B={xy} TN AxB =3 [T 2009, ob
©) De Morgan's 4 be e | [ar=ifiTal- 200w, SAR, S8R]
» SRR opgiaier ¢
| i e (FmirBe atetfim=) e & ame [W-Qooa, 04, o, o®R]
¢ | =Y Qe wfermte St «z w g | T [z eod, o4
) (e (Conjunction) TS F TIW?
a1 faues (Disjunction) TTS J JAM?
1 T TS F R
W1 T T (Null set) S § g3mw? .
9o | Union of Set S ) AP (G I A7 Sz B forew gfamm o [ArifiTa-200y]

fewahis Tealo oS e 8¢

P = 4

&0



BY fesraht TreTEtw
®> | Intersection of Sets N (B (75 BITE Iy TR oo vz fdww for [ArEfTaT-200Y)

o | 987 1 fAT A Difference (16 1% T(ny Trgaeog B wran iy e |
| f&Tetwd (Disjoint) N fgs 6 Ay TR >x R/ o | [T+PRA-2002,08, 0¢,08,09,0m,50R, 53]
" ©8) [ % A Complement Sct-m My TR JfATH i ¢
o¢ | PowerSet‘FTC‘Fﬂt"l?'iﬁiﬂﬁﬂl

oY (Tautology) PIT® T2 FATH fore | [aranfac-2008, Se

" i BTE T0Mp SATERS TR AW o [arwifra-2030, SR
/QARW @ o e A I fr (FfTRI-2009, 09, OBR OR, 53, 3], 39
o fx) =64 - x> 0% (T € e 3y = [arwfercai-2008, ob, SoR. 53]
8o | WRMTAA Range of Image BHITA™ 7% 1N Wig | [Fr@ifat-200¢]
)«Bl/ﬁ?ﬂﬁ‘s g e H W : [arrfera-2 00, b9, o4
81 feidie wedw wte oM [rwf¥1ea- 00b]
89| Algorithm €% Complexity % 2% ¢ & 3y [#rifiar-2000, o#R, SoR!

| % 43 TN TP N2 I One to one function FNF IA? [ArifeITa-200t, 39, 038R]
[EQ/I 4B TR=H (Onto function) B TM? tm-ioob, sa)
T awmim e 3 R -, [Artfrc-2ove]

| qrrivm Fare il e B @ [@mifirat-2008, o¢, 04, SR}
ZBW/One to One ¥R on to Function 4% TS ] o | [AifITaT-200a, 04, ob, 3, SR, 3R]
‘8 ﬂﬁ, A={1,2345}14®B={a,b,c,d} QRERMH f={ (1, b), (2, a), (3, d), (4, 2) (5, d) } 43 (TITTH
CHAWER T [m=ifeIar- ob, o4)
/Q(I (YT (B, PV — (pAq) ﬁ'{ﬁ 4= Sbmf | [arifacar- obr, 04}

@51 Union ¢ Intersection 43 =¥ fSam s 3R wia

e Tt mveafy e Ty o IRERRe awm e [@wifE-2002, R00a]
¢ | RTEbA @7 Aer A e =
epl TRl B Prebm Rt weafbe iz ey wroms=1 =

[ArEfeITal-200], 1009, 200¢, 2004, 00k, 0ORR, 33, W8]
ee| W, o6 @ P e & @y
ey | wferrm S i e adf=t wa

[ B-0F TR @ FETE TR (One 10 one 8 On to func:ion‘}w:w F Tty foarm T =]
' ['Gﬂiﬁm-iooi, 00¢, Y00%, WH0, 2]



Qv |
g N
o |
Y |
o1
Y |

fesahis weTfbw s s 89
AiET Ve Fuifaa qesfime @ T T e we |

GRS TATAACS T T e B _ [AfiTal-2030)
W TR 95 ¢md i g 2 . (A fiai-2009, o3R, Yo}
Unlon @& Intersection &% 0“3y $he [ArifTal-2ooe, ob, oBR }
AT TRE PA(q)=(p Qv (p"T) . [rmfeiRi-205 3R]
G METR WOy @ AT (@7 AR @iz fore |

Y1 @I @ (AXB)N{(AXC)=AX(BNC) [arf¥tTat-2008]
" e TR, p v (gh 1) TR (p vg) A (p v r) MTREIIE A | [ArfiTal-2009, o0v]
®1 A={ab,cde},B={abdfgl,C={defh) TWANBUC) N AT [B& 2 (3, b, d e}l
[FrfETa-R003]
81 Ry={(1,1),22),(3,3)} 9@ R,y ={(1, 1), (1,2),(1,3),(1,4) TR, " Ry= FS? [B&A2(1,1}]
' [RrEif¥al-3009R]
¢ HH A @@ EP T, B @ @,
(AUA=AG)ANA=A
®1 A, B (%@ (B TN (7S (T, A NB =B I qR @@ B A,
q; uf% A 9B @ P B T, ST A I (T,
{H(AUBYNA=A, (i) (ANB)UA=A.
v A B P B T &8 @,
((AUB=BUA, (i) ANB=BNnA
» AB,CQ@@F D ™ @6 q,
HAVUB)UC=AuBLUC);
((ANBNC=ANBNC)y
(i) AU {Blﬁ Cl=(AUB)N (AU C); | [ar@f¥Tat-2003R, SoR|
(iv)(ANB)Y = A’ "B
(M) A=(BNC)=(A-B)U(A-C)
(vi) (APB)-C=(A-C)n(B-C).
Soi WHA=(1,2,3,4),B={2,4,68} 9RC={3,4,56] T SRAUB,BNCIRAUB)AC G TR
fafu w311 S8 (1,2,3,4,6,8}, (4,6}, {3,4, 6}
1 A={1,234) G @B = {1, 3,5} O ;e s a3 W, G, S={(x,y) [x€ A, ye B &R x<
y); S (% TCEIGA (70 WA &P 37| (&7 2 {(1,3),(1,5), (2, 3), (2, 5), (3. 5), (4. 5)]
321 f:R-»Rw'lﬂfo(x).—_{xz'h’*zzwavmlf(S),f(O),f(-Z)ﬁﬁW| ‘

i+2,x«2

f8& 8 £(5) = 10; f(0)=2; f(-2) =0}
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Al

381

st

S|

391

|

2w |

01

2D |

ferabie Ty
2 —
WA 9, R A TRATW 1B Q4L §: R > R AN, (i)f(x):xx—':‘a?*,(ii) f(x)='%£-_%,(iii)f(x)= -

Tiwery (eiom wR e fifn#=: BEas @ R- {3} R- {6} (ii)R—{%} ,R—{'%} (i) R; f(x} <1}

-2
A=R- {3} 9B =R - {1} -fmA-aB,f(XF_iug,;

TG AF-9F QIR M ot werg S = | fosm 3 f ¥3-0Z T MR )
FE B X=1{1,2,3,4,5.6,7,8,9},A={4,5,6,7},B={5,7.9} 4R C=(6,7,5, 9} A, B (AN CY,
(AYaRB-Cy e R®RiA ={1,2,3,89,B'={1,2.3,4,6,8) (AnCY={1,2,3,4,8,9}
(AY =A (B-C) =X]
f&® &6 X={a,b.c.d, e}, A=(a, b, d) 9 B={b,d,c}{]AUB,BUAB ,B~A A'NnB,AUB AN
B’, B’ - A’, (A nBY, (AUBY e =31 ' fB5a 8 {a, b, d.c}, {a,b.d, e}, B’
: = {a,c}, {e}. {e}. {e}, {a, b, d}, (¢}, {a}. {a, ¢, e}, fcl]

A e B 15 45 WEE @B U @3 B0 1| (PN 8w Fsa wereren Al wa of ffa 39 |

()AUB=ANB ([{H)AUB=A
(i) AANB = A (ivyANB=0¢
(VAUB=¢ (V) AUB=U
viAuo=U (viii) A’ N0 =

RRS()A=B(i)BCA(DACB(vB =A""A=0,B=¢ (vi)B=A"(vii) U= A (viii) U= A]
A az B o5 7ft 71Ra oF U-«2 $4T0 | A’ 43 B’ UG A €A B-IR 0 (16 O ¢ F@! G5 T
pichcui

() A NA’ (ii) AU A i) A A
(iv) AU A (v) o (vi) U’
(ViU A (vii) U n A (ix) (B’

a7 § (i) ¢ (i) U, (iii) A, (iv) A, (v) U (vid &, (vii) A, (viii) A, (ix) B.]
A B A A qfY &6 A, (e @,
(DACAUB,BCAUB
()AnBc A AnBCB.

(iii)A-BC A

AnB=0oTH, @NE [,

(i) A < B’ (T B’, B-43 7% (76 | )
(i) B 1 A’=B, (I A%, A- 3 7 10 |
(iii) A U B’ = B’, (VI B, B-93 *[7<F G5 |

A, B (¥ (@€ 9B G5 Wa® A CB;

2T T4 8

()ANB=A (i) AUB=B

(iii) B’ C A’ (iv) AUB - A)=B



a
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AW 1

29 |

<8 |

W@ |
W |

24|

Q|
W |

0o |

9

L

OB |

| Rewadhis Moy s fvnt 8%
A, B, C (¥ =i« fofb (6 o, ol %3 (4,

@nC)uA:(BuA)m(CuA)

o 2= 3

MANA'UB)=ANB

(iAVANB)=A

(i) AM(AUB)= A :

(ivvA’'-B’=B-A {Ans. D@ e | (@004l
A={ab},B={2,3)dMC=(3,4} T,

AX(BUC), (AxB)U(AXC), AX (B AC) (AxB)n (AxC) Ffa =1 am (its @@,

() AX(BUC)=(AxB)U(AXC)

({HAXBNC)=(AxB)N(AxC) % £ {(a. 2). (3, 3), (8. 4), (®, 2), (&, 3), (b, 4)
{(a, 2), (8, 3), (b, 2), (b, 3), (a, 4), (b, 4)} {(a. 3), (b, I}, {(a,3), (b, H]]
M (AUB)UBUC)UCUAY BeRB' NC NAT

A={1.2,3,4),B={2.4,6,8},C={3,4,5,6,9) o6 [ &7, n (AUBULC)=n(A) + n®B) +n (C) ~
N(AAB)=n (B C)=1(CNA)+n(An B C) A TTS! &t 73 | |
WM A={1,3,5.7) GRB=(2,4,6) @, o@ 7= fFrfa = s

(i) (A x A), (ii) n (A x B), (iii) n (B X A), (iv) n (B X B) [ 2 G) 16, Gii) 12, Gi) 12, (v) 9]
1% n(A) = 17, n(B) =28 ¥R n(ANB) = 14 W, TW n(AUB) fRfa =, [ 8 31]
(n+ y), 4 G (9, x - y) TWCHE 7B T T, x (TR y 47 T FS? [arifitzat-2004]

£(x) =1 — X° W COTTa e 33 W2 £(=3), £(0), £(1), f(2)-0 MCATaTT T foef w21

o | (@R 050R]
A={1,2} 9 B={a,bc) TNAXB="? &2 ((1,a). (1, b), (1, 0). (2.2, (2,b). (2. 0)}
(arifitza-2e so]

U={abcdefglA={abd},B={bef}

C={a,e g )@, (AUCY A (BUCY w (AUBY @R wI fada =14 8w & {c, g} [qifiRar-2000)
M8 Propasition p.q 97 r €7 T WA p GT ¢ 7T T G q fn 7w, S @A Propasition B 71y A
Rt T3- ((pvr) A (@A 1)

p : WiEA et Bfadmfae o wmwe;

.q: @ 3 i SRR (AR ;

r: g wromeE SRR e wmei Al Bwt s Rl [1f¥Tar-2003)
144+ T+ +n ™7 8 carten o qemfiem fird [arifeal-200n]
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feorRt TreTaft

~ SRS G Y

@R Ry A e e i Fm ot Rty Tor s e fF swwifirs s Rt
AT 1A HT@ TR (Fhe s wrafie am
e#aRS TTafie] @ i) fRemg -

(i) & w‘q (Set theory)

(ii) S¥ (Relations)

(iti) PO QTR QAN (Function and Algorithms)

(iv) 7 W RS (Logic and Propositional calculus)

(v) (BB 9 WA (Victors and Matrices)

{vi) M99 (Counting)

(vii) RIS (Probability theory)

(viii) & TG (Graph Theory)

(ix) % § (Binary Trees)
() Lo e (Boolean Algebra)
Rty cooaz g o =@ Rewfite Reerim ar
R @2 7fS St fis oo v e
S | A @ GRTEm W
215l 8 @59

-mwﬁmmﬁ&vﬂmmwwmﬁmwﬁ@ﬁwwwwﬁm@v

Cantorvitch) |

3380 MSIHTS (1 R At TS @ STERm By RowTallG Wyecao wra wifdmt e T |

3.0 TR SEURA FB |
WW@{HWW-WWWWWGWN@WWWW
&% w1 |

WWWWWWWWt

faf a1 eftswt zor awm w3l cameetnpre 212 ot S1e7 2 fe (True or False) g Bowg = )

@ (s Bften AeTemF It @ N SRS SreromITR TERY el AT e iRt T o™
& (M® (Compound) & womrs {Contradiction) $f& A1 | Contradiction & pA-p (pr~p) Tal et
W |

_ ] SIFF (Truth Table)

) -p “PanP
T F F
F T F

(TG TS| Q& p A P U3 TS| T 737 CFT At (R p A p 436 e B ¢
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fewakB Tt w SmE firee
®) St (Truth Table)
P
T
T
F
F F

2w CAre™ T Conjunction ¥ Truth table |
] WP (Truth Table) &

| s | e | )

| | | 3| >

B e B B e

==
Tl Hl3 <

F
%% AT 1 Disjunction 97 Truth Table.

70 TR YA ESE Fewifile WO AR It SR -
BT Q BT B ﬁn T | (T ¢

(i) MR ¥ (Tabular form) It PSR %S (Roster Method)
(i) 76 TR wf (Set builder form) |
2 T, S CToa 9%i ToheA |
Intersection €3 Vanrdiagram st §

AnNnB

aawim,7wmsmm@1aWW|

P ~pA"p {pv~p(pv-p)
T F _ T
F T T

B R T

@

TARES TSI RCF pv~ p UF ALTT! AT HIN (WL 7Y, AR FERR @Al pv-p 9 B |

P ~P(-P) P A~P (P A P)
T F E
F T F

Eoifide Tere! W (Truth Table) P A~ P @F TSI Wi+ FwCwtd faedl | oA Contradiction 43 e@at

TS P A~ P O30 Somfs BfF



e

fomafib ayaftay

Yy R erei o1 00 ST ca o 3t erme 7 & 9K 05 50 (Venn diagram) T
AXB={{4,x)4y),5.0.5.v))

De Morgan’s (42 v %) «z >m uft fes cremam 3

(i) (AUB) = A'nB’

(i) (ANBY = ATIB’

g
e

A8

A

W

Y

W

x> |

Wt Bfe W faafs  Berfaafon qaamet am ffey o vt momwe e o s ciifte
e w
R- “omenfi Tm wm aw crefd o Hwn
feaft firs i somrem ax o fn e T 2
5 1 (HIW (Conjunction) p A q
R | faruma= {Disjunction), p v q
o | SqFTFRY (Negation), " P
@ @ 9 ffE a8 and) W TS T W AFE R e T, T o W AR e
(Conjunction) ™1 W )
ﬂkm,pnq
CUWH, IR IO @ q 2+ 2= 4
8 ¥ 9 S SR (or) 1% W & T AN RA3fs fde zm oree fararem w1 @ M w@- p
Vg
U - AT JTO0 R (or) 2 +2=4
@ﬁﬂﬂﬁ'ﬂﬁPtﬂWﬁ'{f@'@ﬁt‘T‘lﬂ(Negaﬁon)Wﬂlﬁkm--P
(R -
(i) =3 JpToe (ii) *mife From T
QYA (ii) T (i) AT IO |
OB ¥ BAMIR 1 araee Wi Betmrafidia oS 41 o 3 975 OB (Null ser) 31 X |
A GBI @ I 3T B W
qfS b s S fon wfde olte OF 9w M of T T A AR B @ W 1S &% ww v
SR M o, A U B 43T WA @@ 3% W1 A U B a8 o191 T, A MM B(A union B)
WS, AUB={x:x€ AT, x € B}
A={a,b.c,d}] 9MB={f,b.d, h} OB VA MM B A UB = (a, b.c.d.1. h}

=R 5% (Venn diagram) A 93 B B %% snwam <15, A U B arind¥e 1 ok |



}kl

oy e

ool wpeTaioy wvs faem ®9
wfb o7 T Bawie A v 16 sifds T wite b 6 (ow 6 T | T A« B @ P G G T
OTA IR (T (i6 A N B @SS 4 43 T T | A~ B AIBIF 9% T ‘A (@A B’ (A intersection B) |
WeAT, AnB={x:xe A, x€ B}

A=1{2,4,6,810 9RB = {8, 10,12} TN, AnB {8,10} |

& 5o A < B @16 487 et (B A ~ B S TR |

AnB

AamBiﬁmﬂm @ e BAMIR A GTD Wik Fg B (0 AR, 9%+t B A e o A a=
B 9% WERFH (70 AN | A 4R B 9 WEATH B (ORI T A - B; P B (6 Wik g A B AR
a7 Somw A i 00 B ¥k A 7 TETEH (16 091 | B O A- 97 WA (OIS TR T B — A,
A-B @ 9gizm A Romip,

ToUI, A-B={x:x€ A, x& B}
MR|B-A={x:x€B,x¢ A}

S=1{a,b,c,d} 9RR={f,b,d, g} T, S-R= {ac}a'ml S={f,g) I A ,R - sa'«s R 7B
Hfo farew B |
¢o foum A 9B @16 Wb Ruatigs (it A - B @fers w1 quy |

-B

A-B

&8 (Disjoint set) 3 6 CTEH (TR AR AN o SwH A1 13w (76 Yre Fr=r GF (Disjoint
se) A1 A=(1,3,7,8),B=(24,7,9) GB 9 Fren &b 78 (™!, Te A9RT e B.

E={x v z},F={ab,c} GBI e &% |

T A 43 G T, TR A @7 ARG TR Beiie A (T GIB 199 T T, BT A 97 T[E G I T |
W A° W A7 U O ol A= (wix g AL

A ¢ TR R, S GB U = (1,2,3,4,5,6,7,8,9) CRA={2,4,6 8} &A= (1,3,5,7,9},
(BT 18 B A 47 TS SAGRBE CBCF A 97 TR B (7 G1B) T

A &3 *INeTR 16 1 B BT P(A) A 2* TR AP T W |

TfAfSTeNa, P(A) = {x: x€ A}

e

43, A = {a}, B=(ab}, C={ab.c}

ORI, P(A) = {2, {a}} 9 n(P(A)) =2' =2

'P(B) = {@, {a}. (b}, {a,b}} S n (P(B)) = 2" = 4

P(C) = (D, {a}, {b}, {c}, {a, b}, {a, ¢}, {b, ¢}, {a,}, é}} QR n(P(C)) =2’ =8
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F T T

ey TS RTP py-p 99 ST Wi AIATHGA 783, TSAR pyv—p GF5 GLOMATE |

BT (Function) 8

WA I, A TR B X @ I G 1 A (WF B OWB FRME f TR A x B 47 97 93 THAGH =

() @fefB ac A €7 & 93 BoMIA b e B AF @A (2, b) € F AR

(i) M (a,b) € F W IR (a,b) € f TSR SN b= b TA |

A GTB (4% B OB § @3 s g wrR AR fs A B

MF (ab)e f W, SRb @ f «qau%amm(ﬁﬁmﬁ)wwa«mﬁﬁb:}(a)

T

T A= {12} 9R B = {2, b} T O v averel < (Relation) A G5 TS B GTB WHC=A |
fi={La, @O} = {18, @b}

f3={(1,b), (2, 8)}, fo= {(1,b), (2, b)}

T

T A={a,b} SR B = (1,2} TWOE A 16 TS B OB f = {(a, 1), (a, 2), (b, 1)) TR TRE 70 | 1
A CTBY 93 BATEA 4, B IR 1 feg fog T 1 @ 2 @7 e ¥ |

AR T W, STST TR W [9F ATSTF S HIC 7 |

¥R £ 3 A B 93 T | I A F PRGN B SR B (F 97 (FITSTEA 9 T |
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m-mmm&Gvrmmmﬁfm@mmﬁtmﬂfmaumm-mauﬂifx
BAGHTE T AR AT TAT (BN A G T f F=HS | VAT (STAAF D 9 (RECF R; T
o I | .

