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COURSE OBJECTIVES:

o To extend student’s logical and mathematical maturity and ability to deal with abstraction.

e To introduce most of the basic terminologies used in computer science courses and application
of ideas to solve practical problems.

¢ To understand the basic concepts of combinatorics and graph theory.

e To familiarize the applications of algebraic structures.

e To understand the concepts and significance of lattices and boolean algebra which are widely
used in computer science and engineering.

UNIT | LOGIC AND PROOFS 9+3
Propositional logic — Propositional equivalences - Predicates and quantifiers — Nested quantifiers —
Rules of inference - Introduction to proofs — Proof methods and strategy.

UNIT II COMBINATORICS 9+3
Mathematical induction — Strong induction and well ordering — The basics of counting — The pigeonhole
principle — Permutations and combinations — Recurrence relations — Solving linear recurrence relations
— Generating functions — Inclusion and exclusion principle and its applications.

UNIT 1l GRAPHS 9+3
Graphs and graph models — Graph terminology and special types of graphs — Matrix representation of
graphs and graph isomorphism — Connectivity — Euler and Hamilton paths.

UNIT IV ALGEBRAIC STRUCTURES 9+3
Algebraic systems — Semi groups and monoids - Groups — Subgroups — Homomorphism’s — Normal
subgroup and cosets — Lagrange’s theorem — Definitions and examples of Rings and Fields.

UNIT V LATTICES AND BOOLEAN ALGEBRA 9+3
Partial ordering — Posets — Lattices as posets — Properties of lattices - Lattices as algebraic systems —
Sub lattices — Direct product and homomorphism — Some special lattices — Boolean algebra — Sub
Boolean Algebra — Boolean Homomorphism.

TOTAL: 60 PERIODS
COURSE OUTCOMES:
At the end of the course, students would :
CO1:Have knowledge of the concepts needed to test the logic of a program.
CO2:Have an understanding in identifying structures on many levels.
CO3:Be aware of a class of functions which transform a finite set into another finite set which relates

to input and output functions in computer science.

CO4:Be aware of the counting principles.
COb5:Be exposed to concepts and properties of algebraic structures such as groups, rings and fields.
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TEXT BOOKS:

1.

Rosen. K.H., "Discrete Mathematics and its Applications”, 7" Edition, Tata McGraw
Hill Pub. Co. Ltd., New Delhi, Special Indian Edition, 2017.

Tremblay. J.P. and Manohar. R, "Discrete Mathematical Structures with Applications to
Computer Science", Tata McGraw Hill Pub. Co. Ltd, New Delhi, 30" Reprint, 2011.

REFERENCES:

1.

Grimaldi. R.P. "Discrete and Combinatorial Mathematics: An Applied Introduction”,
5tEdition, Pearson Education Asia, Delhi, 2013.

Koshy. T. "Discrete Mathematics with Applications", Elsevier Publications, 2006.

Lipschutz. S. and Mark Lipson., "Discrete Mathematics", Schaum’s Outlines, Tata McGraw Hill
Pub. Co. Ltd., New Delhi, 3" Edition, 2010.

DIGITAL PRINCIPLES AND COMPUTER ORGANIZATION

To analyze and design combinational circuits.

To analyze and design sequential circuits

To understand the basic structure and operation of a digital computer.

To study the design of data path unit, control unit for processor and to familiarize with the
hazards.

To understand the concept of various memories and I/O interfacing.
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Matemalaal Lrducon :

| The Word TnducBon R.a?@r(sffv +he
Method of ?njcqn}'@ o aenuaf. shattment ++om the

U‘a\‘:’d‘?[?j of PadSeulor  Cases.

 Pindples o) Maltamofial Joduckion.
tet P(P) be a ghe ot f)wFor?}?m
for al] pomRwe °r'thLm ' dhen,
Step: 1 Tp  PW ts foue. | |
Step: 2 B4 PlFD % hue ©Op AssumpiSon” fhen

Plis) T e
Peoblems : ‘ e
1+ Peove o) Inducfon 1+243+----+D = '”(;m ; N2
let Pl0) be 4 2484+ -+ =n[z+0 ; Dl

To peove Pl s hue:
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For w21 We bave 5 TECED . 2 <
2 bo]

= P(D & hue.
Prsume that PLK) 8 hue for vy Pm—;"}?m",nbﬁut,‘),
CQ,) l4o434----+HF 5(24.,)

To Prowe - P+ 15 hue
P+ = UyrDlet2)

e _RED-, (5t
[1+2te+ R ign HID7, (4 )
= 45D + 20§+

2

- (5Dt

—#_—_

2

= 0 [ +1]
I

WReh %5 ply+)
W) plet) % hue
- By the Pxinﬁ?\z o MathemalSeal Inducfon P(n) f
Gue for all Poﬁl%’uo_ "tnfaao:cb ‘1’ |

b D)

6
MatbemaBeal  InducSon. [M[3 2012 , UNEED Nip aotej

2 2
& - Show hat [2+2 £ R

b

H‘ 2 4 2 2 )(RD—H)

§$°Pll' lat P(n) be 13243 +:---+® = n(n+ .
b
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/ — —

Fox =1 |2_-. l(l+0(2+0: 2(3) .| => t=]
b 6

= P() % hue.
Pssume that Ply) s hue.
To Pwve: PlerD % bue. S M=K+l

S Pplren) = (WD [EeD+1] [2(6+D+1] _ (m+0)(st2) (2642
b
b
202 ol 2 K(etD(2etD 4 (kD
(B oo 464k = . 2
= K(K+DC2K+D"'6U"‘+Q
= b
= (&H) [ar*+ H+6Pj:fj
b
_ (D) (b D(243)
G

= PCF\H)
) Plw+) & hue, whonaver P(K) T hue.
Ba +ho P,qup&}:)lg of Mafhamaﬁm[ Soduclfor P ¥

t )
tue Hor all +-ve ‘?nfaﬁeré i 2 T .

= 3L [Mb 2006 ;

Alm 2017

7 T
b Uﬁ‘l’ﬁ@ M.-T Show that %5
| Sofn :

s 3D+| '

n
ek P(D)=>,§o3" a,_
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T Pove: PU) % hue

let Pio) 3 8’+3 ... +3°= 3 —I

Rasume PfO)! 30': S - _

o |
Pasume Pfh) 3+3+....+3K: 3 — Is hue

To Pwve : P () % hue

©) o peove  Plr) = &L

o
0 1 K ket 1 et et et!

let |

34+3+:----- 3 43 3 —l ,g = 3 —1+23

2 2

Pl te hue

l?;a Mathiemaleal rducSon, we bave
') N+ \
ptp): = 3: 3 = % hue , for 7O,

—

T=-0 o)

h+ Prove bd Mafbemaﬁca( toduehon Apat 2 > A nedl. o0
(]

0cd” #penl . [NIo 20)
Sebp: . o
et Pp) be pxa

To Pove PL) % foue
<8 D t<a > pu)is fue.
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Bssume dpat P(&) @QW%;C°m+—I

D TS

To  Puove : P+ % hue

@) o Pove Pkt = Pk

ke

=) (K+t)<&K+I =) K+I<&t+ak‘ ( fs&&) |
D K+ < 9(a")
2 (k+1) < &H‘ => P&+

= p(“-"f‘l) 0(,5 rue
=2 P(K) %= hue.

(<} ' a
5. Puove bcd "lnducbom that Q ﬁn?fe set with » elermentks

has zxack{ﬁ 2 gubsecbs -)
or

Prove that the ro. of Subsehs of £k
e 2. [m[g-20m]

Seotn:

baufpﬂ 'n' elemenks

'..'.'_'_".' AR A ‘., ;_6.
e B bea set uith T elwe

Lkt P(m) denoke the PWP‘3"‘"';,’5'9‘"lrl " dhe m0. Qf subgels o
a Set'N % &
Weve Ao prove pin) %« hue 4 nxo.
LQf: ﬂo = 0
A= ; Ao B bas exactly &1 gubset, whib b

bue, - @ is he only Aubset. = P(o) % hue.

DoOWntoaded from £EnggTree.com




]
Aesume  P(e) $e Rud9TRECY" |

e |
D set witk & elemenks bas 27 subseks % hue.

To Pove Pler) 15 drue.
To Puove o Aek A with (er) elements hasg

. Q ae

&
o
2
5ok b K aemenks. . dhe N0 6f ,5@&2!75 GJI > s
(74

bU Yoduchon hdpo{—hm%&-
Conkins a (o7) d
subse t of A %
Kk e .t
2'+92 -22 =2

Ple+D) % hue .
Btd ‘Pﬁnaple o AnducSon P Ts hue 4#nzo
e n
| ‘ I ' ‘o element B &

> The 70 O} gubsels ef & gek it ' _ ,

b. Use Ma.}he,mab"ca’- Prduckon to Shew 1hat i

I ks _'_.>\,{Bn7/g [N/D 2011, 2016 |
T vz |3 n" .
Setn. : -
T B +—=—21n
let  P0) 'R =
P(2): L +_ L5
Vi {5’\7‘{‘
= ""?':2'/'/\9- > 14325 (3 which % fue
2
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Now assume Plis) s HHEITLET 2

= 1+ + 4+

L —'—-){R 7s hue
o v2 3 VK
| L

To Pove Ply+d s hue.

o
e+l + L >kt 8 hue.

E‘l)'f'v ve dhat ——+ L+ L
P 2 V3 Vi Vktl

=
| L_>@
Bdding L. on both &des ar (@ We gek,
5@;‘ ) d
L ) [P M B TN [y
GG TR T Ve

QPP[afng @ in Ihe above esn]: we @eﬁ)

\ITS""—'—— > Vit

i
©) 4o prove that Jala+) + 1 > K+l

: 2
9D JkEHK >k D EHk>K
D K>0 D Tt s hue

R>»&
. P(&) %5 hue = P(w+l) T8 hue.
Béf Matbemaleal InducBon Péindple P0) s drue Loa.

n o
7’ Peove bff Maltbematcal Inducon 4o Frove 1hat 247 -2
d‘i’v?,s?blz by 8 £ ozl [M/9 2007,2008
|

= oo n o Jdvible 8 |
| let P(n) be the Proposho, g41-2 B & ba

| To Prove P‘Ls hue Hor all D7 !.
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lek Mo~ ‘

S pl) = 3+7-2 =8 which % dividble bﬁ g

Pl G tue:
Pssume Plk) T bue Hor bk, K>|
0) a4 o-g% dMViSble By 8
2 31¢+ '7K-2:8’X) where * B ?nfeﬁu

L0

To Peove Ple+) % hue,

s e+ '
@) 4o pove et S _s % BBl By 8

k-
Consider 3+'+’Tt+',__a
e -g_+l le. let | Cpm 3
= 3.3 &+ — 3[89(.1—2-'7 ]—}-"I —2 m ‘
= ke ¢+t ' .
= 2§ B8l J+'T — 9 ‘

= 24%44 471 (1-3) -

e
= 24+ 4(1%1)
e g - e .
T w8 odd HJovallk, -1 +1 B even.

"It-ri =&5 : (‘ﬁ % am O;nl-pju) |
| |
. k'_-i—l—t'_'l{‘-i'l__a _ a,_,_qt.i.&chj = 8(3‘7(-1-8) ‘

. (] k41 |
Pkt s “hue: o

ToBy dhe 1>+ pdndple Of
2) Dyoa % diislple by £ 071 by Skopg T
_ and  Well owdesnq.
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& Puove b(;j' MalhemalScal ETBITIERFRIP  thalk 6? v
| divisible &l by 43 ¥ posShve ?nhrﬁex Ay,

Soto:
MV n+2 '
Wt P(n): 6 +*1m+ °% divisible bd 43

To Pove PLD % hue,

3 3 '
D b +T = a6+ 34> =559 = 43(13)

s disSble by 43

D P % hue.
Pssume that P(k) ¢ hue
& 0
R LA T X TR by 43 % hue.