BWEad 3 4R A = {a, b, c} OB = {1, 2, 3, 4} AW { = {(a, 1), (b, 3), (c, 1) 91V FHTH ST
.Df={a,b.c}

@\-(STGH B A AR, = {1, 3}
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Algorithm &% Complexity 3 479 |
(i) B1Ew A e (Time Complesity Algorithm)

(ii) €™ FHCHAE GeIfIaR (Space Complesity Algorithm) |
At 3

(1)mwmiﬁ$amﬁm:'

Complesity Algorithm) I |

(u)c"ﬂwmﬁﬁmﬂﬁﬂsmmwﬁnﬁm

Algorithm) ¥T9 |

i 5 Fom o SR or o o o T
to fanction) T T | '
w7 A, e TR T 5 A

ﬁﬁ'iwmmmﬁwmmmm «7 e (Time
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Tt (Memory) €% fATEEITE (Space Complesity
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frsfeaad AR U | T2ER, (W g @ e mifse mamnmem aw ey vox =
Frefesadode TEfie 3@ Rered o e e s @ fEAds TR (Discrete
Mathematics) 11 1 | To Bl Tmerafb® e g smnw o ooy e Ry aerR g
oo Tom Mfars/graten ST 3% T

% FEW AR (W SRR [T wecaio R avart #f3 ot et

51 aFD FTOR Hrodm {5 & o wpfere Amrewme Rz T

31 aFD MR EoR AREATY FEEF?

o1 a3 EOHTE 7S FHTH @ @E Wi e

B | CAPTHIDTA CHGH w6 =ard WKy 7fwd 4 (@02

¢ ot o TR TS AT T AW T

G| AR CF OGN iy AR
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b1 PG SAAE TDRCAD QIR G FETE?
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i frefar s e, 5. TGRS (L. V. Cantorovich) 9T 2 IMTH FTAN HMTHI &
a9 NS Treer @™ IR | yven RO “Mathematical Methods in the organization and Planning of
production” #ATE TSy TR T W W T SR | G T TETOLI TS ¥
faremd o167 g TEDE TN FA AW qH Rrrad swfE aoet I AR e SR
@ererer fordht TRty T @y

QT WA THA I 25 15, i, @ @3B wBa ARrew s, 2 FRGE rh® 35 T 8.00 5T
T4 OF WO 40 5. . 2 T, oeA &fs frrnfibea ¢rhm 435 T 10.00 TR (TG R w
1 FRB 200.00 BT WITK | TSRS AT W% o 200.00 H1# 495 IR sife TG A0S 5EA |
a7 T oS TG WAt @S e’ At = T

a2 (FPm e TR GRS TGN BN 0% IW AW TR FER/ACIR e ¢ wEae i
Aoyl w21 T+ A fodlS B Rl § Feoryt A wifew aferr fafen s
TS AW TSI WA G HAHw RO T IS Tk | oA mwwE | 3%, T
wofar, orfFags Jenf% TR oFTn ST ¥ T

sh80 WSS AHNA @ foga A fFeena wréiw @1 74w e 9% FEmerR @R fETED
TRNGA (Discrete Mathematics) T3 FNINE ¥4 SF T |

fordie Tty 2o fafm e | @ e fifey wEifees W fiftes @@ om Rl
MRfes TEFs wéfee @t 7 Rt menfa | fEfdm TR vy AT TR T 93
= sifafy SRS AE A FETE AR A AW | RAREE PR cnm. qrry, faga, e, S A
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fowahis T
%@wmmmﬁaﬁﬂ@m (AT W TRe ¢ REBERS | @t ey, @F Ry
REFD AR 2P ST 3 | 33 A (B WA (6 w9 e M SRR 1941 (Counting) ¢
W (Relation) T& BAMIRR rgs | fETahs Tyetaity g taa, F{meid aoiy Goa SAmIeR Wy
i fRdiaesz afiFm ARebeR T v Redwe s = |
fefesm o BB w9 BAW (Information) T I (Stored) AR HNATETA  AfIGITH]
(Manipulated) %% oot WNTADY WAURA T T (key Reason), (B! TIPSR (Data structure),
9ERfAMT (Algorithms), (85! (@ O (Data Base Theory), WO ¥ (Auto mata Theory), WU
PILSTHE (Formal languages), PARER G (Compiler Theory), FEREoE A9 (Computer Security)
@, Wby F8T (Operating System) &gfe Rz ¢ sfivew bt eaa o7 oy ¢
EATS! WS |
R (Logic) ¢ 7o TR TS fEn Rfe @ #ftm (Logic) 7on 2w 1 =8By afim fffice,
i % fraomm, IF1Eon camﬁgmﬁﬂ@ﬁmcamﬁ RSS! 93 MBS famarag ol c¥g
Afere a7 TaRfEe arast AfEtws au )
afere A By @3 T T AR o e o | @ T mreibE T e [
AT WY~ FEe GRS T awaerge IHTRR TR A (Design of computcr circuit),
FTHE cam tofs, cmmaﬂﬁﬁmwﬁﬁwmmwﬁmwﬁﬂﬁﬂmai% 2T TR
L IR
GB (Set) $ FAMBSIA MWIS TFAER ANTR A SIS cm??ﬁﬂ | T WeEe TR A,
TR 2, W, T FO W (P e T AR | (v R Ig (R o6 fee T8 Gt TR
BT 2= TW |
BN § 9B WFY (Relation) T\ %9 TW (W A GWBR BAMW B GBA =) (Unique) TMITRS Y
AR (Associated) YT, ST & WS A (6 (WTF B (T 316 P 720 &
B (3 AR WA (T (Conjunction) ATITER (Disjunction) %R WAIFRA (Negation) | feRT
BeCafen 1w TR 9% (AND), 99 (OR) 99 7B (NOT) ¥t foriie & |
S | U (conjuction) p A g 8 (8 @4 76 ﬁ'{ﬁs ¥E (AND) 991 1@ T s ﬁ'{ﬁﬁ (compound °
Proposition) 18T %1 w1 1@ figfen carem a1t &0 |
ATRET B, P ~
TG &H, p 9% q ¥l p YR q 99 (TEA | CWPANDq'{ﬂtﬂﬁﬁ'{ﬁl G ] WA W, G 9 ALY
T p Ok q T AfGS MR e o e | e
WS p A q ST TF, BUF p A q TSI TG p A q TS TN p ~q " |
3 | RS (Disjunction) p v q § (¥ @ T IS = (OR) 1% 97 T& T ({ifie ﬁ’{r@ (Compound.
proposition) f¥® %r wita e DlSjul‘lthl‘l) N & '

. ARSI P vg

T3l T "p OR q" ¥ p YR q Y7 M RO | pvq 7S] TR 7S 41 Z03 =1 Reaw) fawm | 934w el
a1, p geenferts 3t gl ey 7 A1 Wk fiene o A 1 g eeeifert 3t ffS 7w 20 I wRR
TG TS AMA | pyvg CREE (eTsifEen) fem xR o p fiel @@ 93z q gl @) SFHYE pvq (318
(proposition) 5] 9 9 foy ey GRem s wem e TF |
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F T T
T F T
T T T
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WRAFFXT (Negation) —P § G 247s {336 p, 7 =t fgfers wRTREAT (Negation) =T 2 |
I ETSNT
—-p
B T "NOT p" p 43 TR T )
“gfy p 8% 7T SR —p et 7T @R 7w p flen 2@, =TT —p TH T |

o3 feem fomm GReER fts 7@ grem 13-
p —p
F T
T F

Q| GF-GF TN (One-to-One Function) § (FF TXF f: A - B (T GF-AF TIRHF (One-to-One Function)
291 TR T O A 0% Ty fon SeimieTe fog feg Bowa fomam a1 |
oo A B @x B ¢ #71F IR,

foa 2
OEH f QTG OF-GF TR (One-to-One Function), IET A (BT 4F6 AWK a 99 e | W9 a
TAMITR (IR QTG T00@ | 5% GIRSMA b A8 GG PR 0 | 4 IR FIOF f 430 LF-4F
T |

& q R WO (Onto function) 3 43T TX, 4B G6 A I 5 G0 B 1 T 1 A > B TG
TR TR, T B (IO ATHI TAMA, A GBI (I (P SHIMITTR J ZW |
farwz A (6 @ B (105 o5 3R '

foa g
QU O (5 A = (1, 2, 3} 93 WA AIB @B B = {a, b, ¢} T (e form B 107 2w ToAmm
A GTBT (RN (I SAMITE RO | (77 P £ AFG SR TR (onto function) | Q¥R SRR FA W
@, f WA GPM THG PIRA, VAR S G3-9F (One-to-one) FIEH |
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F=ITBR YRR TR (TR AW AW BF] QLT ANR SA7 (47 IS T | SRF ST 79

TH W 6T T G2 ST I TUeeR NG IASEN e g w0 1@ oy 3SR
T A ATIAAR w9, #TO)ERE SR 9 SR w5 «ifF @5 @b wefie siEm IfE e 9
IR STRGR oW | (PR IS IS T IR SNTETR TR Ao T 1 oo aww e A
AT SEA (TX, IO TG A1 G2 QW A |
e TRTE TS T (7, TR R IR HOE FHE o8 IO TG TH TN IEge srfrashi
TR BT | T TR 9% AISE Tl +afSre 3o qn il ATz aasifaw |
LFSATF, (I QI FTHT FAYAZ TN TF e e e ofereize aanfam (Algorithm) 991 20 |
w3l Ui, Wle x 3D RfR e § a3 W8EAE (Outputf(x) AT e 7 | ™ Wy g=ifys T
F(x) e = T
Wﬁmmmamﬁmﬁrﬂﬁwﬁufwwmaimﬁwﬁmwﬁw-
FACLHA | |
wfb‘aﬁfrﬁﬁﬂMaamﬁﬁﬁwamf(n)mawﬁmwmwwﬁmmﬁum
A qR CHITIS B AN T | FWAECHT TR f(n), T 9T 5o12 T S I 431 QF, A6ABA
(@R 395 (BB1 n 92 TR ToreR e I M, T (OBt @ e =i
ﬁ%wrf‘r”wwmﬁwwamﬁtﬂm @3 Rrageite 513N IAHHT @9 (Time complexity
algorithm) @3} TS IEBOR CTHI (Memory) 4% Rrawte =@ TACaEHAD 'ﬂ“l“Tﬁ"T'ﬂ {Space
complexity algorithm) T TW |
fow fomfE gemifivs cr &1 3
> | T gl fdRe

ALGORITHM-1 funding the Maxirnum Element in a Finite Sequence.

procedure max (a;, ... .. a,: integers)
max : = a, '
fori: =2ton

if max < a; then max : = g

{ max is the largest element)

IfEE- S

3 | e e qreifRm

ALGORITHM-2 The Linear Search Algorithm

procedure linear search (x: integer, a;, a,, . . ... a, : distinct integers)
ir=1

while (i <n and x # a)

ir=3+1

il <nthen location: =i

else location : =0~

{location is the subscript of them that equals x, or is 0 if x is not found}

-




feorhie weTaios sore e = b
© | AT A wpwretfin 8 '
ALGORITHM-3 The Binary Search Algorithm
procedure binary search {x: integer, a;, a2, ... .. a, : increasing integers)
i:=1 {iis left endpoint of search interval }
j:n{jis right endpoint if search interval )
while i < j
begin
m: = [(i+j)/2]
ifx>aptheni:=m+1
elsej:=m
end
if x = a; then location : = |
else location: =0
{ location is the subscripot of term equal to x, or § if x is not found}
qerReR-o
() WI-TRITH I (De-Morgan's Rule) $ A, B (¥ (319 4f6 &6 < A’ ¢ B’ OITR [ 15 T
DAUB'=A" "B, (iDANB)Y=sA"UB
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={x|xe AS4dxc B}
fReg = TR A C B;
AXEATMxe BEAI
= {x|xe B}
=B
JAUB-A)=
(BAC)UA =AU(BNC) (e fafu]
=(AUBIN(ALC)
C=BUANCUA)
HANA UB)
A, ANAYUANB)
M, dU(ANB)
Gi) SR EfR, AN U=A
AvANB = (AN u{AnB)
A, AN{UUB)
q/, ANU
aq, A

[7%= ff¥)
(fafern fafe)

[=% ]
[+ ]

[A-97 TW GoF]
(=% fafw)
(oW fAfd]



fordte TpeTaiow WS v

(i) AN (AUB)

= ((AUPN(AUB) .
=>AU{®NB) : [x%= fafy]
=>AUd | [erreas fafR]
= A [wrevra fafd]

(iv) WA I, xe A'-B'>x€ A’ TN EB’
SXEAIMxe BoxeBdMxg A=xe (B-A)
L A'-B'cB-A _
QEFANF IR, xe B-A =>xeBaRxg A

=xZB 9¥®Wxe A’

=S x€ A AWxg B’

=>x€ A'-B

~B-ACA -P

weWd, A'-B'=B-A

381 BuC=[2,3}uU{3,4}={2,3,4)

BNC={23}n{3,4} = {3}
S AXBUC) ={ab}x{23 4}

= {(a, 2}, (a. 3}, (a, 4), (b, 2), (b, 3), (b, 4}}
AXB={a, b} x{2,3}={(a, 2),(a,3),(b2), (b 3}}
AxC={a,b}x{3,4}={(a 3),(a, 4), (b, 3), (b, 4)}
o (AXB) WA X C) = {{a, 2), (a, 3), (b, 2), (b, 3), (8, 4), (b, 4)}
AT, Ax(BUC)={a b} x{2 3,4}

= {(a, 2),(a, 3), (a, 4), (b, 2), (b, 3), (b, 4)

@4F A % (B~ C) = {a, b} x {3} = {(a, 3), (b. 3)}
(AXB) N (AxC)
= {(a, 2),(a, 3}, (b, 2, (b, 3}} M {(a, 3), (2, 4), (b, 3). (b, 43}
= {(a, 3), (b, 3)} :
T, AX(BNC)=(AxB)n(AxC)

2l {(AUB)UBUC)UCUAY |
={(BUAYVBUQCUCUAY
={BUAUO)}U(CUAY
={{BU(CuUA}uUCUAY
={BU(CuUA)U(CuUA)
=(BuCuA) '
=B’ NC A 713 TSI I8 ST T

Wl AuBUC '

={1,2,3,4} v {2,4,6,8} U {3.4,5,6,9}

={1,2,3,4,5,6, 8,9}

~n(AuBUC =8

ANBNC ={1,2,3,41n{2,4,6,8} ~{3,4,5,6,9)
= {4}



w®

1

W |

B |

fowanS mecfbx
~nANBNC)=1
n(A) 4,n(B)=4,nC)=5 .
(A +0B)+nC)-n(ANB)-aBAC)-n({CNA)y+n{AnBNC)

=4+4+5-2-2-2+1

=8

=n{AUBuwC)
A={1,3,57},B={24,6}
AxA (LD, ML)GLHOLDGDGE,3.6.9.3D6D.6,3,655.6 .0 D,030753),
(7.7}
S n(AxA)=16
AXB={(1,2).(1,4),(1,6),(3,2), (3.4),(3,6),(52), (54), (5,6),(7.2.(7,4).(7,6)}
S () n(AxB)=12 '

BxA={24,6)%{1,3,57}

= {(2, 1), (2,3 (2,5, (2,7 (4,1), (4, 3),4.5), (4,7),(6, 1) (6,3),(6,5). (6,7}
s (DB xA)=12
BxB=1{2,4,6}x{2,4,6}
= {(2,2),(2,4), (2, 6),(4,2), (4,4), (4, 6),(6,2), (6, 4),(6,6)}
~ {ivyn(BxB)=9
n(AuB) =n(A)+n(B)-n(ANB)
=17+28-14
=31
TSGR AL N,
XY= s ()
I SO { |}
(i) '8 (ii) (I TR AR,
2x=13

13
X=72

(i) @ (i) FRmamt e 1Y,
2y=5

y=3

s, y)=(ﬁ,i) Ans.

fx= m

A, y= NT-x 97 COT0A x = 1 (4G9 x = — 1 7 WET @ AT T W 1 2 x> 1
LEltH=12x2~1

e, -
-9 =T (37 =\ Tt
F(O)=\1-0 =17 3T
F()=1-1=0 T 3IRA
f@=NT- (27 =v-3 7 =3

ITAR, £(0)'6 f (1) 9 T o =1 4 |



o |

o |

TG TR = fers
(e W,
A={1,2}
X B={abc}
~AxB ={1,2}x{ab,c}

= {(1. a), (£, b), (1, ¢), (2,8), (2, b), (2,c)} Anms.

et ST,
U={a,b,c,d.ef g}
A={ab,d}
B={bef}
C={aeg}

9=, (AUC) ={a,bd}u{aceg}
={a,b,d,e g}

~ ALY =U-(A)
={a,b,¢c,d e fg}—{ab,de g}
={c 1)

9[qE, BUC  ={be,f}{aceg}
={a,b,e, g}

=~ (B =U - (BY
={a,b,c,d, e, f,g}—{a.b,e g f}
={cd}

d¥¢® (AUB) = {a,b,d}u{b,e )
={a,b,d, e f}

-~ (AUBY =U- (AUB)
={ab,c,defg}—{abdef}
={cg}

= (ALCY n (BuC)' w (AUBY

={c¢,f)n{c.d}v{c g}

{e}yu e, g}

[c,g] Ans.

(pvr)"(g*r)ad Truth able TAREE TG Coff 2/

p 9 r pvr

(pvr)*{@*n

T F T T

F

FEAMR Truth table SPIE A Propasition(® fare |
RN

q11 o) 3 ITE HF

4% o3 § N &3 Wi gt

99

qi* 00 & Y AP PR S I S =0 AR 1, 4,7 ......... N AT RWEeain o= o/ [ TGS TR |
1% 08 3 MW I » N TW, BT q =¢ 41T~ a2 SANY ¢ 78 4iev e 39 |

Y902 §S=1+8

Y ob3T=1+3

49 o9 3 CUMHE TG
¥4 ot § B (9



Co %K)
(Relations)

RSN

N

O TFH (Relations) 3

oy AR HEfEE «x TSR Rwiw [y swor Ame AR @, REEE I (Less than),
g€l (is paralicl to) 9% ST (is a subset of) TSN | Breacts 6 GG A = {1, 2, 3,4} @B = {1,3, 5}
Rt R | A GBI (T (Y TR B GG (T (0 BAMITRA (5TH (x5 oI frw @3B w1 @ea G5 F 1
2| =8T%, F = ((1, 3), (1. 5).2.3) (2. 5), (3,5, (4, 5)} | WOGT F GTHA WEHE & (AGHTTH 2o TAMH A
T8 (AT G T8 MM B OB (W0 QISR (T TR (4 4w Berw a8 Bsmmem ovrw cris )
OF (T I @, F GO A G0 (TP B GNB 9% == I 7= (Relation) |

TS A WG FRFSII 2 Fa1 T )

F={(x,y)Ix€ A, ye B dqx<y]!

QI BT (U, F (316 A x B &% ((TLBR @3B B4TA6 Wfie F - A x B

fEre, WA A = (2,3, 4,5) 9B = (3, 6,7, 10} 70 ¢ sl #f7 | A (WEA € TwE TAWH T B
CLBA (U BoIGTe Rete SR TETss a3fs G F 6w 13 |

=B, F = {(2, 6), (2, 10}, (3,3), (3, 6), (5. 10)}

G=A, F CBH A (6 (WTE B G0 36 S R F ST (ARSI 4301 330 T |

F={(x.y)Ix€ A ye B @3 x w4l y faeman};

=338, aUMH, FC AX B

¥l 4%, R I3 A (B | R @7 BAAAGE o auwerg Femsd 3B G6 F 4w 3@ aw afsh
TATHICSE SR 3w SR (BTN 7% W | WY '

F={(x,WixeR, ye R AW x>y}

QA F GO T8 M (716 R-9 2T 9%fs smw |

. WC‘I,FCRxR

D U 99 A (Definition of Relations) 3

‘A’ @R ‘B’ qT0t G T 4@ GFF A x B &R (A ] BATHGLE A (U B- (S WD WHH (Relation) I |

AT (@, A (75 (VT B (T F Q30 S &0 _

() A G0 a8 BWH F 97 Q34T FACTe A9w B T0s 1t |

(i) A GG (FF SAMH F-93 TFITEHGRER (PGS A8 ARTS AT |

(3) @ T, A T FFEHE Retvm Foeem el ¢ ek B T TS it e e o
o ¥ 77 | (SAibTER AT A5 A 9 B G5 (IR T




———t

e b

) a¢

TR B fiw" 1w IR W AGER WS A7 A GEA grere’ BHmIeR AN B (SR Wi
TR AR | FiAet, aTE fAla AFMEE AHIET QAT AR | QXS W A, A TT B (B a R A
b WIWS (Related), (WA 2 € A 99 be B.

T @ SH (Relation) ¢ R WAl 5 =1 T, ST 511 T |

aRb.

BAEE-2,. | TR 3@, R = (N, N, P(x, y)}, (T N Tr6ied 7R B @3 P(x, y) T “x < y & IR |
TIETA R, 43 SWE | :

BArE-2.2 | TR W, R, = {N, N, P(x, y)}, (A N 71Sif&s 5erim (518 422 Pix, y) 441 y 43 Jw « a7
frererst g 03 |

M, 6 R, 3, 15R,3, 2R,3

R.9.d TNTHY (TR 4R (7® (Domain and Range of Relation) 3

(2 W, R 930 TN oA BATI | 9AR TH A (4TF B 93 (@ Reer™ R T3, o7 Rostsnas Triraned 94w
TAMTTE (SIS 0N T | @ WA, COITHA T, A O3 93 BAeE | werlee R G007 ereTe wrmEyd fdh
TS 39 TF (A8 | 9 WH WIGH @ (Range) T B CT0OA 43 AT |

amnﬁamﬁrmwﬁwwwwmkﬁmmﬁﬁmmmmamm
(F IO ARG ™R Y 20 (W, “RADTS qW Tt Fems= R I, o770 w3 o= R & g3 BHe6 wra fors
TR | Al wmar o3} T = w-

12, &% A, B 9 Rerim R = {(1, 2), {4, 5), (2. 3), (4 6)}

AR, {1,2,4) C A TER, 1,2, 4 @ SHARHGTE TR (BT OF WEEE A4k {2, 3, 5, 6} = B, N 2,3, 5,6
« BHAMIRGT T (RQ AT WS |

TARE .3 | :

R A={1.2,3).B={xy,2} @RR = [{1,y), (1, D, (3.y)} | (ETTA 4R @G & 7 |

(A W, (A% A =1, 2,3} a3

@B:{x,y,z}

SR = {(1,y,(1.2), 3, »)}

(TEE R, A x B 93 BATFD |

T a7 SITAIR-

1R,, IR, 3R,

TSR R 97 COITHA Tomt {1,3} @k

| T {y, z}

Barg-.3 | TR A = {eggs,rmlk,corn}NB {cows, goats, hens} TH T A ¢ B ¢ W7 ST A 97|

o)

(W IR,

(0, A = {eggs, milk, Corn}

QI G B = {cows, goats, hens}

A IR B 93 WY S (a, b}eRWWWW Tf% a, bw'ﬁ\‘stﬂn

fRrdream

R = {{eggs, hens), (milk, cows), {milk, goats)}

«Q Sy AR

eggs R hens, milk R cows etc.



W fonabis waioey

B2, | T 1 Tov W e fadiae sty s Qi o 1 Terenns, Sl G @
ey o e 3|

AR 6 o7 AT qR O T TES MR T ¢ Wity Hwre Rarews | weA ¥ @ ww R
WA 8B ¥ THER T,

B9, (ltaly, Switzerland) € R.

f®g (Canada, Maxico) g R

2.5.2 Diagraph 4 Relation (& 31T By 341 TN, [ArifATat-2000]
- WA 3, A 9T WY &) A OB WS A (B Relation R (B T HHETS €A ARITH LM 37 AW |
ARTH A (TBE TAMIMGTEAILS TS @R, SR x G471 AT BAMH WS y 9% &I B 7 o
WREH FACT A, (ARA x, y (B WAS | 9% Diagram (T Relation A7 Directed graph 3#1 T |

A R, OB A= (1,2,3,4) SRR ={(1,2), (2,2). (2. 4), (3, 2), 3, 4), (4, 1), (4, 3)}

l A

ﬁ'@Relationﬁ@CW‘#TtﬂTMl ammﬁ’mm, aﬁmwzmzﬁmm}mnma
2 is Related to 2.

.5.0 FTEAT % qf &4 (Cartesian Product of set) §

R’ CWER 7 A 1S TRy oM T (wted Ot ¥ ¢ q& bW ween @b a1 Fnddn v b
Lol

WfAA={a:ac A} 9B ={b:be B} T&A A QB (6 4202 IR &3 A x B ¥R foref=t o 2@
a2z EfFfiTens sg@Eifire =0 o

AxB={(ab):aec A be B}

AXB (3 ASHE I A Cross B %! 70 |

TARGM-2.8 (F)

A={1,2,3),B={a, b} WM AXB ={1,1}, {1, b}, (2, 2}, (2, b}, (3, 2), 3, b}}

TR 04T B T MY § A I, A G B 7B G 1 99 T n(A) = p @R a(B) = q T TR n
{AxB)=pq.

BARE-2.8 (V) 3

. TAIA, A={1,2,3},B={a,b} SEAnAxB)=3x2=6
wdie A x B 97 %49 GG 6 T (oTTa BAAE RaE ¢ |



=T 9
2. NG 3B (Properties of Relations) $

W, ﬁAamnnAmBaammwmmwmmmﬁw
fareriats RS 4 st o1 20 Tone

() efswfre 1 R G (Reflexive Relation) 3 WW |

iy afem It Frals Rrem® (Symmetric Relation) T ¥ |

i) wefem 3 «fSfalie RreeM (Anti-Symmetric Relation) 31 9% |

(iv) TFRR T GAfeoe fFTerS (Transitive Relation) I ¥

B frereimarara tafHy fm werwes 3 o 2 -

(i) efeufre 11 Rerfirs Rie= T I (Reflexive Relation) 3

Y3 R AxA SN A GG S¥Y R 3 afos sqgan g | tiae Ao (pa)e R

TaE™-.¢ 3

¥ A ={1,2.3) A GTB% Fie SmsfR g ceteei® afeafe s |

R; = {(1, 1), (1, 2), (1, 3)}

Ry={(1,1),(2,2).(3,3), (1, 3)]}

Ry = {(1. D.(2,3).(1,3}}

Re={(1, 1), (2,2}, (3, 3)}

IR WHRGTHIR W (IIA R, QR R, TN dfewire sy FRT ToU SqOId W4T TEG (2, 2) R
BT TG | R T SOE AT TFTETed AT R

(i) e 2 Prealis Roes = oW 2

THRE AxA DI A OB GY R (& @ARSSTH) 9% 791 2 4 (a, b) € R & (b, a) € R SN A (T
WqW R AREATy %1 A @R (FWM ATAR =R W |

TAEE-a. 8 _

2, A={1,2,3,4) A O 5w SaerR Ty et gfem 3t Sl e |

Ry = {(1, 1 (1,2),(2, 3% (1, 3}, 4, 4)}

Ry = ({1, 1. (1,2), (2, 1), (2, 2), (3, 3} (4, B}

Ri={(1,3),2. 1}

Rj=—

Rs=AXA

Q9T R, ARSI W IMA (1, e R, FFE, He R

R, &feamay =m, TR (1,3) € R; ¥ (3, 1) ¢ Ry

R, AT IR (1,2) € Ry, (2, 1) € Ry

R &S |

(if) s 7t afbeali® RO™S (Anti-Symmetric Relation) §

4ERe AxA ST A (U S9¥ R (& 9] S9% #M IR ¥W (a,b) e R @R (b,a)e R=>a=b

BAEY-2.9 § A= {3,5,9) A (70 feRg aterafs www (Relation) ST oy |

R;={(3,5)}}

Rz={(3.3)(5,5) (9,9}

Ry =1{(3,5),(5.3), (5,3}

THTERTTRS W9 R = {(1,3), (3, 1), (2, 3)}Wﬁﬁﬁaﬂmmwﬁﬁmmwam

AFWGR R’ = {(1, 1), (2, 2)} Swwl’ &femm qze wefet |



W

S et
(iv) Tl 0 GRS R (Transitive Relation) ¥ &¥8 ¢

R A={1,2.3,4}A O R ISR W @ wRd Ry |

Ry = {(1, 1), (1.2),(2,3), (1,3}, (4, 4)}

Ry={(1, 1), (1,2),(2, 1), (2, 2), (3. 3), (4. 4)}

Ry={(1.3),(2, )}

Ri=—

Ri=AxA
ammmﬁmﬁmmmWHwﬁmmmmmw

(2.1),(1,3)e R, g 2,3)¢ R,

RO YA APRCSA (Kinds of Relations) $

RIS fEaemn = ww ) wa-
MR LA (Equivalence Relations); X | &% W¥¥ (Ordered Relations); © | ®R™A (Function) |
3 | TS W (Equivalence Relations) § 03 W CT6 S-9 WWW R 7 TS Reflexive), FUAGE

(Symmetric) @R Jvff® (Transitive) TV, wo7 5% Squre FST*(f U (Equivalonce Relations) 911 ¥ ¢

Ord

R R AT AW T T4 Frsw o Lafidy wrea-

() ¥fBae s ST WA, aR A,

(i) ¥ aRb TYALR 4,

(i) aRb OMbR ¢, BEH 2R ¢. ~

FIMTETS ST = (F & G5 5 Q0N TS Sy | wefe

(Ja=adf®ac s % ¥ )

(i) Wa=p wdap =y

(i) ¥ a =b dMb=¢, TIRa=¢

2 | & U{U (Order Relations) 3

"I, R TN O, 5 TN 93 www W feww foa wfrw e von-

() (ﬁwﬁv)c!JMaemammmi,aRa.

(i) (WA fF aRbaMbR 2, THa = b

(iii) @fab®) Wa R b aRbRc TR .

A% WA R (¥, ST (Pavtial order) T Oy T (order) T TW O R B (10 5 q fET IFY 9{Y (Partial
cring Relation)ﬂ@?’lmm(&dcﬁng Relations) 391 &0 |

TR ST SR < I a <b W 49T 301 QU | AT 97 T g Wiy, Hx b (“a precedes b™)
Ao CWTR SR fovewy enfe

a<b99a< b aRa+b; E @, ‘a strictly precedes b”

b awda<p; 91 T, ‘b succeeds a”
b>awdac b; TSI & “b strictly succeeds a™)

TN (FF A 7] ACF TSI < < 5 g > 2 ARATE TR <, <, > a2 @ T e



T a»

© | T4 (Function) § 77 ¥, A ST B (T (FF 56 5| A (VI B CNG TMF f T A x B-93 a7+
GBS BATAG (T (i) AT 4 € A-9% ) @IS BWH b € B UTF WA (a, b) € § T AR (i) AW (2, by € f TH
QA (a. b)Y e f TR SRA TN b= b’ TR ¢

e (i) (A AR 2B a e Amz-mfaammaw%wmamﬁ(u)cmﬂﬁmae A
T f-07 0BT GA TR 3D FACETTH Adn VoI TR | TOUZ, (Y] NTR, A (WS B CTLB TN f
TR A x B-43 FRHGER 43I BATE (@A A CTBa 2SS Bomms Mot AGES FHRPOAN (TR
OB TACAITGA q ST T 1 F[Swe TN AN, Wi ST fl 0w SBIER o |

TIRETH ALFSHS HIYRTS £, g, F ¥ APIE oresy e 791 4 |

A (70 (RTF B (T f Q5 WM &L STt iR £ 3 A — B @3¢ aBTE 1) T f TR A (A (TP B OB
93 W " (2. b) € f T TAb (P f-a7 HER 2-07 ARERA (image) M TH @@ 011 R b = f(a).

() WH I, A oA FrondivR v B TR FToTER waRmeTTR (6 fars cRfba ¢ SRbE =t At
LUl

aR b (AU 77 | 13 PAR aFifys frmdf I IS AW | ToM A G5 W fEP BAMA B 1004 (T
(1A &) (Unique) So1vITAg A 738

B A

(%) TR M, A T FPERTH Q| B T SR @ TNER 6 5S¢ (wAban @ Safos ax B a
Rb (YA T | e farwRia @aw a3l G 7R <30S AR | IR A GG AT TR AN B
LB (A (BT Weet] Tor= FefHB I |

O

—

G 1

&b A FG B

BT SURTT (F) @ (¥) (T T TR A (B 2ATIIH EAHTAR TR B CORBA (T IR A
TR AfEHB 3R ATS AR | o« WRAAX TRF (Relation) I TH A (B (473 B O 3G WA (Function of
A ino B, O WIREHTS FOATS f T S0 T T AL O] T 8

f:A—B.

TG 1 f: A— B (T AHRIOIE 07N TW A (T (T3 B (708 fSwet (Mapping of A into B).

@t § 9IH SN (Relation) IF aFA T (WA (IHI GAME B (IHA O] (Unique) BAHTTA e A8
(Associated) 21T, SETA & SRWE A (6 (NS B CTF I F10W 201 ¥ |

T § PR AT TSR AEEAS (T AN T (W ST 93 aww Teww faful w3 fex
TG 1 AIE, TE & SHACE Flew= a7 T

et 3 T (a.bye f:A— BEN, SR b- cwaawé’rmamaﬂﬁmﬁnmage)wwamb fla) R TW |




o fewrdhis Wb R
W,mmmmmms(i)maﬁ,f G PR G €37 £ED THE TYE AT
st T SIS A | IR x T T IR A G, T f(x) = x? | HOR, T f-5F TV XK TS A
TeuTR (B Y (8 TR (ST YIS TR (R SHIRATTRHA T AW, f(-3) =9, fror=4. 3329, f(-2) =
WA WS AR, (3,9, 3,9, (2.4, (-2.4) ... ... 2l TrreeeTT G Tewa £ & AL FAREITS
forate S f R 2 R, f(x) =x?
B (9, f cRxR.
i) WA BR, 24 y2 =1 aﬁqmﬁmlam,ﬁ:l-xzm,y:xm
e, y=I- % aRy=-+1-2
ﬂﬁ(x,y)Wﬁﬁx—WWﬂWﬂ@ﬁ&ﬁﬁﬁﬂ,myzﬂ 9 W y =1 22 A, (%)
CTTR | e R SRR Ty = - 1o T, £ = - NI 1 A o £ A s wen
SR T | TR S T £ 2R > R, fix) =V 1 - GR f SRR, fO =-~1-% | fy=1-%
a3 (ST x = | (4T x = —1 ¥R Worfe ofefl aws wea wdie, -1 sx < 1 RPF A @0y <1 f0=-
JT=x =iy corm @3 5y e -1 <y <0

T
| <]

A B
(iid) § 8R—>R.f(x1=‘i' I x = 0 NS, x-«7 A ARTT T T WA F(x) 97 @I MR A |

(iv) WA ¥, A={a,b,c,d} YRB =(x.y,2) o 5 g AT £: A 5 B.
GHITH £ 93 (ST A = {a, b, ¢, d} IR A (x, y,z} fa} =y, f(b}=x, fle) =2 AR f(dy=y
SISAR (a, y), (b, x), (¢, 2), {d, y) TRCEQET] -2 FHH |
AR TFo e Y ¢
BAEN-2.50 | (A = {5, 6,7, 8} TR B {1,2,3,4,5) T, A UB @ T4 Frfwras
(e f) A @ o SetreTs AT B @ T BT fTH v G 9% €W w1 A U B.
~AUB={1,2,3,5,6,7, 8}
BAREI-LS 1 A=1{1,2,3,4}, B={3,4,5,6,7}, C={4, 1,8 T ANBNC o5 T o 2w
(remern=r ) A 4B U G T @I 6 ACE A GNB a7 ST BATTRCTT TSHS ACE |
o AMB={3,4], @A B GRC-A @ WM (ANB)NC, 2 (ANB)NC= {4}
THITE .93 | & W 8
@FAuBNO=AUBNAUC)
(DANBUCO=ANBUKBNO.
Frorer=r ) (%) e,
AU{BNC) ={x:xe AT x (¢ BNC)}
={x:xe A9 (xe B,xe O)}
={x:(xe AU%xe B), (xe AW, xe O)}
={x:x€ (AUB)x€ (AU O} = (AUB) (A L O). (@)

(%) @,



CC—Bgiblie Qigpka)

AnBuUC ={x:x€ Axe Bul)}
={x:x€ A.(xe BRI x € O)}
= {x:(x€ A, x € B) I (xc A, xe C}}
={x:x€ (ANB)S¥Fx € (A ~CO)} = (A AB) U(A N~ C) (amfire)
TG $ TATER ATH (ATS (AN T O, GG FAM @ (THA (e AfEw 125w arere® werfoa Betw I%7
I (Distributive law) TS |
SARRE-2.50 | FOF £ & f(x) = x2, (T -2 < x < 8, Wt A@S 30 D1 £2), f(y - 3) @R f(-5)
= R E
frome=f]) ro = 2= |
f(y—5)=(y—5)’=y2—1oy+2sﬁs<gaamﬁ'wmﬂﬁ_zgy_s <g SR I<y <13
f(-5) 9% TR RGNS 77, FRA -5 PR (SR TEES 7Y |
EATR-2.58 | R IWT A SRS : R = R @& f(x) =x Wl NIs 20 21 1 f-21 e Frfa w2

(remra ) ereref aiwa st 2 47 @wfS T a0, W AP WO AAH |

-‘-f(‘v;)=(‘v;)3=a

Rér LT AT AR (TR TR GTBA TG B (XT3 (7 ST “Nou! T BTS TS 7L |
T f 47 (A@ TE ARG TR (N | '

TAAR-OIE | fix) =22 (MAMA -2 <x <8

(1 020, () fi=31. i) £ (v fa-3) Rfm =

i fi-3) COTR W TR T AR N @ -3 AHG (ST SEE W

(i) f(4) =42 =16
11\)_f(t-3)=(l—3)3=t2—6l+9‘tﬂmhﬂmﬁ,—2£l+353,m—2+3_l58+3,‘<ﬁ,lgtfll!ﬁll

3x-1x>3
TRRET-2.0% | f(x)={x2-2,—2sx53m, £2). §(4), f-1) @ f(-3) Fefw =2
2x+3,x<=-2
e ]) s =2r-2=2 - 2<x%3
fl4)=34-1=11 -x> 3
fi-=11-2=-1. --2<x<3
FCH=2A-N+3=-3, .  x<=2

BHERE-2_ 5 | R FRERGER GTEw ak 3 2=

() FOO =yx+ 4 (i) f(x) = Wx=-2) (i) f(x) = \}4 —x2
{(iv) f(x) = 2cosx

(i) -9 COITRA, x > — 4 AT -3 (AW, f(x) > 0

(ii) §-97 COTAT x-97 B IRET T, x # 2. >
-4 @ f(x)- 97 TG VT T, P TG

(i) {97 CSTCR -2 < x <2; f-47 AW, 0 < f(R) < 4.

(iv) f-9I7 CSTCNR x- €7 TG IRA T

f-a% @, -2 < f(x) <2



v ' fordn ooty

A0 | A= (1,2,3,4) 9RB = {1,2.3,4,5} TR f(x) = x + | TN WIS f: A > B, f-£ A
9 g T 3= TS o iy

Eromra ) =2, 5@ =3, f3) =4 =5

WEGT, TR B = {1,2,3,4} = A

TomGE e = {2,3,4.5)

TT, £(A) # B. T WD M wigsw 7w |

3.8 9™ SN (Inverse Relation) 2

F I A (53 (47F B (70 (39 WU T OE F-a7 o dw owg wm B 16 (40F A o 93fs s =1, !
YR AFT T W | WG F-! = {(b, a) | (a, b) € F) | (A W, F SNOR TEYS TACEIGOTATS A4y € Fd
oA *T=R I 4R Faee ode s L Atem T

YA AF, A = (1,2,3) GRB={a, b} 46 G5 A B (TP B @ 43 TqH F = {(1, a); (1, b}, (3, a}} | F-«1F
e S A, B = {(a, 1), (b, 1), (3, 3) | S (U, F SCHY (I Q2R (78 TN B! WE0d (3 Q3R (OT0N |

3.¢ T G5 R B7gf=19 (Representation of Relation of finite sets) 3

w91 0%, A 93 B B AT (Finite) G156 | @ 7 AW G5 (40F T3 e R fwm Aes Seigem a1
Y| 43 AT, GG A ={1,2,3) R BB = {x,y,2) | Q96 &6 4tz @3B W2 o= R = {(1, x), 2, ), (3
z)} 1 g5 afdram forem A Sorgse 3 & |

29T AR (TS Array *1%0%) ¢ TR Bafb st weie o 7= 3

B
| X 0y oz
L1 © ¢
A 210 1 0
30 0 1

«q o zr 3% anem oo toft F9 1 A GG 29T BN 1 99 B @30 IR, 2 @3 o @3B QIR
R 3 G T G G0 | e ferE R an wweey Ry Tog e w93l arvemen e 11 o
TALEHG T (1, x) | TOGA SN GTATS x TAE A3 1 0T | G 7 I 0 P | 1A 1, 2, 3 €97 T 5,
y, z 99 SH (RTNI) CIRITT T | CTORCA AT TR CTUNGA | R, W (T (R S T TR 0
WK | oo itz wgred sy famafe s (3 3 W #fd

R={(L,x)(2,y,(3,2)}

Torr e unRe wElre Fe WhH I @b Ui ante @ W aw BN (e §iv ofs
SRATITRLS T I | G310 MG (7 93 FAW G- I QTR (1 4371 iyt o =8

R37 AT (Arrow diagram *uf®) |

9219 {=owa oatft AT ARSI o 3R 3




W -8}

FA AT SR wel 75 I et Wk 1 e4vw pEfE e o A @3k Fdh siafol @ oF B dew
BRI WG A CTA THMIA 1, 2, 3 ) xR | &8 5183 70w B G1eBa oIt x, y, 2 (T4 TONR | A (TBR
(T BAMI, B (TR (1 7R SAMTTR M SE FoR IR BT B B = %11 ¥F 3@ (77 0T
Bw fou (T e TR R = {(1. x). 2, y), 3, 2)} CT% =0 T 1 Borea I Bawa wyan st o wfefEs
3 qIW

1B TR R 5@ (Directed graphs of relation on sets) §

It Ao 7fe 1S oyt oA @3S crafers Rrrm R c® g T T e @3l 8 s o, o
QFE GTLBE MM W O 308; O @ Sfammm Bz $orgom sacs o )

R 203, W3S G0 A = (1,2, 3) 1 A (TBA WD WY o TR |

R={(1.2),(1,3).(2,2),(3,.1),(3,2)} i

Toraa fora = 30 T @, A (TG 3B ToAE 1, 2 am 3 RS W ot T | @3ea fATEe R w7
TFMEG WA I IR o S v | oafl wirmrea e T carata o595 B | @ Huawe v wrneT
(Directed diagram) I0H |

BT fou (4T 97 FREHE T R = {(1, 2), (1, 3), (2, 2), 3, 1), (3. 2)} TR (74 %0 W |

TATEIE-2. 03 |

WS, A={1,2,3}

AR B ={x,v,z}

W R = {(1, y), (1, 2), (3, )}

TR BTN WeRe 3] |

Fromer= ]

NI (T WITE,

A=(1,2,3}

B={xyz} 499

SRR ={(Ly) (2,3 v}

WS, SR AN EGa i sl fw s zom

oo 2fdF

_ O e I

(= = R



8 ferdi® Ry
St affiwa ¢ '

o

7

QY SR e A FTRF (Composition of Relations) §

42, A, B 47 € 36 0 ) <At ¢ W, R TR A RTF B @7 W (RETH) @K S TR B (ATF C €7 ST
(Relation) | BT R q e § G(E® T A (N0 C 43 SHE YoM 307 | R W22 S FATTA 0@ TG00 S
Roswﬁ%@wm|mammwmm?@wﬁmmmwﬁwﬁzﬂmmswmfﬁﬁ
AW A |+ @ TS Ay ofa = o

RoS={(a,c)8aec A,beB,ce C,(ab)€ R G4 (b, c) € S}

THIRR-.0

WA AR, 5B A={1,2,3,4}, BB B ={a, b, c, d}mmﬁi‘c {x, y.z}.

ST 43 W, R R = {(1, ), (2, ), (2, d), (3, ¢), (4, d)} 9 BT S = (b, x) (b, 2), (¢, y), (d, z)} 42D
R 4 S 971 W formz Agew vy 397

o= ]

F R,

G% A={1,2,3,4}

GB B ={a,b,c,d}

ﬁ?C:{x,y,z}

RETA R = ({1, 2). 2. 2), 2. ). 3, 0}, (4, d)} 4%

RTPR S = {(b. %), (0. 2), (¢, y). (d, 2)}

q3¥ R @3¢ S 97 Wew e for 7wy = fd

&waammﬁmAmBmmw%%@ﬁmm)wmmm«ﬁw
aﬂ—msmmwﬁmmuwﬁmﬁﬁ@ﬂwm%ﬁﬁﬁmm)mmuRams
ﬁzmmmmﬁmﬁ*smmﬁﬁmm| :



™y

b el B SRR

T 144

R RO B 9T TRTETS (1, 2) O TUCEITGS S9 $AIH 1 o I TR 4 | RS TAWH a, S CGTHR
mmmﬁﬁﬂIWﬁ(l.a)WRNSﬂawm?ﬁmﬂlmmlCﬂﬁWA
mﬂmm%wm@aﬁmsmmmmammmcmme,mAmm
BoTHETE R GRS G FCEIE TIR I WA | A @7 TR 3 (ATF B GTOA TAMIN ¢ (5 WA, 47 ¢ (RF C
TR y oA TR | ST 3 47 7 y R o ST FTS TS <A | S o et ferees ol

3(Ro3) ¥

amﬁmmmRaa&saanmmﬂwﬁmﬂﬁﬂm

RoS = {{2,2). 3, ). (4. )}

g0 8

¥ TS, A={1.2.3}

&SRB ={1,2,3.4}

W9, R, = {(1, 1).(2,2). 3. N}

Ry = {(1. 1 (L, (1.3 (1, 4)

fafn =2 3

(i) R; Ry, (i) Ry, A Ry (i) Ry — Ry @R (i) Ry Ry

B={1.234]

a®R = {(1 1, (2,2). 3. D)

Ry = {(1. 1), (1,2} (1. 3) (1. 9]

~ @R URi= (L D12, (1.3), (1, 4).(2.2), 3. 30}

RN Ry = {(1. 1}

(i) R -Rz={(2,2). 3. 3}

(iv) Rz - Ry = {(1, 2, (1. 3} (L. 4}}

TIEE-3,23 | R GRS ¥ W0 COe SIH (50 ¥4 |

TR, R € (1,2, 3) G {1,2,3,4) OF TG IR = {(1. D (L4, (2.3). G, D. 3.4
4R S T {(1,2,3,4) 9L 0. |, 2} ¥ TG W

AR S = {(1, 0, (2.0). 3. 1), (3,2). (4. 1)}

(o=

SOR. R % § 31 T (TG A (39 391 T | (T R @3 el ey R I TG 17 F3
S SOR={(1.0), (1, ),(2. 1).(2,2), (3.0, 3. )}

2.9 9E ¢ MG e A S8R (Composition of Relations and matrices) 8

ﬂnﬁmaﬁwmmmamwmﬁﬂ&mm@wﬁw{muuwau)ﬁsscmu,m
1 SRATR CTBTe TLH 30 T .
firz foom @3 Tomwm weafere 30 s o <o -

| 2 3 l 2 3 1 2 3
a b ¢ a b C a b ¢
X Yy z ¥ z x ¥ z

%‘mﬁaﬁﬂTﬁHWWnamamr&ﬁmﬁasm@ﬁa),wmm 15 @ 93e
3ﬁmwmwmmﬁm?ﬁwmﬁmmlm 1B FHTR (@ @R gD EEHR IR F
| TGTR A1 TR 3 IR FLA AR AT AGIFF




2] LR i tei

= Wil e wor MG art a1 R w7 vn, o 71 TheE @ R a7 et T T 5 )
TG TR T @35 3618 form stew v9e T @i TG A T 4 % 3 T 9% SR TG B 1w 3 x 2
T, 1 WhH A 97 e TR B o8 w0 Ry ok A4 Wi FEw Wt g2 ol TitRE @t e
W 7 1 TG v 3] TR WSy owea A WlTER Y B WIGE o4 [ TR A TRER A B
TGR o 7= 936 4 x 2 Wiflie ~Mom T | wom fiee B ifivew A Wl v A ww A e A«
ERFTFR I WA RS ST 91 AR |

WILTI AR 8 Curem A FCED e e o am | giw ol Rt e = e coee
(Composite) o= ety =1 =3, oo wimn et “efTs wwe o1R | g ¥ @m 93 Rierie oaes
a7 AT (A e S, ITHARE Reerie g 20 R TERA QD | OFA (RO Wi Ky e e
1 w=nfEl Rrer fRdfa 2 =, w1 fase s B o g1 -

W 3 4f3, A B,C YR D T O SRR TN A 9 B 97 T WA 31 R, S 2 B 93 C 03 TR -
T 1 AT @3 T T C a:R D 97 TGFE SR ¢

$¥H (RoS)OT = Ry(SgT)

TAE-2.20 §

AL, G A={1,2 3,4}

G B ={a,b,c, d} a3
Cﬂi‘C={x,y,z}

A G B 9% TR WAl R = {(1, a), (2, ), (2, d), (3, ¢}, (4, d)}

B a3 C O3 THIBR[ WU S = {(b, x), (b, z), (c, ¥), (d, Z)

Mg x M = ? [T o &= 33 1] [arifaTa-203 9]

) o e

R 6 § SNGRA (BF MR P Feee 3@ A8,

a b c d
1 1 0o o o
Mg= 2 1 0 0 1
3 0 0 1 0
4 0 0 0 1
X ¥ F4
al 0 o0 0 |
Mg= b I 0 1
c 0 1 0
d 0 0 1
TG My 0 TWHH M o I, 43 Agar mGa M 1 zm |
' X Y z
M=MgxMg= 1] 0 0 0 7
: 2 0 0 1
3 0 t 0
' 4 o 0 1 |
43R TE e fB-fte 33 18-

M= {(2.7),{3.¥), (4, 2)}
s ReS=((2,2), 3, y), 4, 2)}
AT M =RoS -



B

P ==t 4

» SIS SR pqRfer g

31
=1
- |
81

¢ |

I

Jo i
55 |
5
59 |
58 |
5 |
S
39
S |
%)

20 |

Bty

R |

VR

=8 |

= B2
wefiler fam #y
T P(a, b) 79 € B A, B (0 a7 TATE FONT (71 T2

A-QFR B (B THMIAT SNH R ACHLA e o 331
(ST JZ AA?