Y 6k+2 2kt | e 0 -
o & = 43(y) , Wheve ‘v’ ik o +ve mfeda.c

rPO Puove that PCK-H) T hue

) 5”24 —;2”3 v diimble bf)' 43.
k43 2+ e+ 2+ 2
b +7 = b 47 . 7

o oy 7P [4sT - £}

- %4 49 [487 ~ 6t+j

= 6&% (6.-__4q) —ffi-Q-437

| | 2
SN YR BB ARAAY s
k+3 ok4g ' . I
6 + = 48 [40}7._6‘“2:] % divisible bH 43
. Ple+) % hue

Bﬂ Mathie malSeal Prduckon P(n) Ts d‘t'fys‘?bfe[y 43 which
s hue.
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9. uSe‘"N')a'ffaemahoc’a;f indangfdree.com  ghow What

r+2+2"+ AR +2h & Qn“—l +for all non—nea%o‘/e .?“hﬁ% e
Sofn:
let PO): 2 4545 4+ -+ +2 = 2"t e P
To Pww PO s hue
PID)= & = R'H__Q . B
- PO Ts hue

Astume dhat P(K) ¥ hue

3 K K+l
P(K): 24945 +- -~ +2 =8 —2

0
To Puwove 4bat Plis+l) 8 hue .
' A

9.8
Plg+): 242+ 2+ - H2 42
Kt Kt |

=) R T
-
5 afa ﬂ)-;).
P(&+) = 2%t _ q
= Plr+D) % hue .

B&j Mathemaleal 2nducKon P (0) s drue.

lo-uﬁna mathemaleal Trduchon Puove that

n (2r-)(2p+1)
3

f2+32+52+ T -+ (2r>-1)2 =

= Downtoadedfrom EnggTree.com




] [ ] J - - S - T TN el e Wy b

EnggTree.com

Formula:

» IQIUA.‘Z} = IQ:I"’“’QQ_"—'IQIOQQ_’

* [B1UA UA,| = [+ | +(pal— [B,08, | — (A0 A3) — [A,044]
+ [A10A; DA | |

[+ 1Az [+ 1Ag] + AL | —[ADAL| —]ADAg]

~IAOAL — (A3 03] — Ay 0A, |

— [A30A4 | + [A,0A2043]+]A0A,NAL]

* [A,UAQ;UAQ,UA4| = | A

(A, 0A30A4\"‘ [Ao NDAaNA, |
prt ’Q]ﬂAp_ﬂAaﬁAq,l

. Frhd he no. 07; ?nfeiem betweer | 1o bo fhat awe
drﬁﬁgblﬂ bg (c;) &’3'5607)7 (}}.) R,B,S but hot bU .

ot
(D let A,p.c and D denote the numbe: o +e ?nrederfs.
- btween | 4p 100 which awe dfiA8ble bﬂ &,3,5,7.

[Al :/.‘fﬁ’,l = 5D [D] = /{00/ .
B = [199] - 33 [poB) /f_g/ l6
[e] = /-’-g-?/= 20 [B0c - /;i‘;_
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aﬂ 3x5
BOD| - [_loo | . e - .fL_/:
/o0l - f2%| -4 feon] - [i55 |-

[PoRne /__1_0_0__ . pncnpl| = |_leo /.:
I CQXBX5‘/ 3 / I axsxl : f

[pnBOD) - |00 /2& [Bneop| = |_teo /,__ %
ax3x7] 3x5x77

[POBOCHD) / loo /-o
RX3X5XT |
By Pindple of Thelugiom — EoxclusSon:
[AvBUCcuUD| - [Al +|B) +]c] HD| — |A0B|— [ANC|— [P NOD]

— [Boc] —[Bno| — [cop| + [PoBocl+ |PnenD)
+ [POBND] + [BOcOD] — |ADRNCND|

= (50+33+ 20 +rq) (lemo +7+ 6+L}-+2>

+ (:—3+2+l+o) _0o

= I7-45+4

PuBUCUD] - 74.

1) The no. o} Otnfegem blw | to 00 4hat aw dVisbl
bﬁ &,3,5 but negt b&j 7,

|AnBnc[—[B0BNCAD)
2,180
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Q- Deteurnine Hhe  no. 07&E“P%I#W&2m preyeras.' 7 I-‘-.Dé tooo,

that are Mot  divisible b((/ 2.3,5 but divisple by 7.
'!tH - 1 ']j-p- "\ 3 “ﬁ;

S, SRR
let A, B,¢c and. D denote Mz nb:. %; po.fﬁobwz mlﬁeaz

behweer | — tooo dhat aw not d;g/mble bﬁ 23,5 %
r RS Y 2O\ % - Y .
d’lﬂ@b&[ ba ‘7 \ — \4 .'&-:J Jufe ._4..\1

(00O .
IBOBOC /)30} e / /[000/ TN /7LJ a3rc SAr
T & e &xex,s X'? (0

J'_;‘_‘.,, 1<

G O

s dndlt g2s ob )
The mos blw 1-tooo
hat axq . dfw/habfz bg‘?
but not ba ,;g 3,

2 KX e p“.-‘
1Y

= 1Dl - |PoROC D)

= 142 -4

vy

_ = [38.
3+ Find the 7’10 %( H’)?‘éﬁer«s blw | +o [SD Apat o not

dfv b[e bﬁ omy @f »h‘b.e rnl'e(?earfs 23,5 omd 7.
Sty ] o G S

—— ."
-0

ket A dmobe the 70&?#? jmm Hv RSO drvmb[e b?&

B d.eno(:e dhe 70":601. +rom !'fo 145 d:wmb& bﬁ 3
ol dcnoff_ the 7nl'¢ﬂu from | 4o R8O ol wmb[e bd £
D dwoha Fhe mhz(jcu from [.m 2> A vixible btd"t

g Bl = [&53/ = 125 B el

2
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h{c""' /...5@/:51)

'D“/.%S_P/:as
R

The no. o nrrﬁev blw
| ) ) -
| 4o 25p Jpat A2 AfSble = |pnR|:= /E_x;] 4|

by 2% 3

The mo o,f?nrzau blw

a
| 4o Aso hat aw divisibl

% 5
q 2AE

-.--1 - %Y
¥ PR '

IéODI 5 /.3_._.2::/ = In

gx

PR ¥its . _r...\ IR J.-: :R\ ‘2“1

-

2X3X5
Q548 J

'l__,l'u-\". 504 i |

[cop] = 1250

rﬁ'\e no. 9,] ln ers d,"yfmb[e '
ba a'a 5 : lﬁﬁ ,p,-".-; _.:,a_,f‘}},mgo‘cl =

. ' &
2 ‘I-‘- ‘\‘ g -I‘ ‘.i - ._l‘» -."\'.

-t -

fQOBO‘D, W Qgp } =5\' f&ﬂcnﬂ‘} 2‘/‘950 j = 2

2X3xF| ‘3xTIXS
tyasg! ¥t
cC 3 0% - Q_Q; 41 ¢!
npgopl| = | &P _ | _ popoenD| = [ 227 | _
{B / '&;ﬁ # 2 / [ 2xax5xT
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Ba P,G?oc?Plz of TrclusSon ~ ExclusSon : 1.

IAUBUCUDI = [a]+IB[+lcl+Ipl = IpP0B] =]|P0C| — [pOD]
~[Boc |- |BOD] .-[cno{ + [porac| + [pocnD|

+ |pocnp| + |poBOD| — Iengnano[

= (IQS+ 83 +50+35) — (41+25 41+ 164 14T,

+ (8+5+ 2,+:2)—I
= 093 —I7 +18—
=93

" Nos. O7t‘ af’nfz@e,'ns not
} "Tbral-—IQUBUC.UD] |

A ASble bd cnnﬁ c-?j_ 2,;%,5,7

. = 25D —1(93 .

= 'B.
4+ Detetmine ' Suth #bak L 2P 2o - which .ave noOE
Aisible ba 5 or ba 7.
Sofn

—
-

tet A denoke he mo. m, Izp4loo wh?cb?s d:vmbte by 5
B dﬁhofc W' nO- ‘n Ian.loo wh;ch “© driﬁ&?b[e bd"f

’Q‘ ..(29.-}:_9-0 .

®
1)
"
-o—n.
“ﬂg
n
>
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BH Pﬁnc‘fp!z of i\ncwn‘%wqﬁg%%%nﬁ%u.'

. |pusl- Im+lel—!9ma)

z 9.o+|q. —g

= 32.

The 10-'D* | £0 <100 | whieh is POt dﬂf%’b& b(‘j

aihet 6 or 7 s =roo 20 = 68.

5. Ip a Suw?y 07[ (o0 &%udmbs ul'f: wo.;s j—om:d 4hat 320
Studled MalbemalSes , 51y Shudfed Stalsbes , 25 Shudied ppetabons
Research , | qud:ed a!l 3 c?ubjcd'a Qo Shidred . malhs % -
Sh“hé"’w 3 Sh(cf’eof mlhzmaﬁ’os % - CpaealSons Romaeateh,

Shudled Olatskes % OpoaBoms Ruseouch.
1) Hw ma"ncy Shaden ks Sudfed mnone of “hese

5

&Lbj-ed'a ?
) How mcrnd ShidTed Oﬂ%’ Malherabes ?

Sohn.
let A Olknokes Studenfs who Shudied mm‘hemab"cs‘.

B alwf% d’hsdeobs wbo &i‘ud?zd ShotisfSes

3 "
c denoh:,s Sfudenhs cuho qudf QP‘w‘bf’m Resea

'

Bi=30 ; IBl-5y ; |cl=26 ; [PoBl=20; [AOd=2;
[Bnel =15 ; [PoROe] =

Bd P,unapfz. of InclusSon _ Exclusion |

Ipusvc] = IBl+1e) +le] —[pn8] —|pnecl —-leoc/-r/nosnc}

| =Go+5Yy + 25) — (80+ 3+15) + |
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. |pusuve] = 1no- 38

D |pupve] = 72

. Shudenfs who Afudied mone o

o = 00-T2 =28.
These cS’abJedd

No. (}t Studenks who shidfed

0”57 mathemaBes

} - m(poB) —p(PNBNC)

= 20 —|

= [9.
f%.zrmufuh"ons ? w

‘Dﬂﬁ—‘:’- %l Brmnubabon :
Fach dfﬁe rent OWanaemw,a which Can be

made bd tah:“’na some or all abt a Bme % Calld &

FermutalSon . |
Uhe No- Ogt Pennu}‘ai-?on«s o]t 'n’ 'fh?nérs éaken
r' at a Bme % denoked bﬁ Mk,

A

The word Contains 5 Lekters 9 which & ave TIg
[
.. The no. 6f Paswible ways PR N L i

21 x|
= 60 wcudts.
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2. Find e no. &f AL BERRITIRGRINYabons  that  can be.

fovmed  from> all Ihe letters  Qf cach word (1) RADAR

1) (UNUSUAL
Sofn

1) The word 'PADAR Contains 5 letters o cwhfeh

QA8 cmd &23 ave ffhzwa

d4 sty Badrag BXYXIX2XA
. The mo. &f Paeé’bfp_ wor 5L sfixane
= 30 wagd-

i) The twetd 'UNusual’ Contdins <7 leffers  &f cobih

3 ve ove here

; I _ 7xb><=5x4></3’r
. The no. 0} Poséible words - _3'_7_,_ -

!\lo. 07t disbnet Pe,rmuf'aff?cﬂfs = 840 toaﬁg.