CAFBIEPTIR m TS e @ i dy

T 2 A2

¥ (Relation) S F W7

T Ft F gy wwyE der

pla, b) %] A iy Ze#t faaet om Tn?

TR AR S v

SN (Relation) ¥9 &3 ¢ & A

Diagraph 9 Relation (3 eItq Sorgra w1 70, orers |
TR LA eter A %I FIE A

Relation (TNT) &7 (SR 43¢ (T8 IS (N7
Reflexive (2fSwEre) frerm Fa at1;

Inverse Relation (f&*1dre wwm) wore & gy
Symmetric Relation (&&= =m) ac Ts

Anti Symmetric Relation (WeIf$¥ i) a1 2ta12
Transitive Relation (TRl W) FTE 0712
Equivalence Relation (STTE™ W) TS 212
Ordered Relation (TF% S¥) ICF JA7

Function Relation (FIR™H W) IS 002

bra

[RrifTar- 200¢, Y0d0R, 33

[refEal- yooq)
[ARetfTat- 2004]
[afmifir-2059R]

[ARefIET-200¢, Y00y, 53]

RIFfeTA-3004, 3038R]
[refétar-y009)

[Rref¥A-2009, 2004, 04, S8R]
[ArRefetar-2008, 33, Sv)
{atamfera)- 00V, Yooq]

(ARt 2009)]
[Rrzféra-2009]
[arifTa-2000]

Fxy=~1-x* W orom Bl 3 A £(-3), £(0), £(1), £(2) 97 FIA FRGTAR W= iy T2 7w

[RARsMTAt-3009)



v oS wpRTafGH
W THARIETS 2RI of
3¢ SeE IS F WA NG FA

| s foals Samgesz i W ) [arFfErat-1c09)]

291 RO (ST G (XG IS A A2 SHTHAGA 39 4

3 ' (Relation) TAFBIGTTR (Property) Rifae 2t ws | [ArifTaT-2009, o, 04, 0, SR, YBR]
| SRR TR AFRATSA WIETh ¥ | [AIFfat-200, O8R, 30, ¥3]

vo i TRWH IATS B W7 ReARS T 7 1w o

©) | DI SFRTSH HTEGA! 9 | |

o3| fde Sy S F R, TR I

0o | T (G ST TR WA 34 |

o8 | TR (WIS TS F TIW?

ot | e Gt IR e A SITEeH| 1 § [Tifittal-100¢, 04l

!

S| A={1,2,3},B={xy,z} G0 T B R = {(1, ). (1, 2), 3, y) buam sTrw orite 1 [RIwFLA1-200%, 38R}
%1 A={ab,c} G &S B = (1,2} GG My I Rremits 7Ryt (37 79 1 B8 8 6 ) [A9FiCal-2003, ov)
©1  A={xyz},B={12 3} C 7 FOTE R = {(x, 2), (x, 3. (z, 2)} o0 ey v |

‘ " [areifitai-200b, ot
%ﬂm A={1,2, 13,4}, fwee fwere=f52 &= Directed I TSR S S R = {(1, 1), (2.2), (2. 31, (3, 2), (4.
(4, 4)} [FiféTal-2008, 39

(" fof8 B A={1,2,3},B={1,2,3,4},C={0, 1,2} 97 BT A (4> B 93 Relation R = {(1, 1), (1, 4),
(2,3), (3, 1), (3, 4)} YR B 4TF C @3 Relation S = {(1,0), (2, 0}, 3, 1), (3, 2), (4, 1)} &1 Arrow diagram

97 A RS Fefm v 1. [TifatAl-3009, A00ER, do, ¥, SOR]
LY G A=1{1,23},B={ab,c} 9RR = {(1, a), (1, b), (3, a)} AL SIOIER Amay HECS
e | _ [ARfeTat-2002 (B9 #1¥)
Q1 96 &% A ={1.2, 3}.B = {x, y. z} YRR = {{(L, x), (1, y). (3, x}} SHBTF Arrow diagram TEHSTS
e |

w1 AW A,B, C A o6 @ o e W,
WAXBUO=(AxByu(Ax(C)
({IAXBANC)=(AXxB)Nn(AXC)

51 A={a,b,c} YRR ={(a, 1), (ab), (b c) (c,c)} Fefa =z
(i) Reflexive Relation
(ii) Symmetric Relation
-(iii) Transitive Relation. _

“so1 AWM A= [1, 2, 3, 4} 9% Relation R = {(1, 3), (1, 4), (3, 2), (3, 3), (3, 4) T, OII R W (Relation) €3

o= @3t g ey == . e 2 oo = (1,3}, RE={2,3,4}



Y

TN

»

<
A

- hi ’ 12}
/ﬂ'@fﬁ TG (A6 (Finite set) @ R R = {(1, 1), (1, 2), (1, 3), (L, 4), (2, 2). (2, 4), (3, 2), (4, 4)} T ATF

> |

39|

281

3¢
3|

11

st |

EYY

ST S @ Wi S e = [ArfHTa-2009R, 51, $9)
TR, A={1,2,3,4},B={2,4,6,8},C={3,4,5,6) ez oo ff 21
(®AUB (DAUC(NBUC(MAUA
M3 (F) {1.2,.3.4,6,8), (%) {1,2,3,4,5,6}, (") {1,2,3,4,5,6,8} (%) {1,2, 3,4}

A W, A={a,b,c,d}, B={a d e}, C={af g} Aoa ioum cmz= 3
(®ANB(MNANCMBANC (@ ((ANB)AC. B s (3) {a.d }. (%) {a} (D (2} (V) (a}]
TH W, AMEBABU=(1,2,3,4,5,6,7.8}, A= (1,2,3},B=(2,4,6,8},C={3,4,5,6}
T fafe =2 3
@A (NCMANC ()@Y @) B-CY

o2 (3)(4.5.6,7.8} (%) {1.2,7,8}.(") {1,2.4,5,6,7,8} (V) {2,4,6.8] (8) {1,3,4,5,6,7}
ACBARCCD T, &M + , (AxC)CBxD. . '

AT T 8
TR A B s U={1,23.4,567.8,9,10,11,12}, A= {2,4,6,8, 10, 12} R B={ 3,6,9,12)
T AT vetR wiE faefa =)
(i) (A U B) (i) AnB (ili) A’ (iv) A~B. _

B9 8 (%) (i) {2,3,4,6,8,9,10,12 } (i) {6, 12}, (iii) {1,3,5,7,9, 11} (iv) {2,4,8,10]
TH B, A= { -2, =1, 0), f: A-R, (A R I AW FB) qR f(F f(x) = x2 + | T WS I3
™| f a7 e At R et ran @@ (5,2, %)
TEAW, A={-4,-3,-2,0,3,4) dR f : A>B & f(x) = x2 + x =3 VU AR =1 @ | [ aw o frfu
T | _ oW (-3.-1,3,9,17}]
WA |, §: ROR & f(x) = x* —4x + 3 R Ae@Re 2 o | 0+ fadfy v ¢
(®) (&) (V) 7(-3) (M) fly -22). MW e )3 (i) 24 (i)Y'~ dyz + 422 -4y + 8z + 3] .

G5, A={1,2,3,4} 4B ={x,y,z }; ¥ Relation R = {(Ly), (2, 2), (2, y)} (I @12 e fofur 33|

[@Ff#l-2004]
/H)/C’ﬁ?A-{l 2,34}, B={abcd]}, C={xya}a97 (% A (4T B 47 Relation R = {(l, a),

29 |

-

(2, ), (2, d), (3, ), umB (4T C 47 Relation S = {(b, x), (b, ), (c. ¥), (4, 2)} T Mr x Ms forfa #31
[rfia-g0 0]

_ % Wan R={(1,2),(1,b), (2, 2) (2,¢) (3.b) (4, d)}} 4% WHTF 9 Arrow diagram (rHre [ [rifiat-200 8]

TSM N A={1,2,3},B={a,bc},C={x,y,z ) WAe (W W& A T B @2 G R = {(1, b),
(2,b), (2,C)} 4T B (9 C 4% FO™R S={(a, y), b, x), (¢, y), (c, 2)} | Ros ¥ Mr, Ms fefa =1 |

A={1'2,3},-B={a.b.c},C={x,y,Zi. W R={(1,6),(2,2),(2,¢)}, WM S={(a,y)(bx),(cy)
(c, )} T Ros 93 (NS WM 9T Ros ST WHGH Mros 93 WA & 39 | [RRRPIRt-00y]



do

by
R
9|
81
4
?.i

» RS S ACHTH

A’ GaU'B’ B OF T o 7B A x B 3 (1 TRy BATAEIE A (X0 B (B I W (relation) TN |
A 6 B 01 G52 BAMITAR Wey] ¢4 TR wew Tm R FfHrem fem T

% P(a, b) 7] T STA WTA (MR aRb. TR W A (A3 2 (F B TS b T AR SR |

W9 R={A,B, P(x, y}}

F (5 WY GReTa 2w JAmrehEd b D (R, SWE F @ (S (Domain) ¥TH |

T8 [ABTR STTCSs SISTes S 331 W | 7™ 8

(i) AfE=TS (Reflexive) ST |

(ii) 2fEAW (Symmetric) T |

(iii) SRS (Anti-Symmetric) ST |

(iv)m (Transilive)B.T‘W |

A B, A 922 B (7 (@ 46 (6 | A (4TF B (U TIONA £ TR A X B 4% 4%F 95 BerAD o=

(i) 2 ac A 97 B 93T BAHIA be B AF (TR (2, b) € f AR

(i) AW (a, b) ¢ f TR GAR (3, b) € f TH SA PN b = b’ TI

A O (0% B OB £ @@ wRem e il BIf¥ f 2 ASB T, BT b (3 f @3 TAIH a 47 TR I W
s R b = £ (a). "

i

>l

Yol

31

A ST B 01 OF T, o OB A x B @8 (P ¥ SAGHE ‘A" (T ‘B’ (T 4B SWH (relation) T |
%S % A 8 B &7 T SN TN

(i) A COTBE FY BoAMIA F 03 0B ATy dem SHMIH TS 1A |

(i) A CTD3 A BAWIA F 07 TRTSTPGTNR (FTHOTE e AT A |

W e oAb fwn wyEe «e ) -

(i) A CTB

(i) B ¢1B

(i) p(x, y) TICS p(a, b) 71 A 4R TS AR (A, (a,b) € A x B.
(i)ﬂﬁp(a,b)wn,mmmﬁmbmuﬂAmBm‘BbmmaWﬁm

(i) T p(a, b) fireyt T, wTa WA R AR D TR W€ A (AT B CTT b 97 AN 2 SRS |

43 CIE S O T AEfAy Lafudy sifieiee Th ) Q3R QAR &R FTHEG WCR BN 4 T 8
() ‘A’ 93T OB ST T R @ RS (Reflexive) TN T 1 &fE TAMAae A ATV (a,0) RT
(i) TW (b, 2) € R : (a, b} € A @7 = &f& CHLAR (a, b) € R T SR G A 41 SRR R (3 fm a#ma@)
(i) T 748 (a, by € R IR (b, ¢) € R T, TA (a,b,c) €A &% B (a, ¢) €R T TR OB A 47 T TqW
R ¢ ffeivs am |

-
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L

P

D e T

R{l/mﬁﬂ #FR; q91-

> | 1o S (Equivalence Relation)
< | &= YW (Ordered Relation)
W | B (Function)

)o/maﬁAwfbvﬁmm%lAmﬁmAmﬁRelaﬁonR@wwﬁwwﬁam{mmwm;

8

i

Né

ST S (DA SAMAGTIS <O PR, TR x 93 HTETF B S y @7 ATOTF Sotware S
5% W M | (@ x, y (F WS | 9% Diagram (¥ Relation 3 Directed graph T ¥ |
T, BB A={1,2,3,4) 9RR={(1,2), (2.2) 2.4), (3.2), 3.4), (4,1), @.3))

PO TSR ooer 3 ode 3

T carBy s Fiem S Iy ST o (EteR Bt B (16 {151 wIwe (1 1 ISR & (I AT |
R A=(a:ac A) 9RB={b:bc B} ST A 9 B &3 7B #1ERW o7ta A x B vt Fsihirs 7w
a3 frfrfesi Teifte w= o |

AxB={(a,b):a€ A be B}

AxXB (T A BT Across B A9 TH |

w7 T, Rwﬁ#mm%ﬂzﬂmmﬂﬁp.mn aammam:mmmm
LA BAIACE (SITAA o1 A | @ T, (GIH T, A 93 G316 B0 ¢ W fid R ¢6a AT5e &
aiTes R BT T TW (3 | 9T WA T @ (RANGE) T B (053 19 Toitois |

Q¥TH R (& 43R R ond TR 330 R | WA R (F & (9i0es 16 fRons g #91 T |
R (% TOIT JARW 61 9 a0 @, *mirs 7f omwat Rt R 3, Ora 93 w1 R * 93 BoAw 4@

' Pre A

i, 3B A, B 9% R R = {(1,2), (1, 5), (2, 3), (4, 6)) QA {1, 2,4} c AW 1,2, 4 @ TAMwET
T (B 9T TES AR (2,3, 5,6} B, 9 2, 3,5, 6 O THARGT 0T (39 93 TEES |

4R, RCA x B O A OT6 SwH R (F ApfR s g afewhre squ een a1 affae A= (a, a) e R
B 3

4, A= (1,2,3), A G567 Fma srwmefim wou ceivef® efefimre o1 e s

= {(1, 1), (1,2), (1, 3)}
R;={(1,1),(2,2),(3.3).(1.3)
Ra—{(l 1),(2,3).(1,3)}
= {(1, 1),(22), (3, 3}}
@"[ﬁl@ﬁ Relation &9 WH] (TR R, M R, T Reflesive Relation ﬁﬁ’l‘ﬁ‘l@ W | Fd T

Relation 93 WY} TFATENG (3, 2) T3 Soiviier witg | (y W) SNTH FLTH! Fraeegd SHEe (7% |
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391 F I A OB (¥40F B (708 (317 TNW T8, BT F 431 e e quee B 16 (40 A G0 il SWR T '

2

3|

RO |

V|

R &I T T | WSGT, F' = {(b, 2) : (2, by € F} 1 (7 WK, F TNOR WEFS FwIeipeties 44y @
R Tow R g AR T fAede sww Footem TR
Symmetric Relation 3
T Re A x A ST A (6 TFW R (& ARSHIT Wq0 0 A, T (2, ) R € (b, a) € R TSI A T
W% R AfEAm g oW FPWR R =R T |
B §
¥, A ={1,2,3, 4], A O F5a INmemm My (wern afenmy o Fodie fer)
Ry = {(L 1. (1. 2), 2, 3, (1,3). 4. 4))
R, ={(1,1).(1,2),(2,1),(2,2),(3.3), (4 4)}
Ry={(1,3), (2, )}
Ri=9¢
R;=AXxA
a4iR, R, AT FEd (1,2)e R, @@ (2, D¢ R
R, &fSsmy wn FEe (1,3)e R, ¥ (3, ) e R
R, &fmr 70 R4 (1,2) € Ry, 2. DE Ry
R; &if®sg )
¥, Re Ax A O A (L6 SN R (3 T W 1 7 3 (a, b) € R 9k (b, a)e R=>a=b
A 3
A={3,5,9) T8 fczm ATSToH TNV (Relation) HETERT oW |
R, = {(3,5)}
R;={(3,3),(5,5), (9.9}
Ry ={(3,5),(5,3). (5, 5)}
Bwima T, WU R = {(1,3), (3, 1), (2, 3)}mﬂfﬁaﬁﬂmmwﬁmﬂwaﬂ1
ST R’ = {(1, 1), (2. 2)} S0 &ff STy war Sy |
¥R RC A x A SIA A (105 WU R (3 TR W90 0 T3 T (2, b) € R @R (b, c) € R T (a,c) € R
B § 4R, A = {1, 2, 3,4} A LB R0 SRUSTAR T4 (PG TR S |
Ri={(},1).(1,2),(2,3), (1, 3), (4, 4)}
Ry ={(L 1. (L,2), (2, 1), . 2. 3,3, 4. 4))
R; = {(1,3), (2, D}
Re=9
Rs;=AXA
S94TTA R, S35 @Al @ Gefefs R 7 afd Trewn v el sew e
2. 1,(1,3), e R, f¥g (2, e Ry
Lﬂ'ﬂ’ﬁ bl o8 S- @ WU R I94 fAS (Reflexive), FOAl® (Symmetric), O WD (Transitive)
T, B4 TF S A0St S9N (Equaivalence Relations) ¥ € |
uﬂ’nnm‘fmmwﬁmﬁﬂﬁhﬁmw
e acs WS TaRa
(11)'QﬁaRbWbRa
(i) M aRb M bRc T aRc
HRTS OW ¢ = (P (I G0 5 T STt wwm ) ]
(i)a:aﬁﬁﬁae s 9% S+
() MWa=bo¥ b=a
(i) W a=b R b=c Tt a=c
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T »
W T, R T (75, S T O35 Oew 11 s =6 aafra (e s
(i) (Rpfers) @ (@9 a e S «7 O] WEN %12, aRa
(i) (P ol aRb 9@ bR a2, TIFa=b
(i) (Gf&s) 7 aRb 9 bRc TR aRe
W% WRW R ¥, ARSI (Pavtial order) I VY TT (order) I T QR R P GBS 9 ST gF JW
(Partial order Relation) 1 (3T TR WA (Order Relations) 31 &N |
T THHCE AOIGH < (R a < b AT ST WA | GCF 7l ZH 2 T, 4T b” (“a precedes b”)

a%A cRTa R e @rfE )
a<bW‘fa< b @R a # b; AG! W, 'a stricty precedes b" b > a“ﬁa( b % &, "b succeds 2" b > c e

a< b; AQI&W, b strictly succeds a")
T (T TSI A UE T <, <, > (R > 9 ARRE R < |, <> TR > I 3T TS TR |

3B TR (Relation) W OF TW (4, A (I3 BN B (B WA (Unique) AT 7w 7B
Associated) STF, S & WE A (6 (4T3 B GG G2 T (Function) 91 XX |
BT T TFACHITS AEIATE ﬁmmlﬂﬁmw aﬂm@wﬁﬁ@ﬁ@mm
4T, BT & WS P I W ) -
Fx) =1 - X IR O - 16 1

R - 1<0<]
R £(3), £(0), (1) B f(2) O A

£(0)'8 £(1) @R ety = 7

Ll

‘A’ TR ‘B* 0BT 76 T vt (B A X B OR (FIN W4 BATABTE A (4TF B- (T BB W (Relation) I |
T (T, A (6 (AP B G0 F WG Oy 1A |

(i) A CUBN GTY B F % LT FUCHITG QYN IAWIA LS AW

(i) A CTHA (@ AW F-97 TFICEIQSTANR (FRIGTT Ao 4ITS AT | -

o TR MRS R TR RETR [ty SWAR AR RS @E- RS W (Less than)
A (is parallel to) @B TATE (is a subset of) TSI | BAEGRTS 7% B A = {1, 2, 3,4} 9B = {13, 5}
faRsT M | A NBA @ @ TANAB CTBA (0 (U TAMITE (ST (G IR e S T (AR (B F 1o
| R, F= (1, 3), (1, 5), 2,3) 2. 5). 3. 5), (4, 5)} | TEGR F T TOYS T (@PETR 24w T
A (8 e a2 {8 BAMA B (6 (AT GRSIA T T (Ve et fedtn S oo it
T | 3 CFTT T T, F (B A 1B (4T3 B B % W At oo (Relation) | '
LIS FEI Sufs Famorsis i o2 o ¢

F={(x,y)!xE A yEBYURx <y}l

«RITT BT (4, F G0 AxB ©I99 (57 ufb oAb wfie Fca x B

fRENTS, WRIF A = {2, 3,4, 5) 9% B = {3, 6, 7, 10} 96 7 st =t 1 A G067 7 7w Bt WA B
TR (@ TeAIRGTE SIS ST WSS 43 7% F 1R IR |

=FOR, F = ({2, 6), (2, 10), (3, 3), (3, 6), 5, 10)}



»8

W

feoahie Wit
QYA F GH6 A G0 (HF B GG 43I W7 a3 F JTafs fEmereng gz =21 qm |

F={(x,y) | Xx€ A, y€ B @3 x WAt y freman);

=], YA, FC A x B ' :

47 TF, R I A G0 | RIQGEWMWQWMQW@FWQF@WW
TR S el Betwom om 79 70 | W

F={(x.y) IXE R,y € R G® x>y}

O¥IA, B GBS A0ET At 76 R-a A w2 www )

B (4, FCR xR

(@) @ T, A T TR Fwie sareew ekl o6 a B Wit T Freditna fiem o1 e
o f5s T 7 | BT TG £ A € B G M T

A G B O
otz “3in fo” ot T3 wnmt AREER S fE A (BT ATerfB BerMitR W B OTR udfie
ol efiR | P, o FEElR G TS SSTES AT At | QNTE R A A (T B TS a
93 AR b NS (Related), (TEMAa € A aRbE B.
Ifd @ WA (Relation) (¥ R TRt 76T 71 TW, BT (41 T
aRb. | '
(%) T = T, A T Pl am B AT iBERTER waRmeTR oI sfte w3t e | s cefem
o ¥ fow -
aR b S o T | |
3 T g Fredl am 3SR | TR A BT GPifeE BAME B R (0 (B S
(Unique) BT >iee efii® |
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R4

ki »
(") ¥ 9, A W Predem am B W SR A AVGR G ST T W | csfow ¢ O B Wt
aR b TN ' | e Py am w2l grm A Qrete o) e A oA arere SR
MY B CTOA (WCHA W] BoaTs FefB 3wy |

0 0
0 > 0
-  m— — )o
0 I [N AN 0
v [¢]
0 4]
b A
&% B

Befpfes, (=), (w)e(n)awmmmmAmcmmmsmsm
tﬂw‘!@m%ﬂ'ﬂ{llulcofcomspondencc)ml

I 41F, R 4%B T @gd Bo0H | 0Iw WW A (F B 93 (7 ROMR R @, G Rome aesa
29T TAMIACE (O T WA A WA (O T, A O3 a=f Buml | worzfarE R ba dTerR
TG &8 VAT 21 T @ 1 4R W WIS @@ (Range) T B (BT @7 SAGH |

QTS R ¢F e ond aem w9 T

¥ G A, B ¢ RTA R = ((1,2), (1. 5), 2, 3), (4, 6)}

@I (1,2,4) C A Wi 1, 2, 4 @ BTG TN (BN 92 WEES W {2, 3, 5,6} CB 9¥H 2,3, 5,6
@ BHTTGIN TP @ 97 SWHES )

T 3 4f¥, A={1,2,3} B={x, 7.2} SRR = {(L, y), (1, 2). (3, y)} OO TN AW X 72 |

O SO, A = (1,2, 3} AR PO B = (x, y, 2}

ROm R = {(L ), (1,2) 3. y))

(TP R, A x B 97 Sl

it W

1Ry, 1Rz, 3Ry

TS R 97 COTOR= TR (1, 3} O

@ T (y, z)

W, B A QM B | A (N B <7 TINCH (A I 22 snewt qrg | B Sew LW ST
e et 4 (1) orn ot W R

(a) ofowirs ow 3t RS AR (Reflexive Relation)

(b) T waw A Brealls Rrerw (Symmetric Relation)

(c) S=fEATT wew 2t afSfratfie farmm {Anti-Symme Aric Relation)

(d) TeENi Sqw A GEfEbs o (Transitive Relation) |

TS farertorena tafuly famm a1 w1z

(a) AFHT Wqw 3 RGHIS R (Reflexive Relation) §

WA RCA x A BT A (T ST R F 2% wqy @M@ 1 Whac A= @, a)e R



fEoTahD ITIBN

Bane 8 47, A = (1,2, 3, 4) A GTOA AT S (Relation) STHE FTJ ciTeT 2feTie SWE |
R, ={(1, . (1,2}, (1, 3)} )
Ry = {(1, 1), (2,2),(3.3), (1, 3}}
Ry = {(1,1),(2,3), (1, 3}
Re={{1,1),(2,2),(3,3}} .
TARSE UG T (F R, ammmaﬁfmm,wq%wmmmmﬁ(a,a)ﬁﬁ’!
twmlﬁsgwmmmmm@wﬁﬁmil
() &y 3 Prolie Romm A s s I Re Awa'AmﬁmR@qﬁmﬂmwmnﬁ
(a,a)e R (b,a) € R,WAmmRmmﬂﬁ FETIR =R |
oA 3 413, A= (1,2,3, 4} A GTEE3 067 AIHITETH WY EeTEn 2 3t Gralis feme )
R = (1 1, (1,2, 2. D (1.3). (4. 9] |
Ry={(L, 1), {1. 2), (2. 1), 2,2).(3,3), (4, 4)}
R;=1{(1.3), (2. D}
R0
R;=AXA
4o, R, efey Am e (L,2)e R @ De R,

R, & T IR (1,3) € R; Y3, D e Ry

R, e 3 (1.2 € Ry, @) € Ry

R, &f&ay |
(c) ST A SRRl R s @, Re A 5% A ST A (T SR R (& STy sRE o T3
% (b,a) € R R (b,a)e R=>a=b
T ¢
A={3,5.9}'Acﬂﬁ»‘ﬁmmf6mmﬁﬂmm
R, = {(3,5)}
R; = {(3.3), (5, 5%, (9.9}
R; = {(3, 5). (5, 3), (5, )}
SR W R = {(1,3), (3. 1), 2, 3)} WS @ A welfr wwE W)
SRS R = {(1, 1), (2, 2)} WD 2wy am s

I{d]ﬁﬁﬁmﬁmlﬂﬁ,RchAWAﬁﬁmR@mﬁmeﬂﬁ(a,b)e
R W® (b,c)e R¥¥4 (a,c}e R

T & uf, A={1,2.3,4},Acat3ﬁmmmm@mmmﬁrml
R;={(1,1),(1,2),(2.3).(1,3). (4,4}

R, = (1, 1), (1,2), (2. 1), (2.2), (3, 3), (4, 9}

R;={(1,3), (2, 1)}

Re=10

Rs=AXA .

GRA Ramﬁmﬁmnﬁf@mﬁtmwmﬁsmmmmﬁmmw 2, 1), (1, 3, € R, g
(2.3)¢ Rs
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e fowsitt oin 3t T | T8

(¥) et =W (Equivalence Relations)

(¥) T% S (Ordered Relations)

(%) TS (Function) |

(%) oMS WY (Equivalence Relations) § ¥ W7 16 S-4 WW¥ R T e (Reflexive),
Bali® (Symmetric) 9% EMRBS (Transitive) T, T¥ & SquTE et SA¥ (Equivalence Relations)
T

e R Teteef sy R v faew fewft il arra-

(i) @Fae S GRS, aRa.

(i)ATaRbI¥IbRa.

(iii) ™ aR b 9k bR ¢, T aRe.

SIYRTS SWE ‘=" (B (P (6 S T Fstsyef www | e

(i)a=a3fﬁ5a€ S YR EH]

(i) W a=b, S¥Hb =a.

(i) a=b dMb=c, T¥Fa=c

(¥) T W9 (Ordering Relations) §

W TF R T OB, § @ 92 www T Hen =l ofes an sw-

(i) (Frafare) o (@i a e S 97 o Wl 1%, aRa

(i) (SS9} I aRband bRa, $Fa=b

(i) @=f&be) af¥ aRb CRbRc T aRe. _

OF* SN R (@, ATV (Paviial order) T BY TFW (order) T T AR R (F T s @ e T0 wqw
(Partial ordering Relation) 3 (4 &0 WW (Ordering Relations) 371 TW |

TP AT FEAGA < TR a < b TR B 3 T | aTF oG TW “a TS, 4 b (“a precedes b”)

QT (e RS o «ifE |
a<b I < b W a£b: 4G TW, ‘a strictly precedes b”
b2 a®da< b AP TN, ‘b succeeds a”

b>a®fa<h; S T “D strictly succeeds a”)

T (B AT A 4T TR S| <, > AR > 7 ARAE R <, <, > a2 T TS T
(") ¥ (Function) § W% 3, A M B ¥ FF I B | A (WP B G0 TIF [ TR A x B-47 47
s BATH @ (i) 2% 2 e A-u? TN 9T BAMH b € B U AN (2, b) € f T G (ii) T (a, b)
€ f T M (a,b) € f WISRTINEb =b" TA|

= (i) (T 2 afeff a € A WIOW f 7 ARSI % B Zex R = (i) 0 18 afdfb a e
A TR £-07 Q3B QR PR G TFATATEA &YW AW T3 | WOWT, (Y AW, A (NS B OO
JIOW f TR A x B-O9% FWHGOE I BATE e A oo e SR T wede
TGO (O 7B THGA 44T ToAMA T 1 TTIR T T4, P agooios aal fom
AP Y | _

IR ATTSHC FIRTS £, g, F P 2SS o 7aqe 41 T |

A GG (W03 B (T f G210 wiee a0 W AR £ 3 A —» B G 9BT G T f TR A G0 (T B
B 9T T " oW (2, b) € f T TR b (P -7 T a-97 AFERAA (image) TN W 9T A
fR b = f(a).
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foahe Iy

.90 | B (Function) $ T3 37, A 4R B (¥ &7 75 (B | A (LT B CTB TR f YR A x B-93 977 4375

o |

AT (T () AT 0 € A-aR &7 GG THAMT b € B AT CRAMA (a, b) € f@tﬁt(ii)nﬁ(a,b)ef
WAR (2, b)Y € f M TE TR b=b" TR |

= (i) (A2 1% e a € Awmfaammemm%ﬁmmnm%(u)mﬁaﬁsﬁ a€
A B £.47 G0 LR @A < FATSHIG AT TAMR TR | WSAT, (R TR, A (AT B B
TR f TWR A xB-47 TARIGITIR 4I0 SAEH U A FB7 a4l Tome otems owegs
mmwaﬁmmaw@WW|mwm QIR AFTATE a0 [RApw
HICH Y |

wmﬁmmmfgw?mﬁswwwv:ﬂl

R #® T (Inverse function) § ¥R, A T8 (AT B G § €I Figww | ToIRR TAIRY (AT T M
A b)) @ GFET T WS IS AR | a7 3 ot @3 Fret o 0 xS @ | T o AoB
AF-GF G SR TSF (I T T, T ATAFB b € B @R &5 £7(b) 47 WA BAWA A (T W
€& At | eI Wi @3S frw A w arere b €p @ wiwAs WA by @F S WRE (Unique)
BAMIA A (TG “MGT T | OTTH, F' T B O (/TF A OB QB TS | @ TR £ B — A TR
R P Q) @ f 63 RATT TR TN G (T 7 : A o B 43-aF @3 TR T @ wedtw
T AR |

WAF, f:A>BARbE B 7 (b) (b), A CNEY 4T 3G A QT4 Boirarey foodr aga T 2 7oA
efowfd TR b | b ¥ 2 CRBT (@1 TR 2ifonfd M 70 T £ (b) (B IR oA 4B 7 | TBEA,
£ (b) (5 9 T QI BoAMA IRTS AR WA T A AW 16 LIS A | Y 7 A7 @
AN OF-0F qR A AT 2, O £(A) = B IR B CTB7 71T THAMIAR £ @3 (7@ T 92 B (NBA
T T B A TR o7 o7 Botvior afomf3 =n 1| orwta £ (b)-9z TR W W b B 93
T A CRE £ (b) 930 W@ BoAwE +em Gt | Ok b € B-9F TG A OB WiE @3 1wt BT AR |
@ PRAGIE Rerdie wivem wn @ @ R B £ 3B o A1 BT (@, W wiee e wien
NS TITT T4 f 3 A B 438 AR qT-0F 4R TS Weef A ¢

5% I (One-one function) 3 T IF, £ § A - B | T S B (BT T 4% TIMATE A
CTBY T T TAMITR MR LB 203 T TG G3-9F PO I B | 4F-9F TR w2 A
L6401 7f TAMITR @38 ofSm AT =11 | 1F-9F BIRA f(a) = f(a) TN RO I @a=2” |

A I, ST ERR @ F A B ;W o € A a)€ A (AU 4, # 2, AR f(a) T, TR §- (T 40T
IO T T | (A, f-R-»R@f(x):fqawslwlﬁwmfwww'mm;w:c=3,—3
T, £(3) =27 AR f(-3) =
Wﬂﬁfmmﬂaauﬁrmmmﬁaﬁ*aﬂmﬁﬁﬁsﬁﬁf@aﬁau A f (F qF-9F TRAA
T T | _

WTSH IR (Identity function) § I (BW TIHR (FH GTHA BAMIAE I8 GIB7 @ BoAWITR ez
WS T I WG WeeR FIW T &1 4R, R T MW 06 93K f(x) = x TN T Aewafie
FERR| GUHGT f AP0 WWSH WA | IRV £(1) = 1, f(-1) =1, F3) = 3, f(4) = 4 To7fer ; BgrT (u,
TSR T ST ATUR, AT WS |

iR P (Onto function) $ T 3, £ 1 A B | -97 @@ f(A) MYATS B GRBA afb T T3 wefie

F(A) C B; g T4 £(A) = B T W B G5 78 AW A (T2 ST @ G Mt W1 oy
TG M Tiew o1 7w |
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gt . »
FﬂﬁACﬂ?mBﬁﬁ@ﬁmﬂmF-aiﬁﬁUWmBCﬂ?c@Aﬁﬁaﬁmm,F"'
WWW@1W@?Fl={(b,a)l(a,b)eF)lMW,FWWWMQW\G
ﬁm@wwwwﬁwﬁwﬁmwr‘wmn
WW,A={1,2.3}«.mB={a.b}aﬁcﬂ%mc&%maarcf»‘wﬁmlzs{(1,a);(1,b),(3,a)}|P-
aaﬁﬂ%ﬂﬂm,%“:[(a,l),(b.1).(a,3)IWW,FWWQH{G@ﬂWF'WGQ
T (BT |
mw,AamBﬁfﬁﬁn(Fmim)cﬂma*{ﬁ‘ﬁwcﬂ%mimﬁtWRﬁimﬂmﬁw
gl AW | €@ TE, 7B A={1,2,3} aatca%h[x,y,z}maﬁmﬁcﬂmmﬁ;ﬁﬁiﬁmﬁahm,
X)) (2. y), (3, 2} 10 @ferume fowm S Sergem w1 <6
()WﬁArraym:ﬁmﬁaﬁwmﬁwaﬁ-
- B
lx y =z
T]1 o0 O
A 2|0 1 0
3o o 1 .
%ﬁﬁ@whﬁsﬁ?ammmwﬁwm!Amﬁaam%wmﬂwawwﬁam,zﬂw
=B SHE W 3 &2 T 936 QIR |
mﬁtﬁﬂﬂammﬁﬁmmmmaﬁmmmﬂummm(l,x)l
wmaWmewwﬁlmnwﬁwo(w)mmw1,2,_3mmx,y,zw
mmm|mmmmmmlm,wmmmﬁmo
(w)wﬁmmmﬁmﬁaﬁwwﬁmmwmﬁu

R= {1, x), 2. ¥ (3. 2}
@maﬁﬁsaﬂmmﬁmﬁmmmmaﬁmﬁm IT® Row A IR T3 T T ofe

RIGRCE T H TN |

" (b) Arrow diagram GRS 3 4T fom fufd =rw =R

A B
1 r
R

wmmwﬁ@&mmna@wﬁmmﬂmﬁ@umﬁﬁmmﬁmaw
ST TG A (TR SR 1, 2, 3 G Qe | St SR WU B TR T x, y, z (T TR 1 A
CThA (TS B, B ﬁﬁm@ﬂﬂﬁ%ﬂﬁﬁﬂ%@?ﬁﬁaﬂﬁﬂ@ﬁt
B B (4ra STErEE BT R = (1, %), (2, y), (3. 2)} CR TN
ma%mﬁﬁfﬁmﬁagrmﬂﬂuﬁﬁ@wm1



Y00 s ity

BT 3
WS, A= (1,2, 3}
9® B ={x,y. z}

@ R = ((Ly). (1.2, 3. 9}
ST, AN AW oA frrargaih frn ot 7 ¢

(a) YIS Array 76 3
B
| Xy oz
1 0 1 1
A 210 0 o0
3 [0 1 0
(b} Arrow diagram fd ¢
A B
>~
o

o8 | afﬁ,A,Bamc3ﬁﬁ3|mmw,kmm«wamﬁmvmmsmamcaaﬁzml
ﬁmﬂRa?{ﬁtﬁﬁsaaﬁEMAMC&iﬁmmﬂmlRaﬂlsﬁtﬂ‘ﬁaimw
RoS wﬁ%wmjﬁmwawammﬂmmﬂmwﬁmam|wﬁwﬁmwmsm
Frife’ fiers 2w | @ R frwss O =) w9 e
RoS={(a,c):ac A,be B,ce C,(a.b)e RAR (b, ¢c) € S}
THIEE 41 T, OB A={1,2,3,4} GB B = {a. b, c,d) R G C = {1, y, z}

ST 431 W, A R = (1, 0), (2, 9), (2. d), G, o), (4, d)} R FFea s = {(b, x), (b, 2), (c.y), d, )}
O R AR S 9% farers foram sy foefn of- -

ﬁmwakawﬁmmA@taﬁﬂtfmw@?ﬁsﬁtu(—nwmﬁmmnﬁwaﬁw,
s&mmﬁmmmm%mﬁﬁhwm@aﬁsﬁtﬂa)mm|



Ty 203
'R Reorim oRG3 g Ty (1, 2), O RIS Q9N SO | O R B 2 oo RS o 4,
S (TR (I TAECGR AR TF T | TSI (1, o) TREGL® R IR S 07 FToT e U SH
4 TR T AT A | WIS PN A G5 (A @ BT Srafom, B GIBA (I BAMIT T 0% ORI (=T
C TR (ST BoMITT T, VIR A GIEGY (31 BAITCD R 0% § 07 i) A<l 1 Wit |
Aaa%wrﬁmsmsmﬁaﬁwcc@maaﬂcmcmﬁay%ﬂmmlwmaaamy
<3 3G Reer gt zos st | @zt oo frere 3(RoS)y
GBIR TR 02 W R IR S 97 FTSMIfarts 3@ (7 76 <18 o2 i B! -
RoS ={(2,2),(3,%), (4, 2)
O¢ W T, Mg G Mg T T WU R R S 97 @i
d

o O — W

]
1
1
a

1/0 0 ¢
200 o0 1
M=MMs=31, 4
[ 40 o0 o

r w:ﬁ.«,n.ca«nmmﬁuaaRmAmBaamw,smB O C 97 T G 9R T
’ T C QD qF T S_{U |

Y (RoS) 0T = Ro (SoT) ¢

|
¥

Y1 % AT @ R fSuam Ay weiE o -

| (a) STSIFIT Array AHS
(b) Arrow diagram %%

r‘ T IR,

r A=1{1,213}

i B={xy, 1z}

, - R R = {(1,y), (1, 2), 3, y)}
\ (a) SEIFIA Array %SCS Br2m AIZCG R 2o-

| ' I X y z
. 1 |0 1 1

) A 2 o o o0
' 3 o 1 o0



0%,

9|

foTaRiD Moy
(b) $% RPMAT® WK Arrow diagram “&{STTe AT =1 T |

=

(A% SIE A = {a, b, c} AR

B={1,2}

cufs SR s

nAxB)y=3x2

HeAR T RATPRA R @ THG = 06

AR TS T I = 06

Tw areien Rirmiwr foum Ty Tolta (A= TE-
(a)WArray"’Niﬁ‘j
(b)An'owdiagram"Niﬁ'J

T WITR, A = (x, Y. z}

B={1,23}

U= R = {(, 2), (x,3) (z, 2)}

{a) SHTSFR Array TH(STS BT QYW G4 A~

[r 2 3

X 0 1 1

A ¥y 0 0 0
z 0 1 0

S AT A Arrow diagram TGETS ToTEIR 1 TW-

W W, A={1,2,3,4} :
Ok e R = {(1, 1), (2, 2, (2, 3), (3. 2), 4,2), (4, 4)}
¥% fAP™AT® Directed graph 4 MY TAYAR Z31 T

@




h L] YO0
@1 (AW I,
A={1,2,3},B={1,2,3,4} 9 C= {0, 1,2}

R={(1,L1),{1,4),(2,3, 3. 1, 3.9}
$={(1,0),(2,0),(3. 1).(3,2), 4, 1)}

TEAR RoS = {(1,0), (1, 1), (2. 1), (2, 2), 3, 0), (3, )}
O T SR,

A=(1,2,3)

B ={a,b,c}

a @ R = {(1. a), (1, b, (3, 2)}

TF RTTTe OISR Array S%TS (TG To-

|a b c
1 1 1 0
A 2 i0 0 o0
3 1 0 0
) (N SR,
@B A={l1,2,3)

A B B = {a, b, ¢}
TR RO R = ((1, ), (1, b), (3,0)}
B Relation (¥ Arrow diagram *TGISTS (ANITH] €1

i (HL.H.S
Ax(BUC) ={(xy):xe A, ye BUC}
={(x,y):x€ A, (ye B,ye )}
={{x,y}:(x€ A,ye B).(x€ A, ye C)}
={(x,y):(x,y)€ AxB,(x,y)€ AxC)
={(x.y): (x, )€ (AxB)U Ax ()}
=(AxB)U(Ax()



|
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LR

Yol

1

fE-ahis TpeEBH

R
(AxB)UAXC) ={(x.¥): (x,y)€ AxB,(x,y) e AxC}

={(x,y):(xe A, yeB)(xe A, yc ()}

={(x,y):x€ A (ye B,ye O}

={x v :x€ A, ye Bu()}

= A X (B U C) (2wfe)
HYEFAXBNO)={x,y):xe A, ye BNC)}
[x.¥):x€A,(ye B,ye ()}
({(,y):(x€ A,ye B),(xe A ye O}
[(xy):(x,¥)€ AxB,(x, )€ AxC}
={(x. 9 :(x. Y€ (AxB)NnAxC)}
={(AxB)y(AxC)

(|2 I

AR,

(AxBYN(AXC) ={(x.y:(x, )€ (AxB}n{AxC}}
={(x.¥):(x,¥)€ AxB,(x,¥y) € AxC}
={(x,y):(xe A,ye B),(xe A,ye O)}
={{x,¥):x€ A, (ye B,ye ()}
={(x,y):xe A ye Bn(C)}
={xy):x e Ax{BNC)}
=Ax (B N C) (ewfee)

AN %, A= {a,b,c}

O AR R = ((a, a), (a, b), (b, <), (¢, ©})

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

(ii) Symmetric, R = {(a, a), (a, b), (b, a), (b, ¢), (¢, b), (¢, )}

(iii) transitive : R = {{a, a), (a, b}, (b, ¢}, (a, ¢), (¢, )}

(9 TR, A={1,2,3,4}

ARR = {(1,3).(1,4),(3,2),(3,3), (3, 4}

R &7 &8It = (1, 3}

RAT AW ={2,3,4}

T 3, A={1,2,3,4)

R R = (1, 1), (1, 2), (1,31, (1, 4),(2,2), (2,4), 3, 3), (4, 4)}

% Relation (¥ Arrow diagram 312 faue eant =21 o=

(=~
L™ B R -



8¢l qihlik gldpkeq)|

Ly

i

8

Pl |

|

31

wr

U W%, A=1{1,2,3,4},B=(24,6,8}
C=(3.4,506)
(FYAUB={1,2,3,4,6,8;; (R AUC={1,2,3,4.5,6);

(MBUWC={2,3.4.5.6,8}; (MAUA={1,2,3,4)},

(F) AnB={a,d}; (HYANC=(a): (MBANC={a};
(ﬂ) YA A M B = {a,d} ORC= {a, f.ghi ~(ANB)NC= {a}.