3. A box Conkains 6 white balls and 5 Red balls . Fd
e wo. 0 ways tbat 4 balls Can be dlmwn from Fhe
box d:j—
) Tt can be amy color?
i) Two white % Two red?
i) Al of Same color ?
Sehy |

i 1) 4 bale of any coloyr Can be chosen FfT0M™ ‘

(6+5) = I balls In 11C4 WoYs. | /

OWﬂ oaded from nggilree.com



_ Ix10xa XI%nggTree.com

—;.)czxzx [

= 330 wag& |
i) o wite balle can be Chasen i 6Ca was:
2 Red kalls Can be chesen /o) 569? waﬁf-

No. of ways Je[zch"ng 4 balls = &whire and & Red

bC2 -+ 5-62

= bXB__,_ 5x4
axl Qx|

(5 +LO0

= 5 Nags-
i) No. o ways /Selerﬁ’na 4 balle

= 6C,.+ 5C
ond all o Some color + t

_ B6xBX4x3 EX4 X3X2
|R2% 3% 4 [R2x3 X4

= I5+5

= Q0 NatJS-
4 How mcma po's‘a’rf’va okegers ‘1’ can be q‘mmzal (M’goﬁ lhe

dna'ihe» 3,4,4,5,5,6:7 1t N has to exceed 50000007
S,

Dr oydee that '‘m’ may be exceeds 50,00,000

the fet placa il be occupfed by cither 5 or6 07 7.

o o |
I+ B ocwp‘?e,s dpe 18t placa, then the Kemaining
. 7 5,6,7
plaws ave fo be occupled by the dr"ﬁrl- 3,4 ,4.5
' 2 .._6! = o
Aueh ao NO. (8 Pfo"‘t"’b’J2 n = waﬂs 360 alds

b
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T 6 Oc_cup'?efs %QEW&EP[@&, then the Remaining
5, T
b places ave fo be Oceupfed by 3,4,4,5,5 b

P
which can be done 0

6! wa?fs = [8p waau
Ql 2!

Tf v ocwples the fost place, then the
3! r4;5)5 6
b plaws can be occupied by 34 )

ﬂ_wazfs = fngaéfs.

&l R

ﬁejnafn?na

‘ &
. Total mo. of numbes - g0 4160 4000
onceds 50,00,000
& a0 waﬁs-

&
5. A queskon papes hos 3 paks , Pact A, Pt B amd
A Shudent bao

habﬁ”ﬁ 12, 4, 4 QuusHons rgﬁfzch’vefg. "
‘1‘0 answer O queshons oM Put A and 05 Quzsmé
torn Pt B and Put € put rrvﬁe,q‘be,c polechng @

9 from cath onz °f these Hwo paﬂ’rs.fn how  mATY

wpslons can be Aone .

wa}fs e SelecSon of 9
st

o a
The &hudent Comn answet 5 quashons 10 the
’foLOwdf'Da waﬁ_f, o
Sihee 1) 1o quesBons from Pare A, BQu:jm% from
c.

Dt B and & quesBems from

Downioaded from Engglree.com



or Q) lo queshons FrovegTRedon) | & queshons from

%%LEB and 3 queshoms from faut C.

Yhe abote & cases Can be done

= (12010 X 4Co X 4C5 ) x (12G% 4 C X 4Ca) ways

2 [12Gp ¥ 4% 4C3 |

= 2 [66 x6x4]

= 3(e8 Ux%ﬁv

b. Pmre thak nP,, =O’)-—-T+l)?f DP,—__;

| CS‘&.’:”_ nl
- m% - -
(N-7D!
nh 4 = L
= (r-1))!
nl = m(p-1)]
o meraD! = (1) -7)!
2n(m-r+1)P = (n-7+1)* 0.
¢ s M= Cr=Y)!
= (n—r+)N! _ (n=r+1) !
Cnn_-r..*.l') ! (’T)—-T-H-)(D-T) ;
= m!
(Nn-7)!
= 'nl2,

— B
pownioadea mmom enggiree.com




-What {s the Value of =ROITIE2.C8D, -+ 4

|
l
‘Sﬁ”’_ 5P, = Bx4 X3

60
P.B

S Tre 3]

8- Find 4 Valug o * 7 1f nR = 5nh,

Sepn
- nPB = 5!')%_

ﬂ(n—t)(rb-z') = 51 (n-1)

mn-2 - F
Nn=5
U Bind ' if nRy : (p+)P, - ;‘93.__
% nhy, = _N!
(n-13)!
(n+DP_ - (D) | (n4)!
(n+1-12)!  [0-u)!
"hs _ mr -

- 3
(n+) Py (n-13)! (4! 4

DA X CEDIGETY (nA3))

2
(MA ! (D+Dx o7 4
(-0 (v -12) _

N1 '2;
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4 [(p-1)(n-12)] = BésTrad.com
4rn2--t2r>-—l|n +ra:ﬂ = 3(n+1)

> =
40" —q2p +598—3P—2 =0

4r>2- Qsn + 6525 =0

(n-16Xp-35) = O
Mm=15 6t N-=35
4
e s

0. How manﬁ bt 85035 of Ieoﬁib (0 Conkain
D E-xau:%, 4 18
i) Atlhegt 4 1S
) Atleast 4 15
) Ap egu,at no. &/ 08 and 18.

Soby

—

D) A bit shSng op lenghs (0 can ke Conddered o
bave 10 posS¥oms. These lo Pofifons Ahould be filled
with 4 1's and 6 O%.

to!

No. of x_z?tﬁnd Bir ShSDa = o é‘,/ & atowaﬁs.

1) The 1o PodBon sbould be filled wilh
A 0 'l's % o Os
b t 1’'s % 9 ok
S a s % 8 og
4 3 15 % 7 0%
e) 4 I's % 6 Og




EnggTree.com

. Qﬂfiufred mo. 07; b‘?f cgh’?%g .

fo! . 10! 4 o! , _tol , _to
S Sl mral ael 3TH o avél
= 386 wags
i) The lo Poashons ase filled efip
D 4 1s % e'os (o0
b) L Iig % 5 0:5' (b‘b’)
Q) 41's % 60s (oM
Qeclcﬁnd no. Qf 5'h—‘,’,)35 |
! lo!
- lo! + o! 4 _to! 4 (o LN
4! 6! 5'51 6l 4] 7! 3! !al
4+ to! o!
ql 1) to!o!

= 848 wcud,g,.

'|V> The o Mﬁom are aqU.aNd ,f?”eal
ertuf-rml 0. f Shgngs

= 1o}
5! 5!

= 252 wags-
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Rocurrernce Relabonz: 9

Bepo :
tet ian} be a Sequence ©f gl mumbers With‘an

Os dhe m'h terrn. A Returrente gelabon of the Requance
{an} amn equahom that eocpum ‘ap In fFeuns O,I

One 0¥ More % mz QOJ.LIO.E.L fm-

CharockeisiFe Rooks:
A  Lpear F»Omo(?aneou,g gecurrente  RelaBoms with

ConshmE Co%ef’cfew':hs )

Qefn: |
A Rewwence zelaBon of -the +orm

wheve C ,C, ---- Cg Qrve geal Mmumbers amd CeEo 8
Called a  fipeas Bomoaeneows zecurrence  relaben of d%ﬂf&r!ﬂ'
uwilh  Conskamt Coa.ﬁ?cfmhs-

Uho. esnl: D % called a Lnear F)Olﬂ%?ene_am
difference @inf: g order 'R
The dﬂﬁ’ﬂ‘ﬂ (order) = n—(n-k)

Canell) :
If T, % T, ave zeal and dc"ﬁ-erenl: an=An"+B'r£

wheve A and B ave o.a.b?l'roia;_ Conshamtbxs .

TowWmoaded o ENgg 1188 .con




Cogel(il) - EnggTree.com

It % omd v ove Real omd equal
N
Qn = (A+Bn )T
Coselir)
If % and T2 Ove Complex

[p] f
On =7 [ACesnG-f-eeﬁ"nmSj where T: "fﬁ-i‘ﬁ;:L

'Fa'nQ:_ﬁ_
Peoblems: v

- Selve qAn: 30,4+ 40,5, ;, NZ2 ; Q<O ; Az &

@n On = 30,,+40, , ; N22 ; ap=0; a,=5

2 Qpn - 30,_,— 49, =° —>®

=4

N—(n-2) =2 , tt 75 a seond erdee 2elaben .
The ChauactelsBc eqnf: 5

v A
7_37_4_ =0

D (v-4) (v4+) =0
> T=4 ;, v=-|
D T F g

. “The 8a.nuo.f 6'3{_9'_ s Ap = AC4)“+ BC—-D“.
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To pind e Values of A% E

uﬁna 0p:0; Q=%

s M2
" éanq—qannz o >

R- Solve the Recurrence elabsor  Qp
=2, A =3 |
Sebr

—

-

Gn  Qn= 60, 192 7 nZ2 , Qo=25 @=3

D ap—60p,T T90-2 =°
n(p-2) -2 ; 1t % & Ovdes 'R
The ChaackedsKe e@inf: 14

72—6'7+q =0

) (T—-E;)Q_ =0

=) =3,
D M=y
" The 8ene.mf Seln s Ap = (D+B0)2°.
o Shll ot the Values of A % by WG Go:2 ;=3

Downloaded from EnggTree.com
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PU-E MN=0 => ao - A = D?.

h=l > a:=(A+R)3 D 34+3B=3
6+ 3R3:=3
B=- -l

Tho.genaal % ‘26 A, :(&'—n)gb; N7 0.

3 Solve: 0p =60p, — 110, , + 6053 w?ff:. Tnikal

CondiBons Qo =2, Q,=5 ; Qy:=I5.

“"‘CD——E;) . c"& ?,5 of Ordee 3 -

3 2
The Chatathericle anl: %8 T—6¥ +lr—6:0

I -5 [ —b
"o ! -5 b
L .-5 & |0
'TQ-—-57+6 :lO
> (v -2 (r-3)=0

> ¥=22,3.

S The ool 02 ¥=1,2,3

S The genewal Sefo 15 G, = A D+ 2l) 4 c(a)
o= N7/ 0
EnggTree.com
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& . -
S Qn: A+ B +C(3)  , =2;Q:5> Q=I5

Qo - A+B+e > pipic=2 —> O

Rut- nel ;
a, - A+2e+3c > p+28+3c =5 —>

Put N2

Q, = A+48+QC > At4B+ACc=15 —> B

@-0 » B+20=38 —®
@ -@® > ap+bezlo D B+ =5 —>3)

/ﬁvlmoo@ 4 %S | we@g} C =2
:) B=—'|', bB-=1.

" The acnual. Sefn, s On-l—-&-raCs) 5 N2 0.

=0 / QD=I}Q,:9_;Q2:4

4 80|V.Q an + 600_, _f" I2On__2 T 800—3

+8a,_, =
I G Op+ 605 * 1202 In-3

_— ()
Mm-(p-2)=3 » it w Ojt otder 3.

- 3 2
The C}')O.l.o.d'.ea-&{:?t 05['D| B 7T 467 1274+ =0
fr-&-a)%:
r

| . g I T T
'la““mmmﬁrﬁ@mreecom




. The 8&021(.1[ SG__Pﬂ:__ ?E”ggarﬁefﬁﬁ?-l-eo +eb?) ¢ D) m»o.

At m-0 Qo:=A > A=l —O

n=1 , a,=(p+e+e)(2) D (+p+c)(C2) = 2
Bic=-2 —>@

M=2) Qg (A+2B+4¢)(4) = (D+2p+4c) 4 = 4
2B+4c =0 > &

/%DIU?DCc] 0,6 £

U.Jo_ae& 33_4:,(3:&.

Op = (1—40+ an?)(2)” 1 PZO.

C

- ] ~ -2

Sefn -

.
—

Gy Qg +30ny ~FW-2 7

Yo 9 dee 2.
Mlo—2) = 2 , 1€ s &f 0T

.. The Chaathelatc anl FEIT—4 =0
(7+4)(v-)=0

T==4")
S The ama[ Sofs % an = Al-24Y" 4 e (N

®

Put N=0, Q= A4B = HtB=3 —0®

n:l ), Q,=4h~h+8B = —AP+B= -2

®+® b5h=5 =>1!A=) ]
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= B=&
N
The 8cnw( 80{9__ 73 Ct-n':('—4)n+ () , Mnz0O.

Non - HDmojp,neouxs Lonear Pecurrence eiaitis Wi

Comys ot Coe]cffc?eof-,s.

Befn. ,,

A Recuyrenc zelabon Of the ,foq—m :
= %) —0

Colpy -+ GQnaT CoOna 7 77" el = T

.. Cn oe Conshanbs. 6fib G F0 5 G FP

whﬂffﬂ, C‘D, cf: cﬂ- i )
velaffons b

18 called 'non-homcﬁmzom Bneor ~ecurrente

Consfanks -
The Tecurence welalon Codnt CAny * 7 Glae = O

% Caolled e assodaked hom?jﬂnwd& geurnrence. zelalSon”

The 89!_?7 o ® dej:wda on /59_;!3_3_97(@

e & e geveal St oop @

The aenwl[ Solufon  of @ is

(n) (P
On=Qn —+0p

¢ 5
|- Splve the RemseDce zgelaBon Qp — &0py = X ; Ap=2

Soto

= n
The homcgeoeou,; secumepee  RelaBon %8 Ap—805,=©

N (- =| fiver ovde egnl:
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‘ - The chauatelse egplsS 78R -2=0

= =D
S The Soln s q,n(h): c.a’
Gifven 7C‘(D) a |
. AnR) % e Raffeular SoluBom

)

QD '—Q-Qn_f = &
o | n
A 2" — QA(D-D& ..

L[ ao-pato)] - A

A (n-pP+1) =1
A =

. CP) _ 'ﬂ&b |
SRS tr (P
. The 8e,r)aal SoluBn % Gpn=0n +9n

D ap = C-& "in.8° —O
8"00'20 Qo = 2.
Pt n=0 = Q@p=C =HC=&.
N a")
- The genua( Sotn s ap = 28 + 0

= Qn..tn-l-&)& y N7O
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ha, | EnggTree.¢om R
F(n) | - Tlal fn/ |

- bh(i,t_b?«s not Q " AR

oot Of Ihe ego/s)

4
R Polyoontil P> ©f Ag+ AL A

dagmz ™ m]
+A
3. ¢ Pln) ['f,f ‘¢’ & not C [A0+A1” 2
o oot of e @r')!:] | '

f) A v, 2 O . i |
4- b [J,C b psaa oot 0 Ansbh
the exnl: wifb
mu!-ﬁp[?c?%' &J
5. c”pn) [?f '’ % a Aot .. [Ao-i-Arn"" 6 '

of the esnl: ewith
mul#‘-’ph"cf@ "€

Y ey
&. Fnd the 8"-‘79‘-“{ Sehy. ot ap —BaAny T6dp., =47 P72

6o 0,-54,,+60, , =4 ~—>0O
o ' :o
The homdamous rocumrene ldBen % a, -—-BQ;-,_..,*"an-z

n—(n-2)= & tord.u
. The Chowathedstic egnf: Te T~ Br+6:20

(v-2D(r-3)=-0 DT:=2,3

' : (h n
-+ The  Solukion af bomoameauo &of: Ap = A-&n-PB 3.




Giiven n)= 4°,
. The PaukRoulos SetuBon %« Q,, = C-4°.
Sup 7n @ |
vy ' R ’, n-2
C-4-r)— ‘36-4-'“4'4- 6¢c-4  _ 4_”

nN-2
_4'. ‘C[fb—20+§j :4_n
D ac = 16 -
= C=8

(P n
n_ = 8.4 ; T A
‘ . hy (P)
S The 8emmf SetuSen ¥ Gn:= G@p +0n

n n N
| o, 0 | =) an = A2 +B-3+8-4 .

' If ap= 327 ; Dzl Ffod Retwwerxe Relafon.

Sofn n

-1

h[OUJ Qn—-l = 2.2
n
= 3 2
e

Qoyq = 9m

X

o Qr-_,: &(an) .

D Qn: 8y ozl o a, =3

" %Enggzreg.co%o& of Ie C,Ba.mr.f*aﬁs’gc‘\
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En

A Bind e Recurente AelaBom ,safi’sfg‘r’n@ 9,

= A-3h+ BC—Q.)n

= . .
Giver : Y= A3+ 8(-2>

| N+ )

| Jopy = A3 +BE2D

n

ﬂ
= 3-A3 —2p(G2)
, nN+2 ™2
Onta = A37 48 (2)
= 9.3 +48(2")

n
n -
80+2.— Iesita __634'1 : C?A‘Bh+4-8r‘2.h =3A3 +2B( Q'.)

AP _eat2)
= — 6 = .
9 H”-HL ~Io+ o =0
Qena'm H’Dﬂ Lunchons :

uQQfD/: )
The 8@&(1}%6 rﬁJDLhOT\-
mumbess s dhe Infivike  Series
T 7
Gn) = Got A+ A* ™
| 0o N

Gl = 2= Qn™
; N=0
whove Gex) ¥s  Colled H\e ﬁﬂ’w%@ fumcon .

& e &QL&DCQ Qo , 4,32

oF Tea
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Solve 'ff)z ROUUVLPCL ;U?—Iabﬂ‘" %Oa aene,mﬁ’oﬁ 7:0/

O = 4Q0p - 400_2+4- e 8uven that Qp:=2% Q= g

0 n
et Ga):= >_an?
Nn=0

D
Gliven ok o —40Q,_+40y_ 5 =4 ) Mz2

X by 1"

o0 "N .CD n X0 'X“ 00 nh
S 0% — 4> AAn, + 4= Ay " = = 4%
N2 'n:L N=2 S s EP R

3 --
(Qg:x +ag'1 4ee) —4(“ A +qz”‘g‘* )* i Ca"""'o'q* )

5_ (4'1')

n=2
+ 2
Cao +aA +Qg_')(°'+ ----- — Qp=9 0{)-—49(.@,fx+020t -+ 3 --—a;)

-+ 4_!19'(0‘0 +Q,"X+Qz")(2+ B ’)

= C+’7‘)2+(4'>‘)3+ e 5

[Go0—a aﬂ 49&[&(«')—-%]-%4—0{ [G6(0)] = _2,1

Sum of tn,]tfn?f‘e @aomeh')’c Pmamﬂ?cn =@

|7
QA=4% ;, T=4%.
| . | -
= QC’X')[.I—4'1+417‘J—QO_-Q,7(+ 4a,x = lo%
[—4%

(bx >
(—4 %

D GO [1-4%+47 ] — a-gx +4(2x) =
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ggTree.com )
Gi(2 [I-—Z'lez [ +5 = towtyal-a2)
| — 4% 2%
= lexH2-8%
-4
, -_—
i 2
2 ac0 - 6% +2— & = (lbx*™—ax+1)+1

(1-29)2 (tgex) (102 Cl—a)

Gox) = (t-am) 1
(1 =290 (t~42)

Cek (‘“‘4’132—91 _ A 4 B c 1
CI—QOOQ‘CI~+9¢) b-ex Cf Sl""*)'2 L~

| | | ;
t—221)
(I —40093% [ = I—)(r—:z'z)(r-.a,fx) ) Cr~_4fx’) +e(

5 1= ¢(.r—y2_)1_:>' _A_c D c=4.

| — =2,
x=p,; (0wl =B D B2 =%
) .
Now equak?o@ coefpitienks op X we g%,
16 = 8A+4C
=) Q::-O.'

G’(’X’) = = + 4
(t-20> 142

= za,.,'x"‘ = =9 (1-22) +4-(_|-—4'x')
20 N
= -2 [H— a(22) + 320 - (A1) (220 +- -

+4[f+4'>t+(4'x)+ Cee 4O -

L_'-JL-.J
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Equabnj ffbe Coeﬁf dents  of X we geky <. 3

Cfn= —2(p+D-2 444
M+
Qp = 4  _ (ntD2’ T #nra.

&- Splve Qp - 406 ; D2 ; Qy:2 btd 3@0&&5%5 #rli
Soo |

—
-

00 n 1 '_ 0 ,_- (i
GO =>ap* - A, + A% +Q X+
N=0

GIOVQD apn'-"- 4-Q-n—,
: n R
Mulfply by ) = A% = 40m4 X
=2 ApX = 4AOm4 X

3 o0 N N~
- Z.0p% = 4"12 Gna'x
*ﬂ:ﬁ[ Nzt
'n—f
N=| N=
-
Zﬂn'l = &+4-fxz O+ ™
MN=0 n=!
G(?) = &+ 4% G (")
Go0[1-4x] =
' =1
G =_R_ - alt-4%) "
| —4%
G'.(q)z&[l+4-fx+@.rx)2+-.-'--(4-‘X)°J :
(= 9 9 l')‘_xr)
OptQ X+ X ++- -+ = &+ Q-4X + A4 A+ -~ & 4

1Qn= &4 ¥£ozo
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B-Ur??nﬁ aenuaff’oﬁ n): BN  recumence Relalon
tp e Ffbopacs Lequente Qp=QAny+9n-2; N2R,;

ap:f}a;:f

Gi(x) = 5 Qn xh.
N=0

Giiven On=8n~+ T 9n-2
=0 .

; n | .M n N =0
Xbyx' S apA —Gny* -2 A
S ant — A= Qpny”* —A =2 0n-o
N=2 M=% T N=2 -

[0 -t —ap] —x [G ) —a5 ] —x G(x) =0
GO [r‘—'x—'z"l_] = 0pFQA—ToX
GEO[1-x-] = 1

() = —3

Downioaded from EnggTree.com



2 - - EnggTree.com .- .
‘-DJ-—B[f-'{iL r

2 iz B[I—WS—r—\/s — s
l—VE il | —VE

B 55 5 p. 1+
Vs

LGl = J_/' r+W;][, (r+v:;~)] _L[; ][f e @:}
t—h/‘][ r+\@—q +[l+f5‘,( - J
@_[ \/‘sj[w(r \fs-,{) (;\@-9()+:!