(F)A" =U-A=1(4,5,6,7.8 (YC'=U-C={1,2,7, 8}
(MANCY=U-(AnC)={1,2,3,4,56,7,8} - {3} ={1,2,4,5.6.7. 8}
(B ={1,3,5.7}). .. (BY =U- B’'={2,4.6,8);
(8}B-C={2,8..(B-CY=U-(B-C)={1,3,4,5,6,7}.

fa, (x. y) € (AX Q)

e, x e AYMye C

=>xe BARye D

[ ~ACBARCCD]

= (x.y)e (BxD)

~(AxC) C (B xB) (&=¥s) )

(VAUB=1{2,4,6.8.10,12} U {3,6,9,12} = {2,3,4,6,8,9, 10,1 2}
(i) AnB={2,4,6,8,10, 12} n {3,6,9, 12} = {6, 12}

(i) A’=U-A={1,3,5,7,9,11}

(ivyA-B={2,4,6,8,10,12} - {3,6,9,12) = {2.4, 8, 10}.

f @3 ceToe, e A CTBA TrmmeTeTR efenf ey ware S oy,
f=2=(-2+1=5,

) =D +1=2,

O)=0+1)=1

o f 9T R (5,2, 1)

S 9 et wefte A GRGA BoATRGTAR etfenefd fof ware s o,
f(A)=(-4-3-3=9,

f(-3)=(3)*-3-3=3,

f(-2)=(-2)*-2-3=-1,

fO)=0+0~-3=-3

f(H=3+3-3=9

f@)=4+4-3=17

- f 97 @ (-3,-1.3,9.9.17).

wde {-3,-1.3,9, 17}

TG FITR TG (1 (I IR TR S AT | TR

@ f@ =@y -a@+3=3,

(@) f-3)=(-3)* -4 (-3) + 3=24,

(M Sy -2)=(y-22)" - 4(y-22)+3
=Yl~4yz+4zz—4y+ 8z + 3.

ot



S0 : fETahS TToH
0| CTSW IIE, (B, A={1,2,3,4) 9
GTB,B= {x.v.z}
T, = { (1L,P)(2,2.2. ) }
(W& R, A x B 17 TAGH
WY A WA
1Ry, 2Rz, 2Ry
FTAR R &F (ST T = [1,2 }

GRRITFA™ ={y,z}
1 ff Mr 93 Ms T TN WA R G § O3 0GR

labcc.‘l
s{1 000
Mr=3 [0 00 1
Lo
00 0
aaR
a/xyz
e o0 o
MS=0101
01 0
4\ 0 1
100 0] [1 00
000 1 10 1
waMxMs=1y g 1| o1 0
000 0] Lo o1
0 0 0
00 1
=1 o 2| Ams
0 0 0O
W RelationRtﬂ’ﬂ‘l‘Iﬁﬂ
171000
2 1o o1
Mr=3 190 1 0
4 oo o

AR ¥ Arrow diagram & §




o ek
W "W, A={1,273}

B={abc}
C={xv.2}
A (RTF B OF B (AT C &% RO Arrow diagram <7 WIYITN (AYICAT T 3

fo s ot TR (U, A GTOOR 1, C GTBR X A R SR 1 b x AR (1., x) Ros OF 4FG AR |
TIPS (2, x) (2, ¥) (2, 2) Ros 9% TGS FI&R |
Ros={(1,x) (2, x)(2,v) (2,2} } :

a bc X y z
1fo1 0 1 01 0
qaR Mg=2|1 0 1| a®Mg=Db |1 0 O
jloo o ¢ LO1 1
3§ | ewi wR, A={123}
B={ahb,c}
C={x vz}

ST R 9 S OF Arrow diagram OF W (YR T ¢

fon TT o TR @, A B 1, C GTBY X @3 AR W 1 b x TR (1, x) Ros 47 4FB BotwA,
TEHRASIA (2, y) (2, ¥) Ros 47 B |

SRos={(1,x),(2,¥),2. )}




GSHA a9 WL

(Vectors and Matrices)

G
o~

N

“
A

9,0 (B9 e WK (Vectors and Matrices) 3

FoaRB T @R O (SE R WIHH TeTe Ry ¢U R Bwm BAMIIER M FAE GO €A
CRTT AGS T | T4H IS BATS (Data) TR UM FTONA AT (Arrays) TS T, TR o5 @3 i
(Set) T | 4% (DA TAMIAGTA 1T A (e A8 A1S W 23 31 T | AFA GF9AT (One dimensional) Rf*3
SR (Array) (F (S99 (Vectors) QI 92 T faf¥R A (Array) ¢ WILH (Matrices) T7 TR | QITA AT
SR FATES TN G T W |

©.) (TH 94t WA 9 7@ (Define of Vectors and Matrices) $

(I) (W] (Vectors) § TETaRG MTABH (Discrecte Mathematies) 9 (FGH T FoF B8 (Data) TN
RegTFesiia WA (Amay) 43 W0 SR T, S 1B 43 G (Set) T | B ORI BAMITIR 4T A e
FRTT TS 9 e A W 1 @ @I R (One dimensional) ST (Array) (F (B33 (Vectors) TN T |
RO, S O R SE (A1) it fawme-

134, 156, 127, 145,203, 186, 145, 138

QFE T G fAEere R Agefes iz o ez =t )

Wi, Wa, W3, Wy, Ws, W, Wo, Wy

afels FETre T it e AfmmiTe Ty ot 3w ) SaEd -

W, = 134 T 9% ANE ;

W, = 156 T8 ¥t A

@ QAT SIfF TE WA (599 (Vector) T QW

T FEFG BAMIF 2, 25,85, ... .. . - - a, (TR 989 u ifdT @, v «TF FEFAISITT a3 =1 W |

U=(2),82 B35+ 0vrnn-n a,)

'Qﬁ‘ai=0@mﬁm2szcctoreWEIW@HWWW@TWZ&UV&MEWI

(1)‘wm(Matrices)xaﬁmmammﬁwﬁwmwm,mm
(Matrices) I | (T94 § '

2 3 7 131

[1 1 5] ""“[i .', ﬂ P il

MiGEre T A [ ] 3 TR (G TSI || || QRN &FT 30 W | .
@ e ey P TG e T SR ereee 93 @I $AME A Element T WIWH 4F A
!ﬂWWﬂTﬁ(Row)GW(Column)mm|mﬁﬂ'ﬂﬂﬁfﬂiﬁﬂﬁtﬂ'ﬂﬁawm@ﬁwz
x 3 W =N T | AR el T 3% R e 3% 2 e ok 81 3 x 3 M T W

THETEA T A Order TS SAATT TR Fed 43 AT FHTTA TR BT TS T | mn FRIANF m TS
'@ n A N BT WA WP m X n WGA 71 W |

an a2 A3 .- e + A

az Az A3 v v v -

am;  amgp 111 - R amn
A [al] 5= 1,23 eenssrrsnrrn M



CoT IR THGH Sod
9,2 (BN ¢ THH “FNe (Review of the Vectors and Matrices) 8

(SP  (Vectors) 9% W (Matrices) 75amma o wivcafbry fAfeg 1% a3 BviMm @3 Ty St
mmwmwwlwwamwwﬁ@ﬁtwmﬁemﬂmwmﬂﬁWWWW|
QU] WARY] QANRAAN (Algorithum) Q¥ VTS O NTHITF THAA ATS AR |

(%) (SRP] (Vectors) § fEuhB WRTafBw @3 Cwea 7w 3% B8 (Data) TN FRATHFTORA (FIH WA
(Array) € AISIH ) T4F AT G0 (Ser) I &W | AF (BT SHAMITTR 92 A @Fe RN WS WA WA &P
T ORI |

Q% QT B SHICE (B9 (Vectors) I T | TN (B SUTA (Array) @R W] w @R frmars RfB

GG BT YITP | BT ATHILS fRRACA (WA A G M AW

8
M,S: S Wi =W EWa+ Wk oL + Wy

=
—

9 (P i ), 85,85 ... ... a, TR AT ATE W Tt y (BB S 7w o1,
u= (a[, B3, 83 ... coun a,) = {a;)

2, AR (SP2] TAMW T T ) UfH 739 5, TAWT 77 Z0 TR OIF A (Zero) (TR M TW ¢ qfS
(587 y QR v T Tfle y = v TT ofir TSW (TBRR WG A ALS TAW amﬁﬁ%wwm@wmm
W AEAL A W |

BrrEEe-0.5 | (BRA (3, - 4), (6, 8), 0, 0, 0), (2,3, 4) I S |

TR 3 a9m aem 7t o9 qft @ Somw fmw i et fE e oot R Bemw e
ﬁ@l%@ﬂ@ﬁﬁ_(&ro)mmmﬁ@mﬁwml

O30 TR ¢

(i) G CS (Row Vector) 3 T4 (SUF] R Teiwinera Siqgfie ARTS A 41T®, SIS @Al (982 (Row
Vector) I TW |

u=(a,d3,a.. ..... an} a0 @ S8

() T (S¥T (Column Vecior) $ T4 (B3] <3 BoMeTn Ty Tfiwe AR 42 SRE 3o (B3R
(Column Vector) 371 ZW |

v={ . | a3 wm csl7)

[y

AR v, R s o g
(i) co¥%Tm Gt (Addition of Vectors) § (U (31 76 1T ey BAMRME (O¥ u W 6 IFT T TR,

ARV =(by by ereeenr o o be)
A u+v=(a;+baz+bs...... a, +by)



o foadis et
(i) COWTR R (Subtraction of Vectors) ¢ B7R%S (@7 y G 6 97 C¥e

u—v=(a1—b_,.az—b2 ....... a, —by) .
(iii) WM &4 (Scalar Product) $ S4f48% 6 (O30 coo & W & 3=TA *hew -
ku=(kay, kag, .......... kag) |
RSN,
~u=-1(={-1(a) -1, ....... —1 (ag)]
CE82-u (F y 97 (FLIBE (BT T= W |
(iv) (39 &4 (Vector Product) $ SHRIS (387 u T § €7 S0
uv=(apay.......... ay). (by,ba, ..ol by)
=a.bi+abs+... ..., .. + agb,
(v) =% g (Norm or Length of the Vector) $ $9%% y (o83-93 7§ ) z
lull=vul =fal +az+........ a’
fagms || ull = 0 =W T 9T =0 TW |
R u >0
TREd-9.2 | 4% (B8 u = (2, 3, - 4) AR V = (1, -5, 8) O WG ¢ FAfT =)
{Hu+u, (ii} Su (iii) - v

(iv)2u~-3v (Muv (vi) 1uyp

() v o
u=(2,3,-4H aNv=(1,-518
u+v =(241,3-5,-449)
=(3,-2.4)
()5v =5(2,3,-4)
=(5.2,53,5(-4)
=(10, 15, -20)
(iil)—-v =-1(1,-5.8)
. =(-1,5,-8)
(iv)2u -3v =2(2,3,-4)-3(1,-5,8)
=(4,6,-8)+(-3,15,~24)
C ={4-3,6+15, -8+ (=24))
=(1,21,-132)
VMuv =(2,3,-4)(1,-5,8
=21 43.(~5)+(4).8
=2-15-32
=-45,
{vi)[|u} ='\I25+3:+(—4)i
=\4+9+16
3.



(o¥ A WiGw S $ 3
5 3
W—amqﬁmcﬂau{:] mv=[-1] oo = | e 7 |
-4 -2
(1) 2u-30; (i) wv. i) nun
e o
5 3
u=s| 3 [ @R v=[~-1
-4 -2
M,
5 3 107 [-9 10-9 1
(H2u-3v =2|3 _3-1} =l 6 +31 =|6+3 = 9}
-4 -2 -8 6 -8+6] L-2
(ii) u.v =X 3+3 -+ (N(-2) =15-3+8 =20

i) ull =S+ 37+ (4 =425+9+16 =50 = 2.

(W) W (Matrices) $ TooafB amecafboam cvun fAfey OF-a3 Tovimema T S W @R o
wiba e = T =@ mibw Bk @em (Communication Network) a2 CHISITAT YR
(Transportation system) (S e TR T

O IR CHTA (7 (T TH1E 3R I TW QURS A (Row) 4T T8 (Column) 4 A 43 Srreram
f@=9 (Rectangular Array) 26t TW | @ wWRSR fEmee? il {Matrices) I @ | WG @RS 4% V{@W

WA [ ] 31 ufS aem IR () TR IN W TN FYAG ' || ) 1 erBived Howre WG AR T
aij TR (¥ (1 A M-
L:TH) a2 813. Ve e e wa dlp
8y a an et e we By (% m x n Wiw
™ xy

am, am; am; ... &M

aij (% Wb Bomam 0 w1 aij BUMICE SR SR M aiqe v

(B, 812, 81320000 A1) (az;, 332,833 .. ... B2) .. v (am;, amy, am; ... ....am,) ‘Uﬁm m i
[ a; 7] [ a;; T [ 810 |

iy a3 an

an 83z 23,

Ul Rine L ol

b AT | —d 1) - - T
DTN AR AN m QIR IAMF TR 0 T m x n (F THTAA TFW A1 W (Order) 70 |
[ 2 2u a‘;:lafb‘ ELoiR i | |
L 8z 45 &

@8 wffe 20 W w2 3% = Wy | o @3 w2 3



3 | - Rt W ‘
WA, X =ax+ by AR Y = apx + by T20 2478 HAFAE, (TAH a,, by, a,, by FIB (Constrant) 9 73
AR WHAE BT SIHA o GATR TAYT AR 707 IS R | Q4R 93 /e THERt 7t @ 8

3, A’ o Wive FITR 12 SR TEERT TN A BT AR 15 O TR T W | WA B | 14
B TR T T G A G B TUIIRE x AREIE € y TS AR a1 @9w | 7f o qEm o3t 1 B
TR IR G TS y B TAEE 9 T T, O Www A4iR-

X' =15x+ l4y}
y =12x+ 10y

BT i TR (T i S AR,

T A ¢ B 9%IaFw 7 57 @ 5 i o 3@ oge 92 eR (Ui TG SR x = 175 @G3R TEATUER S
¢ W, Wy’ = 134 |

&G HAFACE FIPETNT TR FLAIGTANS fF (Row) 9% TG (Column) @ AT @3 wwersr =y
(Rectangular Array) #eRl TW | & SWwei@R AT 701 <0 THA (Marrices) |

24w TR (i) (4T MR -
15 14
[12 10]
foesn T A @R @ g
2 3 s 56 7
(i) |5 5 ?I 4 2% 3 WA )1 3 4|, wax3mba
29 10

an  ap
Gii) | 8z 2 |, W3 x2 WBA
8y  ay

AgrereiE, aat i 1 9 T WE m 9 n T, d MBA (F m x n AR (Order) THH I
¥ | m = n T, WBHF 31 WHH 93 m # n @, WHHE ATSFA (Rectangular) THH 90 T

TOUPTIT EFRCSH (Types of Matrices) 2

i) & THX (Row Matrices) $ 93T 7@ AR M @ TEHA Row Matrices) I @1 (S8 (Row
Vecior) 9097 |

A=lay,  ag A3 a;,] 93 @ THH | @2 AT TN 1 FY FATT T n | TR
BT (1 x n) *riE W |

(i) T WIHW (Column Matrices) § 93 Tiw TR THwrs Fomw MBH (Column Matrices) 1 & |

Ay
azy
2y

B=| ' | ool e st 1 o et 1 g MR e m 1

.8, ~

SR THHD (m x 1) fem ol



| 2B gnle gy

CoRT R} LA PPY)
(ur) f SDW (Square Matrices) $ (1 THTIA R w2 FoR e I S I MBH (Square Malrices)
T |

A= i Bi2 s e e . Bip
8 [ e a3n
a.,l ﬂ.n: .......... &

A a3 of @ @ HE @3 IS AN 0| GFA n TRYF AR W n TewE w6 ma
&% *1{W (Order) n |
=f Tl o, B2 o+ . Bpy, EARELE IS BIWIR (Diagonal Element) 21 ¥ |
S BT B G (Trace) IM |
(@v) ¥ BN (Diagonal Matrices) 3 & 3 THIN o) = 0, 747 i # j, T4 MB AV = IMBGA (Diagonal
Matrices) ¥ T |
apn 0 ¢ .
D=[g ay 0 ] 0B wriot ma
o iy
(v}MHW‘(SmhrMntﬂm)lﬂmﬁmwﬁmmwmmm oitw cwta wmha
(Scalar Matrices) 3T QW |
a 060
D=[0 a o] 0B oo wnlw |
00 a
(vi) WA W (Identity Matrices) ¢ cP1a MBI @1 BotmmeTn wz T MArE wwew Wil
(Identity Matrices) Tt q%3 (Unit) TBA o1 a0 | n o 360 T 1o Fiow o == @ | aqmm-

10 0]
1 0
13=_g {1} ?-. 12=[0 1]-
(vili) 0 DA (Zero Matrices) $ 51 miram = wam Fomoww affe Sot ==
0 0 07
"~ Lo o ol

(bx) G W (Transpose Matrices) § T m x n (@9 Wil A T« @ o Wiy w7 aww @
gun Fer O, R an el smom Y@ ona o, g S @ orel W OR ¢F ThwE A 9
Broeere MW T ) A o3 S Dl AT e wi e AT Oiliw axm @

g

T T A~ [2 1 :lz]

1 2
A«ﬂ!MW‘AT=|:2 1]
1 2

(x) WRO! 3 T BBW (Echelon Matrices) $ Wliw A & e i (wwet wilhw) « Bfoww v
(Echelon Form) 21 zz2 1ft s A fesx 4B < crew som-
51 Fm = AR (Row) A 1 @R 50 7R iz wra mifficam Fsa A (T TS o TS TR |
Q1 T Rt @R SHRa T aff 0 7w, v o i v aff 1 e, o R Tt werrwd i a7
o= ften e offf 1 @1



38 femabis wmeTabar

(xi) G crovifr o s coim e Tl o foosa % i ca v ot 1 iR cafRe B T

(i) TSP T (Leading) WA (Nonzero) afff aff 1 &m0 |

(ii) TSP WA (Leading Zero) AfF QFHA g W) T T4 |

M @™ TR A T TR vol WHGW (Zero matrix) 0 G CECARZR (Row canonical form) & 43
@!‘fi BATRR | G n-Square (3) Identity (ST=H) TEA In © 1 @EHiEN wi.aa W oo TR |

(xii) G ¥ (Triangular form) $ €3 Square matrices (Y W) A & JRavenr o
(Triangular form) ¥ TE AW Baga 29 affotM (Diagonal entries) a;;, agg .oooo.oo..o... 8 T Off T

T ¢

@32045¢6 D20 |[c®s 004 @4 7

0 05s s Gel| 0 0@|[0 0 0@o2 |l @s
coooooo|l000][cooo®2[|0o0®
b))
?@'ﬂﬂ]ﬁ!(ﬂ)@@ﬁﬁmﬁmowcamnical form)lﬁ@'ﬂﬂ]ﬁ!(‘!)@@ﬁlﬁtﬂﬁﬂl?ﬁq
TR 8 M o Afff AR (Non zero entry) ) @4 W (F) @ ceforem wf 71, 39 Bea o= @ |
R | cveR T (9) Gramed® o (Triangular form) |
TG cart G AWM (Additlon and Subtraction of Matrices) & A = [a;] R B = [b;] 4% m x n WA )
C = [C;] @ 9¥ m x n WHH T 4B BT A 9N B @7 B BomIR wOA M | TR C-F A
mmamﬁmiﬁawwu|wﬁcmaﬁmwAmnBawdﬁlﬁwqmﬁmﬂwu
TE C 3 A a2 B W% 157 o aix 1w

1 -2 2 302
A=[4 5 6-_] &3113:[_7 1 3]

E+3 -2+0 2+2] [4 -2 4]

4-7 5+1 6+8]°|L-3 6 14
[1-3 -2-0 2-2] [-2 -2 0]

(447 5-1 6-8]7L11 4 =2

A+B=[

Q3R A-B=

Wy 3 5 A = 21 _23] W, S

f1 2 1 2 P2 306
AtA+A=|, 3 *[2 —3] *[2 -3]=[6 ~9]
31 327
M=[3.:). 3.3
WS, (I (FOE K 97 T]-

_[KJ KQ}
KA=|g2 k-3

wefe, THH A 97 4l B K Frow o1 Ty v i e T w1 KA v ffre o 9 o
ot o7 zrm T A cm st famm =0 w0 ) W (Order) 9R Tov B cu o Ao 4 T
vy Wi w A0 am s faanem =y an (Confirmable for Addition and Subtraction) T & |

T A. B 93 C TFHGTATE (TR W0 QA @1 T O3,

()A+B=B+A

(i) A+(B+C)=(A+B)+C

(i) K (A + B) = KA + KB = (A + B) K, (W¥ItH K &G (o191 |




Co¥T aae GHE e

WIGHE 47 Multiplication of Matrices) 8 TR WA A =(ay az a3+ - a1, 9
— by, 1
bay
b

R, B=| . 7 oo fRTEE T A |

by
iy 2o TBTIR FMTHE Aed IR R AR AT W SR O TR TR |

[~ bu
by —1
by
AB=Tay a2 ay3.....+ apl
L_bn, -
={apbyg+apby +.... ... + by ] =C

Aﬂrﬁ‘mamfmunamsmﬁmmnnamﬂrﬁuaﬁnmcaam-

(Ixn.(nxl)=1x1;

ameqﬂaﬁmﬂawmaﬁaaﬁsﬁmﬁ@hw@mmaﬁ@‘wﬁwmm
GTEIeTE! (O T TR |

R, A 97 2 x 3 TbW 4% B @3B 3 x 2 THA | TEA A GRB- 93 TN (2% 3). 3x2)=(2x2)