O = Coefcient o X 9o G1C'70

! N+,
ap: L[ +v ™ ‘_‘_"f;]
7 \@[TJ \/a[ 3

Put fx-

| oy . b-29%
- b
4. Find [he Sequoence  whose geacst g - b8 0%+ |
u,ggnﬁ Pa.d?af —ﬁacb"m
‘8&{1@: | i
Glen Gl — 822X —
309(2-H'X'f" ’
. 6-aqx
(1 =BAD(1~67%)
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EnggTree.com

B

A+

(1-5x)(t-6%)
b-29% = Aft——éfx)_—f-ﬁff-Eﬁ)

e (-~ 6%

(-5

Put 0(:_6L 2) b-_%bﬂ:B}-I—Fj
Pep 0

Put =1 D 6—%‘1 :Afr—__g_j
Go: =+ L=

Sotrn

-

:, afiuafﬁ’od (he Gwﬁcf-fczenbs of X

.-

(—5X

i [1-5%] '+ [1-ex_

—-Z (52)° +1 Z@ﬂ)

N0

ap = ~B)™+ 7(6)"

Given

5. Uzﬁnﬁ 86{)&0"?06 tn[: Solve: gm-‘fgm,“’gn
go=1 7 9,=!

a +2—-5an+| +6Qn =0

T ar1[t+er el -]

= 1]t BAABN -
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x bU 'xn,' an+2°‘ = By ?ﬁﬂe#%?ﬂ e

2% -{-9_ 00 n“l" oo n
= zam'?— -5 = AnpX + 6> Gpx =0
Nn=o A A M=o Nzo0 :

= (‘i’i'[GIC'X)—' ao—-a,'x] _"5%; [Q('X)-—aoj + 6G(2) =0

L [Gij)-!-—'lj —.5{5: [c—;,cq)_rj +b664(x)=0

G () [l—5x+6'12:] = 1=4%

G('X)= (—4X - [— 4%
(-Batex”  paext]
[—4 - A 4 B . Alax-D+elax-)
(3x-N)(2x-1) =t [ -

Put o= by o ;_gl_: A(%,—")

> -y = -4 2p=1]

Th DL e(34)

5 -8 o[
2

= - L. - D (3 a[afx-l)
D G = T 29 y

=i+ (o0 (303 - | + &1+ ax+ O R

eﬁ_uabnﬁ coeff &f % we g¢

an = — (3™ a.c2)"
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Peocodlure for  ReturenceENIaledam mi’nj 3enaab%07 V)

cgh?p.'l Rewnte The ﬁ?r/en recurence xelaBon as am @?nh
wifh ‘0" on RH#S. )
Step: 2 Murﬁp@ 4he onl: Oblkdined In &tp:) bﬁ X" gnd Aum IE
trom 1 4o 0o (07 04ve) 07 (R to ) |

8p:3 P ga)= 3. A and wile GO as a Fof: of .
Nn:0

Step:4 Becompose G() Ioto Rutfal +frackom.
Skp:s Papmess G(x) as & Aum Of »fmr:)?/:% pelies .
Qop: b Fapwess  an as [he C',oe#?c‘:’ep% of % 1D G).

zelabon
6. %na 8erma|-§’o8 funchon, Solue the RoLyyrence -

| =‘8-‘
o > Oucl 3 ™
Oyt o — 80+ + 505 =0 8”"3'"’ v o

8&_&3:

' +505=0
Giver  Opyn — 8t o

= -(;'(—-,J_[G;C'Jl')—ao -—-Cl,'x:] - %rg(m)_q L I5GED =0

"_‘;’3. [G[’X’) '—2'—8'2:} -—_g_ [Gcrxl)"‘gj + (5 @(-x) =0

2
. b‘i “ G()~2~gn — 8AG(A) + 6% + 15726‘1(90 =0
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G [(~ gt t5% | = 2-87%.

G(x)= _ 287 = __D-8% . A L B

[—gatso®  (1-ad)(-5%) (-3x (5%

Gt): A (t—-5x)+ BC(»-B’JO = &-8n

PE g | . 3*8 = B -3 =] ‘? = 3.5 .-_- =
A RO RN L e

Put %3}/2’ ; &_—_g_ : 9(”'_5/3) %—_‘_32_: -—:32,A :j/B:J?
G L— + -

[-23% |-5%
(1-3x)" + (-5
(p)
Om 23 Coegf-of ™

b _Tdenf-ﬁfg the Sequenc@

Sohy e ¢
" Glen GED: S22 2 i S B

— V7 - f~2X
[-42% . (+2200-2%) 20

Sy2n = A(!-z‘?l)-f-%(!-ff-’()
Pt o=, ; Br1-88 D B=3
" 2

ﬁ:-}’z} 5—-' - &g ) g

- 3 D o (1ra%). +3(t-2°0
Gitn= l+:>.':( T2

Co x? e
e»{—f—efﬂ ac2) + 3 ()"




Pffeo:d Hoee P,-QJNCKPLE EnggTree.com

T+ (D+) P:aaon occuples ' boks then ableaot ome

' bole bas move than | p?ﬁeon.

|

IB&%: Pasume (n+r) pfﬁeon Oaw)o:"za ‘77 holeg
| C!gf;m: Atloont ore hole has mome than one ﬁ@aoo
ASuppose oot @) Atlemt one hole has not more fbcm' ene
P?@e.on cath and evewy hole Fas zxac,&(d 671(: Pgeen.
- thoye one N boles = we have ffom{(d 'n’ pppeon-
wbrcb o Conbadiclom Ho our assumplon dhat fhere

ave (nD+0) p?@eor).

(-]
Oteast o712 hole has mere Hftor | pﬁe@n.

é'rmuahged Pff@n Hole sznap&z

L 'm’ p:ﬁwn owcffe,s n’ holes Cm>-n),
atlegst omne hole bhas more fthJ’D/— &} P; oM.

' holes (mM>n)

Proay: - 3
Busume ' pPleon A

C[‘”m:BHm& pne  hele has ™Mo7¢ than /_""‘ ]—H pieon -
: L mMore fHham
L ie) Ptleadt me hole bas PO
/SUPPM‘,' 7n0cC |,
[m—:]ﬂ pégeon
n
Fach 5
o we hase M holes, f)‘omffy

which 9 a. ComhadfcFon ) )
. atloart ome hole has more han /——”,%-—]'” pieen.
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I Show fhat among (00 /)eoE/nJéngrge&%gfné 9 O Hpem weme bawin
9 Ihe same monlh . |
Sohy -

B klo- o.f R’@m - M = AIO- 09’- PMP’Q = (oo
No. ojt Mt = &R

¥

No. of Holes = n =
. Bﬁ Glenecaltsed Pﬁ(’7ean Hole Pundple

molliy = [P0 4 = 9 | wee bon Tp Same
" a monlb.

8. Show that 4 Sewen cColours ave used o pain & 5b b‘fcg/d%
atleast & 'bicycles Al be the Ssame  coloet .

Sefn | )

] P\lO- Gf p'r’(?e,on = M= I\IO. O'7t blt'ﬁdz = 50
o & Holes = M = No- of colours = 7

tole  Plpaple,

eneealiged -P%W |
v Sl bave BTV

_ m'-f:]_'q_f = [-5_..?_':-’]-!- 1 = & bfcﬁ&ré'& sloiE .
n B { _
. (=}
3 Show hat Y &5 dfeBoraSes 0 a ﬂ‘(’bmy Conkdin &
Tec MUSE

the dfeBonau
+4ohal ol AD225 Paﬁé/s, Hern one @,f r

| have atleant [bt4 Pages.
Seho - v
n— I\‘O- af. 'Paae,g - T = I\[o, Q]C P,’ﬁm
r~ - No. ¢y tholes = Q5

= 4-0.5.2 5

f\IO- Qf di‘Cf'?UDaﬁ@S =
Ba Gianuaﬁ'ged P?ae,on Hole Pﬁnc?p’f?

Fr_n_:! +t = 4'0325._7{-[ = 614 Paﬁé&-
N oy

&5




b Prove fhat in m’ﬁ 57’0%91%&06;1)0@0;9[2, there mousé ba;
aHeaot 3  Mutual 7¢r§’eod,»_¢. (o7 atleant 3 mutual emmies.

Seto

bt these 6 Rople be 4A,8.C,D.E and F. r:f': A. The
Kmafn?né 5 people Can be Qceo mmodated znfo R 83‘90;33 .
(. Frlends o A and
Q- Epemies of A.

Bd QmaaC??,ea{ P?ﬁum hole %05/0/‘1, atfeart oNe &
The a,eomp ™Musk Conhﬁn’
[mi}'{'l = [%-‘-]A—I = 3 Pﬂopfd’--

n

Case iy: Tf omy Hwo of these 3 pesple (8,c,D)are
+ffendg, thep -ihese two  togeihre” s A Sforrn 3

M(qua[ jf?gaig.
Caesc,r'i):'ij- Mo & of these 3 pe g
3 Pv_oplz CB!C,D) ave mutual enem;zé.

OPLQ amjcﬁmdzﬁ, “hen fhese

9 Cntesfor of ar
5. I7t we Aelect LO po??/)/:a n he | of

¢ be
{lareeal n‘%anﬁm of (e ), Show At There mus :
~ % Apar V3
Z{me & poinks whese diskmce a/JaLL— % |ers

A
Soft

Slateral
tang\e - AVAT
Lﬂo; D %k E ove (e PO‘;DC& Gf 7\6/\97I\ .
9 Sde £B, F 54 ok 7 \ A
HhsecSon ef he & VEAVARVALY:
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ave (he pdints of hiseSon Of the A5de e ; B T
ove (Re Pdints of hlsechon ¢ e Fide Ac. . the h%mf)@te
ppe diided 9nfo A eqdilafecal flangles  each of Aide Y

No. ojt "fnfe_;r?gf Points =~ m = /\fo, QJ( Pfoaeon ~ (D
!\IO. %{ ?leed’m' moarav@(z = p = I\fo-' Gy Holex =~ <

Bd Generalbed Pf’ﬁeem Hole &fnc?/-?&; |

J—Z_n_ﬂ]-f-l = [LP___.{]—{-I - 2 fntelor po‘?nbs.
n a i’

"' each h-‘?anﬁlers of fenﬁo‘h‘ Va s the  diehmce blw o a
c?nl‘a?m Po?obs of cmg Sub hgcvmg{a Camnot excoed® t/3'

6- Pove bat S an eqllabual h’)da'ar)ﬁfz whose #5des are %

T 2 ' Hoaot &
/er)(?hb | Un?}-, et mnﬁ 5 pornhs ave Chesen 7'1'732 a_ %m/
0o ther Hes I a Mavgle whuse Aides aput s less b/

| ’Leb D, E ond F ove ™id-potnts  Of o
e Side PB.BC,BC . '7h2 I'ﬁa'rUlL . /
npe dided %oto 4 equilareral  Hangles

cath g Sicle - T

No. ¢ Plgeon =m =5 No. g Holes :n=4.
- By P‘n’acon Hole 'Pﬁncipbz ,al:reaoe-m.h?andfz has tore

4pon | poipk.

. The distance blw & Tnkefor points of any Subh%’an@(g‘fa
tess than Yo . ' '
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A7k Rrasklsrs
I Show hat p3+on is divisble %, a5,
Sotn . |
) ek P(n) : '1'13+20 % dVidble by 3
To Pove PO T8 hue: |
P(): 13 0.0 =3 % oidble by 3-
= PO % e

Pasume that P(k) & bue.

PlKY: Kok % diviss ble ba 3
To Puwve that Plet) s I'rua.’
Pluth) = (D +2(6+D
- Ko 3kl 3kl FRT2
= (K2rak) +3(s5+K+D)
2 Kok s divisble ba 3
3(kAr+) s diisole bd 3
L plat) = (koK) +3(KHkD e cAiisible by 3.
2. Ple+D) 95 hue.
* By Pdndple of Matbemalfeal PoducKon P
% bue .
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9. Show +hak a”- p"” < Engglresxon bﬁ a4 5
Sefn

Lot Pn): d'—b” % dividble b&, aids

T Pewve that P(1) %% hue.

Pz a'- b = a-b whichts diisdble by a—b.
= P % hue.

Pasume that P(K) & hue
Pk) = a b % dLiSble t:y a-b
al B mfa-b)

aK: bh-}-m Ca"b)

To Pove 4bat Pl+D) ls toue.

Pltt) = a5

—

—
—

O-h. a ——bK- b

= fbﬁ-m(a—b)]o- _b"

= a'm(a—b-)-f-abk—- bbK
- amw(ab) + b (ab)

= (a—b)}—am-f'bk] % dvissble bd a -b
Pl Fo clivialole by (20D s fouz |

S plat) 1B hue.

- Bd 4he Phapaple o?c Mathemabzal Todudsom
ptr) s hue .
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3. Show ot 2", p ! +~Evgglree.com

Sofn

et Pm‘)aﬂén’
To Prove Pra) % hue.
Na a1 % hue
Assume dhat Ple) I3 tue

D PK): &2 k! s bue —O
To Pove that Ple+) T2 hue
® > 2°Lk!
D 00V 4okl D 2 (D) k) C.'.2/_[K+I):V:K7/‘R
c=RaD!
5 2K+'<G<+D!

2 P(k+)) % hue
- By he Pﬁnccfple of MatiemalBeal dnducEom Ptn) is hue.

4 Cend an e’xphac?é formula +or The j—?bomccg Aequance .

Cfn = JLD I }0 2
= Tfn'"’f'nq_d:n—z =0
and algo Aahasﬁbs dhe iBal Condifons foz0; OC = |
. The Chaackuistfe @[ s T ] =0

Downloaded from EnggTree.com



EnggTree.com

Giiver Jfo-_-_o
Putk n=0tn @ £ - A("{_‘fs)—f-g f~ \/5-)
2

=2 Air=0 — (D
Giivenr j.’:-_}

|
l —
Put =t in @ - A(H?'f? LB .‘Q_‘@)

/

:> :. (‘.’f_‘ff_’- (—Ve
= a4 +8(_5_’5 -3

O (%F) 5 A1) 4o (L12)

o)

® > b[18)re (k)

=1

- N i o -
2 2

2 ]VB; - s =>F9= % |

fn = L (+ V& " 3 I—WE
\FS' o \/5- R

il
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| 5. Solve e Aeumence AelaBor  Opy,—0n = 3n%n : nzo % |
Qp =2.

| Setn,

-~ The given  mop-homogeneous enl: cam be wdtten as

|

2
Qﬁ““qn“30+0:13

The  assodated homoao.neam enl: = ‘
An4 ~9n =0

. The ChawattedsBe @nl: &8 s-1=0 ‘

>r=z|

-+ The general Sopn af)h)= AN = A

—
-

To Rnd the RutSeudar SotuSon.: |
/Snce [he xfahi: hand sde af lhe &Recumebhce zelabom s ‘
3'7)2'._1’7, 4o Aolulfon = gt he I’J‘D""’”r
Fln = an3+ bDZ-FCnI
U&ﬁ’na dhe abowe n the Rewuwence zelaBen +he 30/

betomes
3, 2 2
l'aCo+f)3+ B+ F ctrt1)] —@r+bn+en) = 36D

2
=3n-N |

| 3 2
‘ a(nr3nZan+1) +b (Pan+1) + c(e+) — (an=+bD +cn)
‘ Pla-a) ~+ P2(3a+b_b) + b (3at+2b+c—c) +(atb+e) =3nZn ‘

Fqua}?nj the. c.oeﬁ?cfenbs, we A<k, ‘
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3a =3 -Brg@Treessma - |
3a+2b=-1 — &)
aA+p+C =0 ._J,@ = C=|
/50[(/70& +he above

a4+ 2b=-4 =2 b=-2

P 2
FauBeular  Seluton % qi ). g 4n = n(A-)

() (P
.. The 62”%[ Solulon Qn 2 On + Om

> On = A(J)n-f—f)(f)—f')l
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UnfE-0

GlrAPHS

Glvaph
.’lmPh'
P 8m30h G= (N, e,@) Consisis of a non-zmplar Aet
V= ivr yVa .- . 3 Called Ihe Bet of modes (Peinks, ortces) af
the @“‘Pb, E=§Q,,Qz.-.-} % &did fo be Ahe Set af Qdde,é

Of Fe Qgraph, and ¢ % a mapping from Ihe ot o edges E

/2 V.
4o &et of ordeved o7 un ordeted Pa?m ﬂf elments ©f

SQ[)C LDGP_' | /- ¢ {
T 4 there % an adﬁe from V; to V; | | 04
dhen that Qdae % called 8elf foop (60 ‘

csrrrv)[a L@oP V!.. ) (
€y
Pau.aUeL Edﬁ@s:

ints then 1he
T Awo edged have Aome end ponks

edges ave called Posallel adges.

Todf dent:
Tt dhe Verkex V¢ % om end verkex
Cncsdent with VP -

afSW¢. edﬁt

Q'h the Q"\ 35 5026{ fo be
A Vertces:
ave ARaild Ho be adfacent ‘Zf #,.H ave

Commeon Vertex . [e, % 2g ave adjacent

P djacent edj“ an
Two edﬁed

(0]
INcdent on a
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Mo Verhees U and [{}o ove Baid o adjawnt "Lf. Ugl{!‘ s an

Qdae of [he ‘d‘”"*f’h [Vi % vg ave adfawnt VerBces .

cf;rmf)!t é‘rfafjb: " % v
2 amfh which bas  nellhee
At loops 1o pawallel edges % called

%

.V
5
Q A*?mpfz cdraf)h /, z v,
L'avlated Vevtex:
edge. o o
A Verhex hau?na No h?ntfdml: on €& I8 called
an Yolated  Vevkex, Te % obfous thak for am T#volated
Vevrex daasea. s xexo. [ Vs % an wvlated Verrex]
Pmden Fonk Vertex -
Ir (ke daﬁ«r@e of ama Vertex 18 One, 4ben dbat
Vertex s called Pendent  Vextex
Qa‘.
V=30, vy, Vs, Ve, Vs
E;%Q“Qz’ 0'3; e4-JQ5J Qb, Q'T?r
ond
Q; :QV, av.'!) (OW) <V2: v'> (\49\/2))CV2:V3'),CVQ,V4)
% = (VQ_,V3> CO'T) <V;8’ V2> (VBJVS-) ore. Q@QCQD"J
& =Kl V> (00 <Vasle) Vi ,Vg), (V3,Vy) ave nok
Q& :Uq- zlé-> adja&r)&
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G G i e ———————————————

"l" ’ ‘ | ']’t}

Iy a vdldflll IJ’,:{V: E) on a_d32 v, V2

(W), e nesfated ot an ordeced pcﬂ'r Gf VxV %
valled a dMhected 2"3? Qf G‘l ;
an m“e which 16 a&soﬁahzd u.?lfh an Uunordeved

¥
NS 0y noks & calld av undirecred a_d&c]c
V:
'. j oy i, /\\
. )
/) n'mf-h n whith ellﬂﬁ edﬁﬁ % .1 ~
Muted edge T caled a ggmpb o [/,
/ 2

AWwected a'lf’lth.

:‘l ‘r-r.'fzJ h’“‘/_,f',:
A fgoaph n wHch evey edge is uocﬁfeded Is
(alled amn und‘f’w

Mined Graph: v, f— \vg
Ty Aome ngea are dAfsected owd Bome ave

°. called
tUndiected ‘in @ ﬂ"af)b; fhe 8’0*«:1705 s
mined graph. /" \\
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Mu fhgrafjb ! /
¥
A ta'mf)b which Containg fome / / ~

— —

~

Pamllet edaas arve Ccalled a
Mulﬁm
PzgeudO?ea?Dh: \
/] . v,
2 8m,ob %  which foops and Vi /
¢ ¢

Ruallel edaezs ae  allowed T
colled . paeudogeaph: / |

Qea,mg_ Of a Verte: Va - _O

—_

The mo. op edges tncident  ak
the Vertex Vp Bs called 1he dQﬂ"Qe \ |
of fhe Vevtex with selp loops Counled /L;: v,
tufice ond % fs denoted by div) s

Q4 dw)-s div,)- 3
d(rvp_l) =2 d(,\/s) =}
d(@aj s = d(,\fb) =0

- Fnd ke deﬁm: of the V%Uﬁce,s do% ke Undirected gropb.

/

7
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d(a) = 2 d(d) = |
d(b) - 4 d(e)=3
dio) = 4 dif) = 4

dg)-o

Iﬂ-déj‘ree and Out —d%yzree a)t a Afrected 33&/313

Tp a direded 8raPh, +he c’in-drﬁ-me o+ a Veckexr V,

denoted tﬂ dp.a" (V) and defined Mumber of ed(c}ees
Wy, V oz 4heis tewsinadl Vextex

The Oul:-doﬁ-nze of V, denoted by da@"fw),is
the  me. o eal@rzs wWith V ar thdr 2n8Bal Vertex.

: e
9’8—."'— e Y = I,
Tn- dzgmza_ Ouk -deﬁvm Toral dﬁm 1 :

I [N | L A A

dea— (a):B d23+(a) = ] deg (a) = 4 :. \

deq (6):1 | deg(6) =2 | dogl®)= 3 . .
dzg_CC) >R d:@’f(_'c) = | deﬁ(‘:) =3 -

deg(d)= | deg'(d)=3 | deg(d)-4

Find I5e dzgcrrae o cach Verbces of the g::* 6'&{*’

,/\ ~ o

b)
a)
a3 ‘hf V3
v, ///L/W{ .// Y " j{// |
V4 Ve —

a) Tt 95 oav undfirected 5*“}3}"
div) = d(=2 5 dv)=4 =d)= dluy) = d(vs)
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gg-++ee

b)

Egr?_dz(j .' Out _dtd “Total ao%?

| dQJ"(Vrﬁ ' dgg+fv,): 2 oleg(vy) = 3
deg (¥)=2  clogt(va) = | |cleglva)=3 |
ceg (V3)= 3 degt(y) =1  deqlvz) =4
cleg(Vg)- 1 olegt(y )=2 |" oleg(¥y)>3

| deg (vs)=1  olegt(vg)= 2 ,'| deg(vs) =3

2. Bvaw +hHe 8mph with 5 VertPces ABR,c,D,E D:
deqfe);a , B B an odd vertex deoaujzz; D% e are
¥

adfacenfr . | A

% dle)- 5

die) - & /E

dp)=5 >
da) =3
de) =

s

O

Theovem : | Homdsha kfnj Theoverd :

Lot G= (vV,e) be an undhected graph with ¢ edges

then = dﬁ-ﬂ('\a): ae
vey

The  Sum of deﬁwm of all Verfceg o v tnfrected
8mph % fufce the  Mo. & edaeé of fhe 8me and

hence G;E:' olz& euen .
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onof:
- EW.I('f eaﬁ"- % Tncfdent  ulith QxacH‘d dwo Verces,

d
vad QGBQ ContRbutas & to The sum o the aﬁw_a of

4he vevKces .
All the '@ Qd@e,s corhbute (2@) Ao dhe Aum

o the d;%jmq oq; verBees .
Zdo@cv)z Qe .

Reqular :
juj G;:PB verhex Q Aﬁ’mPLe 8m7d) has +he
“ o

lox
Aorene , dher the 8@5&: called & Reg“

gvoph

T—f Qﬂﬂﬁ Verhex 0 o‘t ﬂ.aaulcu ﬁmf;h bas
da.gvzg. k, dhen 1he 61’:1)3[-3% called K- rlaufax_.
/
2 - regulon @'u-aPh -

! *.

A T
f N
5 8

S- Asguias b,
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COmP[&fe @mpb‘.
T a ﬁraph, 5 dhote olsk o edge blw oty
called
[a8 O’f VerSeeg  then Suth A a-szb 92 a

Cornplete gTaph-

[ —

K Ko
Ka

|- Qraw the Complere K raph Wit VenBees A/Bs

o
Brow all  Complete ,gabﬁyaph o ks Wit 4 VertSeas.

I a Wh, i theve oxist an eda"— bfw o |

r led a Complefe
Pais of VenlScos, dhen Auth 8"5‘70" s cal P

g g,

E \

Jo
D

Fg)
|

K
oSt A venBeas e

f\‘AOul, (‘DmP[ng ,gubagafpb s,}L kg N

A

N i
[N/
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Eﬁpmﬁre C:ryaph:
A Guph G % sdd 4o be EipaBre % Pre
Vertex st V(g) can be pabfioned ot & d"rﬁ’o?nk

mn-e’m,‘tj (5@(:6 V; k VQ. » VIUVQ-: VCGI')) 9: eﬂﬂ.l.d
ed@:. v E(g) bas eme end Vevhex 9V, and amother

end vevtex Tn V.