Wi T

a; 2 an bu buz
A=|:32| an 313] ARB= )by bn
by by
by b2
e[ o
' by by
_[ ayby, + 2p2byy + apsby apbiz+ anbn + auby
=L agby; + aygby + anbay  8byz + 2nba + azabs
% mmtm&ﬂwwﬁmmmnﬁmmﬁmwﬁnwnmmm|wm
HfST® ¢ UHY (A W) GEATA (Confirmable for multiplication) ¥ & | T A, B, C THHGT (T Q3R
oI O ORI T | ST
MHAB+C)=AB+ AC,
(i} (A + B)C= AC + BC,
(iii) A (BC) = (AB) C.
f=g
(i) AB # BA, HAIYRTY
(ii)AB:OW.A=Um.B=0Wmm i
(iii) AB == AC T, B=C¥ e TS "R |



3N fEsTaR® At
2 -1 3 60 4
: W—\s.sm=[3 p _4] MB=[5 3 1| TMA+B o

2-1 37 [60 4
A+B =[3 6 -4]*[5 3 -1]

_[2+6 ~1+0 3+(-4):|
TL3+5 643 4+(-D)

_[3 -1 -1}

=g 9 s

WST $ A OB 97 B0 2 x 3 WA mihw |

TS, A+ B T2 x 3 MBH G} 97 TAMT Ay 2 % 3

-1 3 .
BREe-0.¢ | A=|:; _“2 :ﬂ amn=[4 o:l T, AB U %1 | qu ¥ ¥, AB £ BA [ArifeTal-o3R]
2 6

-13

(rervervar ff) ot ot e, 4= 5 G 2] «m=[; ﬂ
. AB =[; Pz :l]'[} g}

2 6

_[—1+o-4 3+o—12]_'[-5 -9]
. L-3-8-2 9+0-6]%[-13 3

13
R BA =[4 o}[; % 7]
2 6
149 0-6 2-3 8 6 -l
=[ 4+0 0+0 —8+0:l =[4 0 —s}
2+18 0-12 —4-6 20 —12 -10
. AB #BA

™Y ¢ VIR W weirn Ry Ry eorey W
1 2 -3 3 -1 2 4 1 2
TRge-e v 1A=|5 0 2| B={4 2 5 ™ C=(0 3 2|¥m,

: 111 0 3 123
(i)A+B,(ﬂ)A—C,(ﬂl)-2Amwmm@,(iv)A+(B-C)=(A+B)—CI

l:l 2 —3:' |:3 -1 2:'

() A+B =|5 0 2| 4+|4 2 5

1 -1 1 2 0 3
1+3 2-1 342 4 1 -

A+B =[5+4 0+2 2+5j! =|:9 2 7}
1+2 -1+0 1+3 3 -1 4
1 2 -3 412

(id)A=-C =[5 0 2:’_— 03 2:[
1 -1 14 L1 23
1-4 2-1 -3-2

A-C =l:5—0 0-13 2—2]

i-1 ~1+2 1-3

-3 1 -5
=5 30
0 1 -~
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T YT VT I YT L T A o AT Ty T TR e

1
(ifi) ~2A =_2[s
1
-2
-2A =|-10
-2
3 -1
(iv)B-C =|4 2
(2 0
3-4
B-C =|4-0
[2-1
M1
=| 4
L1

A, A+ (B - C)

0 0
=9 -1

(i) (W, (A+B)-C

2 3

0 2

-1 1
-4 6

0 4
2 2]

1-1
=|5+4

1+1

2 i

=2

4
9-—
L3 -
[0
9

2

R W

1 2
3 2
-2 3
2-2
5-2
3-13
2-2 -3+0
0-1 2+3
-1+2 1+0

0
-1
1

WA, A+(B-C)=(A+B)-C.

Gm-r-o.qm=[
4
15-14 +1
AB =|-3+4-3
12-4-16
2 -6
=[-2 -1
-8 78
[15-2+4
BA=|10-3+8
[5-5+4
"17 -19
=15 -12
[ 4 1
WY, AB # BA

-3
5
1

I-1 -1-2

2-3 7-2
-1+2 4-3

)

|

s 7 1 3
- 2 3 |amB=l2
2 -6, 1
10-21+5 S—14+1
2+6-15 -1+4-3
B—-6-80 4-4-16
-8
0
-16
21+4-2 3-6-16
144+6-4 1-9-32
T+10-2 1-15-16
-~19
-39
30

] e (7, AB#BA

94



PN 4 fooraRiG mieTafom
twm-sa.vmﬁA=[31 _ﬂ WO A TR TR e (¥, A’+3A-101 = 0; QMR

B '1=[; ﬂ (aretTat-2008]
| D
oan [0 20

=[31-+ 13 2:?6] [-97 Eg]

) 7 -6 2 1 0
2 =
TBA, A+3A-101 = |:_9 22:] +3 [3 I:| 10 [O 1]

_[7 -6] [3 6:| [10 o]
=l 2/*ls -12J-Llo 10
743210 —6+6+0 0 0] _, ermt
=[-9+9-0 22—12—10] “[0 0]=°
W—\a.bl‘ﬂﬁA=[: _;]w,mﬁmﬁmmﬁﬁwmmmﬁua-m:

weven [} ]

) omwm, A=) ] ewi=[g 7]
wma=aa = 5[0 2]

= [41.'11;r (E;t).tl 411::% : %;(?._)3()—3)] = [—g ;lf]

wennt [0 203 W) LA 1203 )

L+ 3]-uls 1]

+2
[ :| [ :| |:9+2—11 —4+4—0]
0 1 -8+8-0 17-6-11

-2 8
‘G‘l‘l(ﬂ-@.)ol‘!ﬁA:[ p :| [ 7] , v A =
(i) A + B (ii) 2A - 3B (iii) 3A '

() e, e =) 2 Y

B=[14 -g- —gjl
maAB =g 5 o+[/ _§ 3]
=[01 ++ 14 :12++(f3) g:?—'f)]

_ﬁ[s 4 11]
"Lt 1 =2



o9 a TR 35
P I Y
T2 4 6:| [-1_2 ~18 -:I
“lo 8 wlfLl3 ¢ =
[2-12 —4-18 6—24]
“lo-3 8+9 10+21
[-10 22 -18]
L3 17 3

-2 3 9
(iii)3A=3|:ol 4 :3'.:|=[0 Tzﬁ 15]
UL R WA AOR @ R IR (N R SRS TR SR 3 W g
DA+B)+C=A+(B+C)
(DA+0=0+A
(iii) A + (~A) = (-A) + 0 = A
(M A+B=B+A
(MK{A+B)=KA +KB
(i) (K +K)A =KA + K‘A.

(vii) (KK)A = K(K'A)
(viii) JA = A

TAREN-0.55 | T A =

B

2 4 4
q® B=l:; 1] TS AD ¢ W e 3
O 3

[ S IE—0 Y

o Wk

4

: 2 4
) aomemams, - 1 3ot ]
0
X 2

(TRZ AT 4 x 3 WA 9 B A1 3 x 2, 07 &9 A GONTS (Defined) 9 27 4 x 2 WHR &I |

12401+4.3 1.4+01+40 14 4
22+1.1+13 24+11+10 8 9
S132+41.1+03 34+11+00]| |7 13
0.2+21+23 04+21+20 g 2

[P S
[ Y

W—o.bilﬂﬁz&:[zl :] mn:[f i] W, o3 % AB = BA?
(e aven oo

asly Jemn<[? ]

12+1.1  L1+1l
TSR AB =[2.2+1.1 2.1+1.1]

_[3 2]
=5 3
2 11 1 21+12 21+1.1
4R BA =[1 1][2 1:| =|:2.1+1.1 1.1+1.1:|
_[4 3:|
=3 2

a3, AB £ BA
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B 9 T PER

.0 TG RS SR (Algorithm of Matrices Arithmatic) 3

WWWE@,RWWWWwWT&?&ww@WWwﬁ
TR T | SR NI @R (e i o feTR 2| T AR ST CEstiaA | FoASem farw
mmmwmamﬁwﬁﬂmwwwaﬁ@ﬁmwwwwsﬁw
=3Bl SRS qEafEmR 2w | Wihw Ao T FOAI ATYR 92 T odre 5 wiliem W od=
o1 T T S(EBTER ST SAWES SR WilE nRTes @i (Algorithm of Matrices Arithmatie)
7y =w 1 Frm i fdves wEmfam o o

3 | WA AR Ty @R (Algorithm for Matrices Addition) 8

qeifva 1 ¢ TR a4 (i, §, Sum. g, A, B)

g1 | 3§ 9T WA | (UTF m 1EF (et FA (For loop) ! )

91 2 8§ G4 W 1 CITS n 7Y (T A (For loop) |

171 3 3§ Sum =0

q 97 T 1 (ATF k R (I I (For loop) |

{19 4 ¢ Sum = Sum + aig + bqj

19l 5 § For B[ i (¥

For &4 j ¢

{19 6 ¢ HEE |

Algorithm 1 : Matrices Addition

Procedure : Matrices Addition (A, B : Matrices)

For i:=1tom

beginforj:=1tn

Sum=0

forg=1tok

Sum = Sum + aiq + by

end for i

end for }

3 1 WA SATR AR (Algorithm for Matrices Multiplication) 8 _ [afeR-2009]
| qEifae-a 3 TIHE ©% (4 , 8, g, 2, b, ¢ (ORI L&)

-3 8§ ¥ W 1 (4T3 m ~FE CTTEE T4 (For loop IR F)

qi-3 ¢ 5 99 TR 1 (FTF n @ Tt A (For loop TITA F41)

q194-9 § Cij = 0
| q O3 R | (4T k @ (T A (For loop IRIA F)

q19-8 § C;+ Cy + 254+ big

¥19-¢ $ For 7 i ("X

For 7
1914 § AN -



4 e ——

AC—ingriblite gidrica)

BT AR MLH 5

.0 WG #TST @R (Algorithm of Matrices Arithmatic) 2

S TR IS TW T, 7R TR TGE FYETI FE T IS TG T VR TS AR
SoHFTE T | ST AR % IS ST wReTE Tl TR FAH TS Esifwa | AfoAhm e
WWWW@@WWW@WW@WW$@@1&3W
Ffer3BiTaa SreTs. s I | rE e T AR FAE R gy sl 7 i g edw
T i O ETIER TN SRS S s sfired @l (Algorithm of Matrices Arithmatic)
zo7t T | foirm T ST wEsRmT e bR T '

3 | T IR & APHRIRT (Algorithm for Matrices Addition)

aeeifEwa 1 3 TR @M (i, j, Sum, g, A, B)

Wie ] 2§ @9 T | (TP m ATE (AT A (For loop) :

Q1 2 3 j Q& TN 1 (4T n *ES (T FAT (For loop) |

1% 3 $Sum=0

q 9% T 1 (TR k #E (A FA (For loop) |

47 4 § Sum = Sum + aiq + bgj

9 5 g For ¥7 i ("9

For 57 j (1

19 6§ T |

Algorithm 1 : Matrices Addition

Procedure : Matrices Addition (A, B : Matrices)

For i:=1tom

beginforj:=1ton

Sum=0

forg=ltok

Sum = Sum + aiq + by

end fori

end for j

3 1 Gl iR iR (Algorithm for Matrices Multiplication) 8 _ [Rmfal- 000!
| qEstfa-2 ¢ TTEE &9 G, . 5, g, &, b, ¢ (ST 4}

q11-3 3 @7 W | (ATF m ~{E (TE T (For loop ITER F)

qI91-3 § 5 @R TN | (ATF n T (TN T (For loop IR T

g1-0 8 Cij=0
| q @A | (U k F (T T (For loop IR FA)

Y9-8 8 Cy+ Cyj + ajg + by

19-¢ 3 For A i (¥

For 52
Y19- § ST -
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SRR

.

_ #/ output data

Algorithm 2, Matrices Maltiplication

K At i g

procedure Matrices Multiplication (A, B ; Matrices)

fori:1ltom

begin

fors:1ton

begin

cij=0

forg:=1twk

cij = cij + aig bgj

end

end {¢ = [cij] b the product of A and B}
© W et o2 ¢

# include < stdio.h>
# include < conio.h>
main ()

{

intt, j, ki

int a[3} [3] = 20 {0}, b(3] [3] = {0}, < [3] [3] = {0} ;

clrser ()

/ input data 1st matrix

printf ("Enter Data for first Matrix : \n") ;
for(i=0;i<3;i++)

{ .
for(j=0;j<3;j++)

{

scanf ("% d", & a [i] [j);

}

}

// input data 2nd matrix

printf ("Enter Data for Second Matrix” \n™ ;
for(i=o;i<3i++)

{

for(j=0:j<3;j++)

{

scanf ("% d", & b {jl [j]};

}

}

# calculate data

for(i=o;i<3;i++)
for(j=0;j<3;j+
for(k=0;k<3;k++)

¢ fil j1+=al[i} [k1* bk [j];

clrser () ;

printf ("Result of matrix [ and matrix 2 : \n
fori=o;i<3;1+0){

for(j=0;j<3j++)
_printf (" % 5d", c [i] [j]] ;

}

printf {("\n"} ;
{

getch ()

}

RE



o aR Wi 3w
9,8 3o A® 31 8@t MBA (Inverse Matrices) 8 -
a3fs 2 M A @ Roifre ot Trerf wiffw 2 zrg 3 9wt @31 WA srvg B TBw o =@ T1-

AB = BA = |, WEwE(S0 W (dentity matrix) 9% W B T 939; Wi A a7 Zwor] mbw 0 1w
aa A W R T T ) A U, B W A @7 3 WG U O (39 A A, B @7 faeidhe wilw
TR, W T,

2 5 3 -5
a-[? J]ews=[3 ]

6-5 ~10+ 10 1 0
WAB=[3_3 ]:[ 1:|

-5+6 0
6-5 15—15]
4R BA =[~2+2 546
_[l 0]
=0 1
wT9T A 9 B e k|

TR AB = ] T AR T THE BA=]

1 0 2 -11 2 2
e s 1A=|2 -1 3|B=|H 0 1
4 1 8 6 1 -1

ordte B R Wl
P ]

1 o0 2[-11 2 2
AB=[2 -1 3|4 o 1
4 1 glle - -

140412 240-2  240-2
~22+4+18  4+0-3 4-1-3
~44-4+48 B+0-8 S+1-8

1 0 0
=0 1 0| =1
0 0 1

e« A € B T Zer Ui |

T T 2, TR RN 3 1 x n @D W A, uﬂﬁwiﬂmﬁmﬁwﬁfmm%WWW
7|

o3 § HRTR M = [A, I) TR 938 1 x 2n TG 1 A0S @ | A T M TihrE amdre St g
1 QT M TR SHATss ST |

43 3

M & @ 97 (Row echelon form) ¥ (AR “WCH 7R < | TW M TNGcET A R0 @1-97 FEGT
a@wmmm!ﬂsﬁmﬁammmwﬁmammmwﬁﬁmw oz WileEw A

SR T RHleeAT S 73 |

m-\ammmﬁamwmwmﬁmwfmmmwm~u B] vt w1 SR ooy A
i I

yret-8 § M TITTER SWRATE @ W hem o, G TEEE B AN G T A BE WA =B



38 fowahs IR

T .54 8

1 0 2

(31 R
A w1 Fenf WiE @ I [ArEfmra-3004, R0d0, SoR
Grorera f) womx wiBiw M = (a1 om0

2

L0 2110 0, g 2K,
M=i2 -t 30 OJR, C iR

L4 1 8 po o g7
Lo 21 00
210 -1 -1 0 =2 1 DIRY-Re- R,
o1 0 -0 1
Lo o2t 1 GG .
g el g2 o R R R

[0 64 -1 2 :1
M-'0O -1 0 4 0 -1IR,~-R;
tfoo1] 6 -1 -1]
Moo} -1 2 27
~0 104 4 [ M= A" o
oot 6 -1 -1l

v.¢ ihicaw o1 1R AR SRR (Gaussian elimination in matrix form) §

5 farme Y= e 3

T sfefm (3399-dvee) I (FERT MR MHAGE @ I WwE FRER oY @ A
SRR T TR T ST BT oS A 1 @ oS« hEre e 3f5ee Wi 3k A G
TR TR wEadE T ¢ e o Ayl vk e 3fes wreme g3 o erereferd zEm
AR (41 AT W ~Eads w0 o 9% feane R sl condr W wwy e
feararae ovE T LTHIN 4R ST 8

ara ofa, TaeRe oo

An X +apx+aax=by
ay X +apXy+an h=by
Ay, Xy + & X+ du X3 = by

"a“ a; an b
bl 581 azy i bg (II)
L’iu dyz  dis by

S TR (AT x, THA AR T JAT TR —gﬁ o 30 TPty sitaars R am = |

SIS T (AT x, 76 7R O ofem A 2L e e g e A cm =3



cvswi az Tl we

B fAEaTe (YT W ¢
a
“a ay @2 ap by
1 .
az 43 an Bal i (ii)
&y lay ap ayn b

ay

i — L g 2z TR e mﬂqﬁwmmvmmmﬁiauxoﬁwﬁwﬁwm

an a1

@AW FREA G 2, (B I LW (FG | AW WL w7 wgs WILHL A 2

, Tan a as b
P 0 ap as b | e (v}

7
A 0 ay ay’ by

CHYTTA— 257, B2 TN wfFaf¥s TomAm 1 ay’ Iﬂwm&“eﬁﬁ-% mﬁ@m yirel fedg A —

251 g ot TR T RR T GO TR TG UHH MW AR

dy
‘_a” a: ap b
0 ayn ay 3 O {v)

-0 0 ay” by
T <= WM (Upper) frgergfen oa & TG AT orvrR AfEPHA AR ST FW x;, x, 9 x; 9
T & 9 4
W ay, 2y A 2y a7 @ T £ = TR T U 4 e’ ¢ wE i @ ow mikiee Tgend
Wmm@@:%ﬁﬁﬁmﬂ;hmwmmﬁﬁmmamﬁwﬂm
RTINS AP0 A | (v) 9% S} AR TR (1) TR e 1 7 7 |
R e e T e milE fywel T, T arE W eHfiEds w3 A A

an' 0 al?.’ bif-l
0 an' 323’ bz’ ........................... (Vl)

0 0 ay bl
am(vi)mmﬁacmimﬁmmwmwﬁmwmqﬁﬁ@avmﬁm‘m@ﬂ-
e A%E 2 |
(v)ﬂtﬂrﬁuawﬁiﬁsﬂﬂm,awcmmmﬁwmwmwamw,wewmﬁrwwa“,an‘e
Ia;;"wmﬂm“‘lﬁ, I

a a; ay b
0 1 323” bzﬂ ) .‘...(\"ll)
0 o 1 B

A T TS a,” TR 64 IR W A (U QR 2y, TR & PR & R cere A foew o,

l an’ 0 blﬂ
0 1 0 By | i (viii)
0 0 1 by
AR YT AW a2, W o IR VX T (T T fen FTsR o SR ST Tl e i g
1 0 0 b]}m )
0 1 0 B i (iX)
0 0 l b:‘”l .

m{ X = bl».t , xz.m' = bz.m | X3 = bj’” :



MY et wmecaba
TEe-0.¢.5 | AT R 15 2R
N+5y-72=13
AX =y =122=6 oo (i)
2x+9-32=20

(ii) Apactfbee fret am fmemze—
M 5 -7 13J

4 -1 -12 6

2 9 -3 20

3 5 -7 13 2= 41 - 3n,
~lo 23 § 34

0 -19 6 -34 V3=t~ 213

~|0 23 8 34
L0 0 14 -136

[3 0 -201 l29j, ¥y =23r - 51,

['3 5 201 129
1"3 = 191'2 + 231’3

-0 23. 8§ 34

10 0 14 -136 'y=14r, - 8r3

69 0 0 25530
~[0 306 0 612 'y = Mr) + 201r,

0 0 14 -136

1 0 0 370

01 0 2
- 68

o0 0 1- 7

: 68

ﬁvfuwm, x=370,y=2,z=—“7—

~ Algorithm 1 : 4R @ (@19 9= wfim A = [a;]

sxep-l:mmamﬁﬁwaﬁmmmwmmwﬁ-ammmww&gmmm
BT B SRS T ) T @ TR j, W S R

(2) ammwtwﬁmm#ow#mﬁﬁmmmwﬁwﬂwﬁﬁwﬁmhmmmm
ARACE S Bomr T 2t |

(b) ayy 7 Pivot T 4R @ 2, @7 Arsa Beimimefins qamons iy o @ aj, @7 57 Beime®
FUALE

(1) Set m = ajji/a j; (2) Add aL, to Li = 1R Ri @Gﬁ:g R, + R; ¥R gifgioe =fy

Step-2 : SHliw-wA 2fS R 2of 3= oy Step-1 *[7IW &TAST MY, @ i a7 |

amw%wmmmmjzwaﬁwaﬁmaammmlwsmp.z UE N LB
TRt M- : |

3j 0 :

Step-3 : AT 71 + 1, YRARRIST Srirag mmﬁww@@mam@wmm.

Remark-1 : Step-1(b) 9% W4y swewn
ail M BN

- —

an Pivor qTF & I T



TP R TGH 339
Remark-2 : Step-1(b) 4% W™= FwfeRwery A w3 e,
R'i=-aijiR, +a,}; R,
R v cwR A otef et @ W S tfet W S
Algorithm 2 :
Y input TGA

A =[ay] in echelon form 4 Pivot RT3 ayy, agz, Ay oo A, HHCS A |
49 1.(a) mmmwﬁw$ RN &1 TACS WA OO Pivor TR 1 %)

(b} a, = 1 (2 Pivot TR 4T Pivor 97 Bomm Benamrefi e BACT WA |
wefle, = r—1,r=2 ...

(1) Setm=—ayr,

(2) Add mRr 1o R;

WA ATW, (TE Row operation T A R’i =- airlR’, +R;

I 2 1o r-1 Y™ | %f«g oo &fA

Retv Rz R oo, R, TR o=

119 r.R, @'alE 1 ust ofn )

Algorithm 3 : (Forward Elimination) :

The input is an avbitvary Matrix A [aij)

Step L. Find the first column with a non zero entry.

If no such column exists. then FXIT. (we have the zero matrix.) otherwise, let }i denote the number of this
column,

(a)} Arrange s0 that aij # 0. That s, of necessary, interchange rows so that a nonzero cniry appears in the first
row in column JI,

(b} Use a,j; as a pivot to obtain zero below 8

That is for i » 1:

(i) Set m = -a,j, / a\);

(2) Add aL to Li.

[This replace row Ri by (aiji / aj;) Ry + Ri]

Step 2. Repeat step 1 with the submatrix formed by all the rows, excluding the first row. Here we let J2 denote
the first column in the submatric with a non zero entry. Hence, at the end of step 2, we have a2j;#0

Step 3 101+ 1. Continue the above process until the submatrix has no non zero entry.