Com}DlQJ’Z B'fpa,zb"fe Qrg-apb
A b"rPaﬂ'?i”e arapb &, Wit the f:ﬁPmF?hoGh
YR b, 3 ewty
Vi % Vo Y called Comp[ehz bJPa'o' Fe 83070 y

Vetox %o ¥, 56 adfacent o euery  Vestex %\ . Fvey

Veekew 30 Vi
Vevbex 9o Vo & adjatent ro 2vety

A Comple
VexBSces  Gn e b‘fpmﬁr?sn % denoted bby Ky 0

M A
A A _ /’_
: O " -
% XS
Ea” Bl &3 .
g, ’,

"31,3 85‘&Ph s Jmph

Downloaded from EnggTree.com

te b"’ipmﬁi-e ﬁmPh S ' and'p

W)




EnggTree.com

. Bateselineg whith of he ['r;fforu?n? r}';u,,},og Iy i'f/-ruf le ¥«
'

which osz not . 'f,f a f?!‘)/»;! Ta t:’]mﬂf(w, Alale ’f W 1
Complete f/ y  bipabre r 2 C
J v (
F, f -
- //lll =
:f.r |
| | ] LD
z —/—1—"D
| -../’ ,'J
’ 4 r £ (.
| 1’ o G
1%
R ‘
(D 1n G, The Veyfees B,E,F ave NOE Connected d
odges, .V {PIEF] V= oS

The VevBees V, ave Connecked bﬂ edge/s fo the
VeBces ¢ V2, buk V, ave Mok .

G, is ot a Bpafle.

H) Il‘) Giz : \f': iA'C'} 5 V2: iB;D,E’}

the Condifon Required Ao Bipautste amph a
hobefied . D Gy s hipasBe
Goy A K C Ove adfawntto B.>E -
9 6, % a Cooplete Graph.
i) Io Gg @ Vi=gamBcCY V= $D/EF)

=) Gy T8 Ppaukte .
Af , c,p Ove not Conneded .

q3 s Mot a Complete bpaﬁn JmPh
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I

Subampb
A graph H= (v, ,€) % called a Aubgraph ¢ a(v&)
% Vcv and ECE. - |

< ! ; ‘r a1 L t &
cuDgtaph '-)-Jf (1 Y o r,!r.(r:}vnr.r. Of 51

Adfacsocy Matfa of a Hmple Graph;
Jot 6]:. (V) be a /E’?MPIa a'ra.Ph b m- VerbBus
‘90} . Tts ad]’aev_nca mah$x % denofed bd
A- [-azﬂ omd def—?nzd ba
A:[ﬂfj’]:§; ;o,f theve 28 an edge blw % and ,%

, Othuuwise
Note :
The ad,j’aw)cd Mah§x of a /%?msz gmph% «S’dmmd&, |
w) ag = agf -

. Ffnd e ad/aermrﬁ mahr of Ihe 5mpb4 afven below.

Vi — VY2




o "

—

2. Fihd adjaczn% mah5x 07; lhe ﬁrafofys Hence ffna’ /7
daﬁnze, of each Verhex.

Bolja cmcd Mahs
Vi

Az[agj]: :‘I *— 0
2

o
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— e ()
3. Obtain Ihe aajaum_(y Mab 4o Represent  the Péwcb‘?xajoh.
Adjaunty Mahi i —

J m\’j ’ /Y\ . )I

a b ¢ d ) |
A;[atj] =a o 3 o0 2] e
\/ J
b B 1) | | A )
cl|lo | LR
d 2 [ 2 O

Tnderce  ManSces:
et %CV,E) be o undiechd 8'mph uwith  n-veukin
U Vo U} and m edges S0,,02--emY. Then
the  (Mxm) maltn s B-—-}'b{f] where,
bf] :g I when oedﬁg ¢ ihcddent on W
© . oOthawise .

l. Fnd the 9pGdenca mahiat o (he forfowf’nC? 37979}1 |

Vi _____@_!__ ___,._.VQ' ‘

04 Gb- ? |‘

" Ny
0

|
B: [.Ui’j'] vi [ 1 o o | ’ i
Vo | 1 l o © |

wlio 1 2

Va ) o l 1 @
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I

Ffﬂ’pd the fnudg_o& ﬁ’)dh?;( Cof
p 4

[alh Mahra:
T Ge(ve) be a Ampl clfgraph 0 which  |v]=m

modes Of é?’ ave ossumed 10 be Ordeted .

Voo V

and [he

P,

i
% colled dhe path mah$x (zeachabl (fHy mahi ) af the

g’rafpb q.
I. Find e Palh Mahoac ot

- 3 o T4 Hore exBls QA Pa[’h rom

0 . Othawise.
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Vg
v
V5

. Find Ipe Dadh  mahy P(V2,V4) 4o Ihe ,fo![owfnﬁ ﬁ'mpb 4.

t{; Qa Va A Ve

B /
0, 0
ey

V2 Q)
Theve ave diﬁmnl: palhs Srom Vo 4o Vg .
! CQ) ieq,}} ?_efueb'} }%7921 ‘23}
g & % 9%
t ©

O (o)

~

\
P(.Vﬂ.; v4) = %

e,
O

(0]
O

c)
[ 19 O © !
&

O

P3 o l (
V.p ’ V'g and Vb‘

\f- g

AN
es,” |\
e
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da@(v,)z Aum Of [he enhfes In Plaow = 3

d(\fg) = 3
daa(v,,) % B

Find  4he adjacen mahsx, Hence +ind deg're.e_ at eath
Vertex. Algo f9nd K & A2

____€_’3, VB
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)

o'adfv,):z ; dﬂJCVn)=3; dfﬁfvs_):& ;dﬂdfu,):_g. ‘

Ai:AXA
forot|[o 1 o
T lre 1| o 1!
o t O | OI‘O’
t O
\trto“tr ;
AZ: 2 1 a i
I 3 I 2
- S - T
t 2 o« 3]
3
A:AQXA
A a2 1t \[o 1 o
] b3 R I o t !
S S o]
Ll:z"BJ- —
3 "52551’5—‘
h:.
5 n 5 B
a 5 a ?
5 5 5 4

2 Bl % p® awe zga'mmzhgc. MahSces .
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£

5 2
5. Eind Ibe adfamoc(rf mahs of The fof/owmﬁ ﬁmpb q. 5rd A

/

3 4 .
A3 oand Y:A+A2+A+A- :

—

-

e adjoany Watf 2

+
V| o | o C)r
i1 o e o
A: od | =
| o)
’sz o o -
K o 1 o olfo I o o] i 2 & &7
= I © O 0O
l (@] (0} O = () [ = @)
© o0 O Illo o o | ©o o o)
© o | ©
JLe o 1t O] © o o ]
3 2 —
A=AxA :=[1 0 o olfe 1 o &] o | O
© 1 o ollt 06 o Of = [ O ©
© ot oOfllo o o | O O O
Lo © o IJ]lo o t O ©o o |
4 3
A:AXA: o Lo offe | © o | © © O
| O O O [ © © O - O © O
©O o o |||6 o o o o o 0
-0 o t o]|loo t o © o o |

Y= A+ ale A4 At
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-3 0 O

|
2
o
o

A* omd A2

ng& with mpzd:

O-‘ /| © O O D | © O | O ©
O.{.O!OO-}-JOOO_’_OrO
| O o | O o o o0 | o o |
o] o 0 o | o o t O 0 © O
o © 0|

2 O O

o 92 2

o 2 y

ove

nggfﬁc Mah?CErS .

6. Find all 4he /ﬁgmpfe Paths fromm A o & oand all

o verhen A 0,}‘ e 5?:@0 57@}35.
B &

&Wk%m—mmAﬁﬂﬂm

| D AsR=>C —>E

| D A>B—>
| iy A—>P

‘ The Cdclea are

iy A>B —>D—>E
i)y A—>B—>E
| W) A28 >B—>C—rE

o 3 E—>B—>A
> e —>c—>B—>A
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;"rn'vi-hlf !‘fi’ﬁq 0; L"f'?”‘ 3

o possibe

Vo

Palhs ol (enjth 3 from W o Vo

) ¥ oVa Ve >V
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8 [pr [Ihe aroph afven below

- —
= - e —
—

!eojfh p. | 47.;”- verrex

The a.dj’aw)cd motfx 5
s, & ¢ B i -

Al o | ! |

At B| 1 o o ©O

d / o) O J

(@) / O

D !

Lr -

~ ’ e
2 0

AQ—: AxXA = o ; ' ' |
| T
_l | ! 2_]
3 9 ’-& 3 A 4_]
A = AKA = 3 a : ]
4 1 2 3
L 4 t 3 24
A 3 A n a 6 ¢ |
shik it 2 2 a4a 4
c 4 1 =
e a & L

4

The e,nh:,j of (2.4) %0 A = 4 -
. Fowy palhs 6% ,Gmafﬁ 4 fom BioD B
}) Bo>A->B >K—D m) p>A>D>A—>D

. r i
i) B-—}A—>D—)C—+D W) B —oa-—Sc—>A
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/mef)h T somoerphlam
Two graphs &, * g, ave Adld o be womophic
1o cach other , If 1here exsts a 1—=I CO'crm,spcndenu.

behween the Vertex Sets which presetvef adjamnw o4

“+he VevBees .

Nore :
I{ G]t and G, ome ol#sommph‘?c. then &, and G, have I;
1) Same mO. of VerBees.
i) Aame mMo. of Edges
i) Ao eaual mo. oy Vertices with a HFuer clagvea

’ o
I+ Chetk (he rq?’ven a qraphs 4 and & ave Isoworphic ow ok

'} 'J _]

Seto

—_—

Bok & and G bhave Aome mo.of VerHces (namdd 4)
ond /Aame MO. Of Qdaes (r)afmda 4) . unda [he Mapﬁna

e The edges (1.3)(1,2), (2.4 o
ol Irto (Us,Uy)

(3,4) ase mMapped 3, Ug
v iy amd iy )
&= Un (uz, ) (u,,Y2 &

2k,

' o
. G % 6 ave Womorphc.
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v " / o .
2. Check e uffwn 7mf\hs G and 6 ave Mr;mm/:h?r or 1ol
{ /

0 p “ , 40 Vi 01V
& . " Og
(s U _ Qg N\ |
0 1y i ' /c
- / 4]
: “% U Vs 0 v ’ |
<l | 2;' . |
Seto

R Aama .
The mMo. @ VerBees (5) and Mo- Of edges (6) ome

The dﬂﬁﬂm Ssequance  ome AamML - ih G wWe have -‘

e VerBces Uy amd Uz Of daﬁvm

mapped 4o the Vertices Vo and Vg
Befine o mapp?nj :

V‘Q. ';us'?VS:’

e 611. ‘

— Vi
U, —> Va and Us > V5

| |
|—1. l

efween The

o>V, > Yg ™
The edges are mapped e

b
 dpeye B & fsil OOW@sPUndQDCQ

Uatsces apd €495 ]

b hic .
. The Wb G and G ove HOMOP ‘

e i1 nok .
3. Peotuuming whelper [he 3707064 ave mmwphm o7
b V,
o

T
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e 8“"?" G and G—f| bae g8 wrkees omd (0 eabvn
In G dﬂa(a\-*:z
(e da_a(vz) d.ﬂﬁ(vg) dea(%,) deﬁCVq) 0 .
afn G must Cowespnd to dilhu V2.3 Vo, Ve M
G and G ave not wommph

| The caraph G % & have
) 6 VesBees ond 5 adaes.

i) 3 Vestcas oOf dﬂ@wm | 5 8 VerBees of dgvee®

| Vevtaes @ degmee 3.
T 2 Pendent Vexfieas

I G 4he Verbkex B s adJacm’r ~fo@5g5 £)
bk P G Apgre 95 Mo Vestew  which %8 adjawnt
40 & Pendent  Vehces.

'rhej ove 0ot °pr>0mcnrph?c..
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[+
5. Are [he Qwmpbhs BsOmorphic.