Algorithm 4 (Backward Elimination) :

The input is 2 matrix A = [aij] in echelon form with pivot entries ayly, agjs .... ari

Step i. (a) Multiply the last non zero row Rr by 1/arj

So that the pivot entry is equal to i

{b) Use drjr = 1 to obtain zeros above the pivot. That is, forj = r — Lr—2 i 1;

(i) Set m = —airi

(2) Add mR, to Ri

In other words, apply the e¢lementary row operations

*“Add- air; Rr to Ri”

[This replace row Ri by- airy Rv + Ri] .

step 2 tor - 1. Repeat step | forrows R,_;, R, 5..... R,

Step r. Multiply R, by Vayj,.



ny feafs TeTIoH

31 BB (Vectots) Hy [arif¥iTal-2008, ob, 39]
y1 W (Metrices) H? . [afETal-2008, ¢l
o)  WEE & o g =W
81 CAG (Set) J?
¢ CoBE e Wil wg I N FE TIE FATH? |
»1  of GE (Digenal matrices) | | [arfTal-2000, koot (89 ﬁ?f).]

a1 (Inverse matrix) faodrs iy s qT? [RTal-200%, 09, 09R, 09, 03R, 30, SoR]

WAL, A 8 B Marrices 5 Frfre 2ewmm 7 o | (AR08 3R]
w1 Echelon (38) SiliteR < qfb ot | [Arefal-200e, ¥, 3, ¥8R]
»1 Row cononical Tl & fre
wert, @3 WA Row cononical form 39 =1 w? (AR 00!
3}'" a3 TGE e [ArfTai- Qo0v)
'3¥1 Identity matrix {9 3% A1S ) : [arifai- 2003, 3R]
33t GETEGR A SeTEEROTE S 3 | _ ' [aefal-2083, o (8¢ 7¥), 2038R]
so! A9 B gl RIrs xewm =¥ ot [Af¥Tal-20 3 SR]
81 A= [; _21] T AA™ O W (TR T [ar@fEa-203 3R]
W SEPES 2IRIE 2
3¢ G (Row) (BFe S { WA?
S i Al (ot JEre A Wr ' [ErfEi-2004]
yq | WTSW % T Identity matrix L3 T RIS | [er=fuTal-2 08 3R]
S | SRS imﬁﬂ TS J JIN? _
(" i T A S (Order) IFS J T2 [arsfEat-2 0ok
7 yo1 WHGTHER WS (Equality of matrices) TS ¥ Q¥ [FRA-200R]

Ay | CONTAR CAiS-FRTEm RRi
331 Scalar Product 8 Vector Product g |
Qo | aEnfe T I _
/Q{A{f ;] B:_?; [‘g] orte cu, Bl Zert (i | [RfFT-Roa]
o (987 U=(2.3,-1) 4RV =(5,1,8) WS uyv =78 [u|| =7 [Frfzal-200al



r ey T oy —

-
. "

CSHT =R TG 3B
» TEARETS SIier 2
Wi ST G TG TS B FAM? TAERPTR I A |
4| CTHIN G7 APECST ACAGH] I | '
W W 7 IR AT I |
| WiE 97 cam-Rom Eaigge g R e
oo | LA a7 &1 afdFm (e |
yfmmﬂﬁmamﬁwwﬁmvmﬂemmm@ﬁamﬁwmz

' [AIMI-2009, R009R, O8R, 33, YR}

o3 XFerf Wil A0S N T2 TATRRATAR 1A B | [ArsfHTat-3008]

oo whEEm FHTT TreE qeTe $ R R |

©8 | A=B _21 ﬂ TR AAT S ATA @7 W fafr 7w [rfe1za1-2008]
ot | A=|} _37] eB=B _02 _g] T AB @7 WA oy =0 | [ArfeI-200Y)]

1 02
Mn elimination 9% FETET A = {2 -1 3“ 97 [nverse marrix 60 %1
La 1 8

[Arefira-a009, do, SoR, SR, 53]

31 B o9, u=(2,-7,1)

v=_(-3,0,4
T w = (0, 5, -8) (A TR |
fefrza s (QYu+v byv+w
B GEE ) -w
{(e)u-4v () 2u + v - 5w
®uv (h) n. w
(lu.w '

CORWE (@) (- 1,- 7, 5); (b) (-3, 5, 4) (©) (-6, 21, -3); () O, -5, 8) () (18, =21, —13) (£} (-5, —39, 54) (g) - 2,
. (h)—43, (i) - 32] -
i fem R ovems -
@u=(3,-12,4); (b)v=(2.-3,8-7)
o omsma[l 2 2ama[) ) 2]
Rfisas @A+B;
r(")““m“"ﬁm”a)[i 2 _i:l (b)[13_2 i3 _198]‘[—?) 1 _23]’

1 -2 3 3 0 2 -7 -4 0
81 fafy @7 24 - 3B, ORI, A=[4 5 —6]«23;[_7 1 B] W:[ 29 9 ._36]1

b C—fegironlfe gidpicay



o

a1

»l

Yo

>

L

Yo
SB1
b1l

oW |

fEahiD TIWTAOH
trﬁrz,[: ‘t’]=[r"l ;’J{zit *;y]mx,y,z,tﬂﬂmﬁﬁwn

Bemex=2y=42=1;t=13]

6
A T e (a) [3,—2,5}[ 1] ® [2.-1,7.4] :g‘ s @ -4 1) 7]
4 9
13 3 0 -
uﬁ,A=[2 “7}@&8:[3 s 6]
fcfidas (a)AB  ()BA. - Hsms(a)[l; '"g _llﬂ-,(b)ﬁﬁucmmm]-
Fresn MR F (Diagonal) (7 FA '
i 3 6
t-2 3
(aya=|2 -3 8] (MB=
[4 57 [-4 l+5J
[t 2z - .
©@C=\4 -5 6 [%ms(a)[l,-s,ﬂ,(b)a—z,t+5](c)ﬁz‘fmmw]
‘fﬁ“h[i _i]ﬂmﬁ‘fﬂﬂs(a)#;(b)ﬁf [ArfETal-2008, 3R]
9 -4 -7 30
m‘(”[—s 17];(b)=[60 67!
w,A=H _23:[ GG f) =2x ~dx+5
mE(x)=f+2x_11ﬁ=fuws
(a) f(A) _
- 13 52 0 0
®) g(A) tﬁwua)[m _m]-.tb)[o 0]1
. 1 2 3
it 1|3 3] el ob) (c)[g 2 _31] o 2 (2) 7: (b) o~ 20 (<) 551

= 575 an, o fausw &l i a7 Frardre s o 3

1 -2 2
5 3
wasll sz O q

17
- | 27 -16 6

-2 G —
oe-[2 5] Rei@] T, in ;(b)[ 8 - 2}@?&1
ﬁ,\:[‘i :ﬂmmﬁwmm«l [Te s [ﬁ ;0] [t 2004
'ﬂﬁ(‘ﬂ'ﬁu=(2,3,—1)~ﬂl9=(-5,l,S)EWu.B=?tﬂ74Kllull¥?[WS—IS.\I_IZ[WW-QOOQ]
A=[; _zl]mm'mammﬂn Itws[? 110]} RIS SIS THHY

S (987 u = (3, 12, 4) AR v =(2, -7, 1) T u + 2 fcfn 7m0 1 [ 899 3 (7, 26, -2) | [AFIAGA-R039R ]



(OB A LA )

- O ARG

al
1
el
81
(rdl|
-1

£

»T
S

b ]|

381

e ) ﬁﬁfﬂ (One dimensional) ST (Array) (3 (993 (Vectors) 9911 TV |
1B @3 9P AT (Two-dimensionat) A8 SR TBH (Marrix) T 29 |
s S M o v e W)
T ITF oIR8 (Data) TN RAIFFETSNT SR (Array) ¢S 7= <X | B39 37 03B 18 (Set) T
W (ST q MGAE SEBRHTE Hend § it AEE TTA e IR T |
@ THHTHA a, = 0, T i £ j, oA MFHBE = TMPH (Diegonal Matrices) T T |

a, 0 0
D{o“ an 0 ] CL iR A ek

a.

oD o B Pl 1 T Sy 4 T et D 2Ry o B R ot e
AB = BA = [, W3e%T THA (dentity marix) 9% TH¥ B 20 @3, 9T A 93 TwerT WiHR 0 W 9R
A wr ot =z e o, B 2 A 99 3Rt D W u @99 I A, B R Reedre milbw =
WiE® A & 364 (Echelon) WX 71 2fowm o = xa 3 w1l A forss 9f% =~ ane vem-
(i) S %7 TR (Row) T T W W MR @S, Srem it farsa wifa oo avs s T w3
L wgeg wﬁawﬁo(ﬂ)mw,mvﬂa@fﬂﬁamaﬁ1w w1 fadtn 21 weseSt
& €2 3 e zrew affy 1 T3
@ﬁmmﬂﬁﬁtﬂﬁﬁmmmﬁmm&helon matrices) (% Row cononical
LA 9 Row cononical T 707 |
S | STEIR 1A (ARG W} ot Td 1 1
| TR AY (AT S5 TATTH LA 97 FRCHS FTHT G S5 SAMIA |
CHI WL ST Somwere wae e G ae wrew miily at o e wliw e wmn
Identity matrix & Unit matrix ¥ WTSAE maerix 21 T | 7 37 wltam 6T | @ W=D Bommmere
7 ST Identity WHH 1 WTEHE matrix T6 T |

10 1.00
{VaA 3 Iz=|:0 l:I 8 ;=10 10]
001

APTrBTE It ot facy BrEe 9 2 8
> | W QRGBT (A S |

X ) S B ST G weiEE

A 8 B gt faordts zemm = fagy coem 21 3
(i) A¢B ¥=n o iy we w3

(i) A € B ¥S¥ Non Singular i TS T3 |
(i) A=B! SeRIB=A" TS TA|

ot SR,

A= B —21] AT = [714—31:|

T AL =[; -21 B -31]

_[1+4 3-2] _[s 1]A
“la-29+1] T L1 10] AD®



MR ot TreTaita

3¢\ THR (BT 47 BAMINGTA S MATS e QT BIeE (Al (S 2 7 ¢ (A
u=(ay,a52a;,....... a,,)mfﬁcmcwm|

Wi ‘lﬁmﬁ@ﬂ%Wm'ﬁIﬂlmem(&rovecwrs)wmI‘iﬁmﬁuiﬂ'ﬂuw
WS u = v T | A TN (TR0 WG TR TS BoA e S S SWIRewE TR T
T T |

31 CFAR AGTIN ST SAMAGTN! 3% TR WHGAE wres Wb (Identity matrices) I |

100

cﬂﬂq—-13~.—[0 1 0}, 12{(1) (1’]

001
S| MEEE (@ T ¥R TR I T 9T AR (Row) AR ¥ (Column) @ end @ Reyegs mifw
WWWWW(Rcctangularmatrices)W@liﬂmm‘iﬁg@'ﬂiﬁ[ | 2 gt
ALH T () TRA S | (T -

L3 2] o srwerere mw,
1 mﬁ‘m-aaﬂﬁwmﬂnmaatwmmmnmmxnwmmmmﬁm(&der)ww|
R 7 97f MR 2 AR aw I Tn A o 92 o @23 |
0! 7% TEHH A = [ay] 43 B = [by] S THH (Equality of matrices) T TCH % SIOR 41 (Order)
TN W 93k IR e Rdwfr B Senviee s 2w
3| CE¥TR M (Addition of vectors) § (T (PR b @F FRATT BoAMIA A8 (o7 u @3k v FEA TR A,
4R, u= (a5, a5, ..., +an}
QR v = (by, by ..., b
11‘.'a7£ﬂtu+v=(a]+I:u,.=1;¢+b2...,a,,+bn)
&% f (Subtraction of vectors) $
AT (o8 y G v 97 (W
u-v=(a-byas—b,.. a,~b,)
R | (IR @4 (Scalar product) $ u (SIS CHAR k T & 407 “ANGH V-

U =32, az, 83 ...uuuuee yam
ku = (ka,, ka; -...... ka,)

STRTSNE, —u = -1 (u) = [-1(ay), ~lay) ... -1 (a)]
S —u (F u 97 (FTAGS (o8 TN |

%87 04 (Vector Product) § (32 u 932 v 7 &5Tqe

¥= bl, bg ....... bn
uv = (al, dy s an) (blv bz ...... bn)
=ab; + a2b2+ ........ + a,,bn

W WWWW@W@WTEWWMWWWW|WWW
O3 e TIPTIT A%FRETa 307 W o STt el ¢




(ol g il | SO0
W A= [:lz ﬂ e 13.=[_31 _25]

6-5 —10+ 10
4¥9 AB =[3-3 -5+6]

Lo 3]

uﬂﬁ‘{BA::l:ﬁ_G 15—15] =[1 0]

-2+2 —-5+6 01
TSq3 A R B Rerdie Wi e AB = 1 7% gk e Afi BA= |
32| (HET R,
v =(2,3,~-1) RV =(-51,8)

wy =(2,3-1}(~51,8)
=(-—-10+3—-8)=—15 Ans-

R fu] = \f2z+31+(—1)2
=\j4+9+ :'\[1_4 Ans

..

G| ORA Vectors) 1 TFET TCEIH (Discrete Mathematics) 99 (WA TIR ITE TAG (Data) %
TIFETTR XX Amay) S R A T, 9T Bt 936 B (Seq) TW | 92 GTBR SAMRTY 93 A
£3TB P T WE 4 TN W | 9% 9w B (One dimensional) ST (Array) (3 (S8
Nectors) W
W WF, B 9 WG 9 (A15E) St fEgel-

134,156, 127, 145, 203, 186, 145, 138

an3E T a3l fAERre R Ml i foy g =1 o7

Wh WI- W;, W4. ws, Ws- W'}. ws

&ifefb fere @ wiferern 4 efimrre sg fof= =0 | SRR

W, = 134 &% TWR

W, = 156 e arem _

Q AT SIFERE THCE (O3 (Vector) T T | :

T4 ISP BRI a), 85,25, .... .. .. 2 0 o83 u sifde T, 4w Wtz FmmmereR et = Tw )
u=(a;,adndg, ... ..... dn}

THW (Matrices) 2 9% SRR TR-97 R o S Tw ) w frn® wrg A, o Uit
(Matrices) ¥ QX | (RW-

=, an A2 e e « A1p
ay; [ - T a3,
amy amy ... amn

aij R A (1A A0 72, Soram GG mx o WHE 0 T . -
e TR 9% (T T4 FF TN (Data) W RAFFTIR W@ (Array) (S A AP, T

BINT 1B (Set) 1 T A% TTH VAR @ A QT SRt WS W @ I 7 | 4] G @R |

TR T (Two dimensional) RRFE = & s = o | (-

131
237
ofi 3 e w1



98
AW

R

RewdpiB TRy
CSIRTE WE O O A W | 4 8 (1) CA OO (i) M (98T |

(i) Gt (8% (Row Vector) $ T4 (S5 a7 BAMRET TTERT MRS A= 4F, SF QA (%97 (Row
Vector) 9 T

D=(a, 8,850 ... a) a3 3 =P -

(i) TN (SR (Column Vector) $ T3 (T8I &5 BT B MRS ARKA 4T, ST I (599
(Column Vector) <& &H |

v=| . | 93 = =52
[y,
THTI AIRCSH (Types of Matrices) 3
() G U (Row Matrices) § 35 i@ 2 ¥ TfFwce Gt WA (Row Mairices) 1 ¢ (&9 Row |
Vector) T |

A=[ag, Bz Bie.eesieeooos a,,] WA @& WE 1 @ TR TG 1 Y FATR FAT 0| TSR
9%t (1 x ) *rfram TH |

(3i) T UMW (Column Matrices) 8 435 Wy T A8 Mmifbarce Foa MBS (Column Matrices) T
Lull ‘

[ aq _‘
az)

a31

B=| 2z WDE | 7 e A | g S e m

| 5
Wm(mxl)ﬂmﬂﬂﬁﬁl

(i) 3 TEW (Square Matrices) $ U WHTH M G TR A T SF = b3 (Square
Matrices) T T |

A= 241 Byg--viann- .« Aip
a3 Bz - ..o dap
am Alz .. vv v ann

A 0z 2 Tw @ 9z AR R T AT 0 | GFA n TeLTE A G2 p AT T KR mw
7 7 (Order) n |

af e a, an oo . . Ay SAMN GTENT Fitge BAMM (Diagonal Element) T T
s BAmITRg TR G (Trace) T4 | '



<4 ..*4

W

& g he Seoe
(iv) ¥ WA (Diagonal Matrices) ¢ & 3 T o, = 0, T § # j, o7 VHABE = Wb

(Diagonal Matrices) ¥ ¥%

an 0 0
D=0 a2y 0 | @zl zevve 1w,

0 o ds3
(v) CWVIR SUUBM (Scalar Matrices) § (1 ST WAGTA WFT SAMIRGTH FTH, SIF (TR AHH
(Scalar Matrices) & €% '

a 0 Q"
D=0 a 0 £3% corrm wnw
0 0 a_

(vi) WA W (Identity Matrices) $ CFAR WHTHN T Tommet™ 9o oo THRTE Srew Ry

(Identity Matrices) q1 %% (Unit) THHH 2= 20 | o s1fiom 3836 mffaw 1n B ot 20 @ caom-
1 0 0]

10
L=|0 1 0], I,= ,
*loo L ’ I:O I:I
(viii) %0 WA (Zero Matrices) $ =+ WA MR @2 TR T Botrm =1y |
[0 0 O]
A=|0 0 Of, «=f == mix
LG G 0]

TR A T AWM (Addition and Subtraction of Matrices) 3

A= [ay] @R B = [by] T m x n WHH 1 C = [C;] 9% 936 m x n WHH TR ARSB TH A @R B 43
A AW IO Ao | aTHTn C.F A @k B wWilhw 7Y capten 3 Tm) W Aft ¢ @ ofef
BT A OR B-43 FfHE e o9 Romren @ o ¢ @ A 9k B i qibe e

W@ | _ .

1 2 2 302
A=[4 5 6] aaua:[_? i 8]
I1+3 2+0 2+2] __[4 -2 4]
4-7 5+1 6+8) -3 6 14

1-3 20 2227 [2 2 0
-LWA"B"[M?’ 5-1 6—8:’:[11 4 —2:|

WﬁﬁﬁES‘IﬁA=[21 _23} T, O

A+A+A=[21 _23] +|:21 _23]*‘[21 ~23]=[2 -69]

31 32
- 3A= [3.2 3.-3]

ST, (PN CFEEG K 9T O)-

K.l K.2
KA:[K.z K.-—»3]

iR, THE A @2 B B K R o S (@ Wil e T w KA T Podfre 7w w6
wifbeem wnfre o7 2= milhw 45 cart s Raet @0 9@ 71 A (Order) 992 TE TR @ WA
faom =zt T oww Wl Ao am wew Ronor e @y (Confirmable for Addition and
Subtraction) =T T |

A+B=[



»oU fonaEG TrRTabH
TH A B O C TIHHGLATE (TR T A €3 T T3,
WDA+B=B+A
((i)A+(B+C)=(A+B)+C
(iii)K(A+B}=KA+KB=(A+B)K,WK&'&WC‘SW\

1 2 - 312
W:A{s 0 2!], B=[4 2 s] R

1 -1 1 2 0 3
41 2
Cc=({0 3 2| %M,
1 -2 3
(A +B, (i) A - C gz,
1+3 2-1 -3+2 4 1 -1
(iJA+B ={5+4 0+2 2+5 =19 2 7
142 =1+0 143 3 -1 4
1-4 2-1 -3-2 3 1 =5
(i) A-C =|5-0 0-3 2-21 =15 -3 0
1-1 —-1+2 13 0o 1 =

wo | WY o9 (Multiplication of Matrices) !

ﬂﬁm A:[au A7 A3 ... ...31“] aaR
b |
b
by
m whw, B=| |99 e e wm A
L b,
ofer aem TSR TR A GGy MR A AN W B 94 e 2 |
b,
by
by
SAB=[ag ap oo e arn)
I—bnl"“

= [a[]b” + alzbn [ PR + a;nbm] =C



e

—r-

r T T

v —y -

| AC-Baaplll gy

o |

(837 R WIGH yoq
A BT *W 1 x n @R B MBI oW 0 x 1 @ TR 567 e ¢ @3 rfm- |
(Ixm.(nxl)=1Lx1;
A% oo afiFnR aw b w4 S Rl il Twn Al Bem fion o1 T
STRGCT I T TR | -
42, A 93 2 x 3 MHH ez B @3IW 3 x 2 MHH | T A U@ B- G TR (2% 3).3x2) = (2 x2)
MR TR

a a2 by by
A=|:a11 alz als:l QB = | by by
ri] 21 23 b3] b]
bll bil
el 2 2w o
: by by

_I: anbp ¥ aizba + 2psbsy 2nbia+ Apba + alsbszj
a21b11 + azbyy + a2by  axbiz + anby + anb;

o % uR afrat® aew bR smom e 78 b AR A e we 7w v e
HibTF SR B (I WYR} SR (Confirmable for multiplication) ¥ X0 | 9% A, B, C wihwewm
G G ST ST (I T | OTA-

(i) A (B +C)= AB + AC.

(i) (A +B) C = AC + BC.

(iii) A (BC) = (AB) C.

g

(i) AB # BA, SRS

(i) AB = 0 T, A =0 WA B = 0 e TS AR |

(iii) AB = AC T, B = C <16 TS A |

AT FRCHE VTS T (0, IR AR IR, PO T T ISR TA TR TR e oty i
AT T | T3 AAYITR 0% (NS TP “efors 2o7 wn it Axis q=eifam | IfHEem
e o AR w @ awiv fRf IRt T oE FRRIEhIER o SRR IS W @
AT FOATOI SEFE enfEnT T | W@ ey cvn e e TR we w7
WilicEm TG T A @M IR T ST TG TREmRge SeRe’ Wiliw fiten g
(Algorithm of Matrices Aﬁmmalic)mﬁﬂlﬁtﬂmﬁiﬂﬁmaﬂﬂﬁﬁﬂWW'{ﬂlﬁ

. Il Cioe WU YRR (Algorithm for Matrices Addition

werifgew 1 062 G, j, Sum, q, A, B)
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Algorithm 5.10C : Find the inverse of an n x n matrix A.

Step-1. Form then x 2n matrix M = (A, IJ; that is, A is in the left half of M and the identity matrix { is in the
right half of M.

Step-2. Row reduce M (0 an echelon form. If the process generates a zero row in the A-half of M, then stop (4
has no inverse). Otherwise the A-half is now in triangular form.

Step-3. Further row reduce M to the row canonical form

M~ [l B}

where I has replaced A in the left half of M.

Step-4. Set A" = B, where B is the matrix that is now in the right half of M.
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