1)
Ly

3
In G, Me VerBces 02, G4 , Gy and Gg oath 6f daarze

3
% adjaunt Ao czmu:%j e Verhex  9f deﬁﬁm I
by me of degree 8- Bub Thes |

ore than Ove Vewrhex of dzjuec 3. ‘

D

Io G b, by, bs a®d

& gy odfounty matdws A
en  MahSa

A= PﬂA,_P ) where P T a Pmmuf’ab
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[- Test 4he dyst)mmpb?/‘m of [he 3?vfbd bg Consideddng

1h eir adj’&cp,m:«j mahiees

" _1U3’
/S '||
~| /".I \ \
*,L//;&U.a
&,
Al % Ay be
,
, f )
U
AI . ] [
U | |
ty |1
Vi
A - V(o
V;__ {
s
Va |

/

/

Vy
/
/

\\\

Vg

Uy
L

o O

O (&)

Gz

s
|
|
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rO bt
A, = I o O
Il © o
o
To ke chonﬁ?ng
— T
O | (
~J [ [0) [
( $) O

2 Pre ke Ample 7

mahgm %m;ﬁj’ﬂq
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[h2
3. The adjaw:cﬁ mahlees of oD podus o qeoph- Eoxomdine

. igomm?h?ﬁn of & and H bﬁ find a Pumulfaﬁ’m mah?t.

o ©
sg o o
[

(9%

—

We Know that dhe 8@5«5 &G owod @, ave
% Ay aTe
tai¥on Nalx

?’50“’0\13*‘% G’lf,t thddy  adjaeny matf A
Reloted Ea K oAy P, where P e a pumd
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Path :
A path % a 8tm7oh % gequarxe VN2, gV Of

Vertoes  each  adjacent o the next.

l—enﬁf‘h of the Palb.
The  Mo. o edges appaaﬁrzy I dhe Bequene ¢
a palh %5 called lengh o dhe paf:

nge (ov) Clreudt :
A pafb whieh Oﬁﬁﬁ’ml‘ea and ends T
node ¢ called a Cdd?’ (ov) Sveat .

the Lome

[+ Condiden

\/4 \é‘,

o) Ipe path oR8ginabng I v, % endingip )y

then Aome

are
R - [«av, Ny, LV Ve3> )
P [ N>, LV Va> |
Ps = [<v,,vg7, 2V, Va7 s 4V V3> ]

: LV, V.
P4 - [«v,,vp, 4\{2,\/'4}’4\!4,\/,)’4\/,,\/',_), 2 .3>j
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Cbabfe: | m -
A node V o a Aople drgra}oh I ,sa: b l batd
fro de u of he £0TnE ame) i theve ewst &
m the 70
|
|

Path from ufo V.

* Ap d? chked 8mPf-> ?fs /Saxod 4o be connected ?7&
Te
i * 4 ae ﬂ,QO-Cfﬂb[Z e-FrOm one anothee .
‘ | o‘ma pa.w eqt nodes Qv u {
! eh OLQ mot COI)I’)@Cth 8 Ca &zd
- A 81?3195 whic

A connechred 8mph ;

frorn e

rzﬁned
. ' fﬁd A ob
[ d all the Connec ubﬁva,b&

8“‘?’” ObraSned Afrom the 8?&:7 gma,o‘: b(tj

Verted . UsE out the palb  from A d0 B
5 e

A
\F s 3

_ !

7 s
The Coonected ﬁubannpb of fhe @um 5;—5105
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7
B C 2 /kf ;&( .
_F' E- | -FJ T £ P ; : ; ;C,
o 6 ®
n d A B c A B -
i\_*__ . *——”——‘( { V
€ [ [ = J @t
@ ©
o A 4o F
b To (O % @ there 8 no palh from

2 In @ . Aeople Palb
3 @ , A>F omd A—>p—>€E —>F
4 Tn(®, A>F

5. Tn ® . D A>F
'fﬁ) A—?B—-)C——%E——}F.

Wy A>B—2E—F

Urﬁlahualld Connected: —
o S |atera
A ﬁﬁ’m;)le d‘:’ampb °. Baid Ao be unia h
Conrected , Sf  for palr of nodes op the GF
} ““Ej Keachable

&r 8
otloask ove € (e modes Of the P

from fhe  Olhe Mod2 .

Shon Connected: ) )
8% A ﬂ-?mplg d‘.’ﬁm}ah s Baid 4o be Abﬁrﬁfg

Copnecred , it for omy palr 0f modas of Ihe 8@’06
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{ both the nodes of [he Po.'fr ase eoachable  From one
omother .
Nwt@ Connected:

A ,g%’m})lﬂ df’d’“’fh Is Wmhtﬁ connected "171
o % comected @0 om undiected 8'«11% %> which [he
AsecBon ©of lhe edges 3 Wﬁw’f"?d'

1
Sh’””ﬁ Coznpo'mnt:
o > S .
A &mple Oﬁjmf)h which  bor i . o/
a ma’)‘l?mal /gh'pr)g{a CO'DT)LC{-M '-: 5-/

| subgraph is Called A0o0g 2
Comemt. 31,2,3},34},353,563 orse shrong

I+ Check the aiﬂ)t)}) ?fS /Sboo@ﬁd Connected wmtdd Connaited.,
| Urﬁlaruaﬂj Connecred o pok.

S~ <)
| # A
L ' >— —C
D
Seto -
O For the verices (A,B)
1y A—>8
i) B SD—>A
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Path for [he Verticos (h,D) in
) h>B->D
i) D->A
Fars fov the VertSees (AC) 14
) A>cC
) ¢c>6—>D >A
Poth for IFe VerWees (B,C) 14
D B>pD~->c¢C
i) c—>B
frh for lRe verhces (B.D) v
) B—~>D
i) D>A—>B
Path pov e VerBas (¢, D) 4
) C>BR->D
i) D—=>c
s Ahese s palh from  eath 6f (ke postible pdv4  of
VerlBs o A,B.C,D the camph‘.’s /‘Sb‘onalg Cormeched
" Gl Smngy Commeuted it s bob weatly ovd
Urﬂlamallj Connedred.
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Euler Graph ¥ Hamiben

fﬁonfésbu? B<fdge Peoblem:
( C

‘here ave o %Wlands A and B Hovmed
’ﬂnj ave  Comnetred 4o each oOthey and o

C %8 bEf means ©f 7 Bxi’dj%-

The pwuzm °< 4o Atawt from oma one of

walk acrege each
e 4 land avess A B, D

2 €.
Qfmc,tia onee and Xtum Ao dhe S*mrhnj po

hep the Btualon 15 ﬂf‘m*ﬂf by a 37:3{3}),
mprz(senmf?rlj the  lond Oveon amd the

bﬁd&a.

with  VertSces
edges Rfjomfsmf?nj 1he bﬁdﬁe_,s,

Downloaded from EnggTree.com




EnggTree.com

The wa[em % 4o r-and whethese ~hese | av
Ebl[.egﬁﬁ Cfl,mgb (o)) Cada [h"QUal a[ornﬂ ,elmzf 9432 On(.ﬂ]
Herca

Heve we Comnek »th an  Ealewan chouk |

Horfffsbua bﬁkgz P‘wb[em hao ™Mo Qoluen .

EU[QLEG'I) Parf'ﬁ
h G % called av Euledan [af,
h QXQCHU onee. -

76\ POJB Oqt e 8m'a,

b Tt Contdins each edge of e GTP
Euleslan Clyrult o7 Euleefon Cytf&’:

A chvudt o7 nga of a am,oh G s called an

Euledon  Clyufit 07 Cuicle % % Iocudes each edge of &

e’lad:fa Once .

Fuleton Ghaph or Eulee Gmf)b:

AnU 8'araph Comn‘ln‘?nj an Euledon Chude ov c(yclz

e

% called an Euledaw g’mph.
A

Q

-]
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Then 4he Euler Ralh beween E ond B, r)ameg;

E___Q_C__B-—/—\—-E——-B——-S

0 ey 00 |
The above palb Consist of Qd@“ o5 %4 &2 | Cp €1 €3

Qfxactfa one. -

I Check [he 8%{) 8mpb fe Fuler ©x not.

| C

¢ /
E _
| a

-

Sofy

—_—

o | —> A .
Cond (he C‘dde A-&E‘—-—}C——)‘D—)E-—)‘B

) abov
i ?{- ?nc[udgg cach af [he nge,s e'xacHd onw , the e

oddz % an Eulelan CULIe.
"* the qraph Confdins Euledom Ccle % % a EulecGaph.

2. Fnd all [he Pm‘?{;lf_ Eulecfan pals of [he 8‘3ven 8mpb- |

Ts ¢ Eulee 8mpb. Ao e J\‘i
3 @2
=2 % b
Posdible Euley Palhs awe: /.-
¢ ) . o
I B“ED_%C_Q_E,_Q:’__A&D D 23

¢, @ €3, @, @5

4. D _Q}_C_g?gfiA S SLE
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2y

o B8p_aa &

% e €5
6. %4 lpBc Lp=8

5. ee5rs

Hove e cavnot +Find euleBan Cadz

. the camph“vs not a Euler GWCLPH.

Hami Hop Qmphi
H o) Hon PaAm:'Paf‘Fa of a 8me & % called a Hanfihon Rk,

nea -
" St Wncludes cach Vestex of € @xactly O

Hanfilton Clvelt or Cﬁdei

A wedt oy Cﬂdz of & 8'raph & & called a
Hawihon cfrait , 9 %t Oncludes  each Verten ©f G Q'XGC't(d
once , onapt the sraﬂ?oa and end?nj VerBees .

Hawy Horian ﬁ:mpb
905 goph Conkdiring @ HamfHonfam Chreit 07
CUde % called a HawiHonion graph.

8 ..
iV
v, —Va —Vg —'5

/) 3 VI"-
/ °% a Hanflkorion Falb.
A (- All verPees appears e"mctf';[)

o

Vg — Vo —Y —Vs —VY4 T8 a HondlHorTor Cadz .
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‘ [« F'nd  HanmiHon FPath avd  Hordi lhvnion W%cfz, i it
| exlst 9n  cach ey [he Mhﬂ ﬁfm” below. Also ?danﬁ,‘j
Wheh &mph % Hamiltbornian.

A [S)
—

Sefn

—

For &, , the Pagstitle Nomfiltorian palfs ave
5 ¢ —D—A —Bb

)} A—pr—cC —B
&) e —8—A —P

) Bh—p—C —B ;
32 B —C—D—A ©H o —A—B

i
4 B—A —D—C d) Dyl =i

The Pogsible Banfltonian cﬁm are
D—A—B—FC

D A—B—c —D —A 6) € —  e—c

5 A—D—_C—B—A 6) ¢ —B— o

3) p—c—D—A—B L R D
B & p—c—8 " T

42 p_A—D—C—B
D G, Conkldns Homdilonien Cad’?-

= & % a Hom§HonTom 8fmph
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Gy Contolns Homftorfom Palhs mamely,
) A—B—C—D
Q) A—B—p—C
3) b—e¢c—8 —A
We comnot pirmd  HanlTHorSiom cade h G,
Gy %s not a  HomSiltorSon Graph.

Peopwﬂz«s :
- A Boflorfan  Clocuft Contdine a Hawafllforflam path, but a
groph Conkdlnfng a  Hamilonian palf meed mot have o
Haoor o nfam C(«jde..

Q. BH oLe,le,H’nj a’na one. edae $rom  HowfHorSom Cﬁdg’
we Con ae,t— Hanfltoriar  Falh .

3 A C(jm)ob mag Conkadp mOve 4bamn One HawfiHoniom Cﬁdﬂ

4 A Compilere gmpb k., ol ahvmds have a Hamsi l+oniom
Cade when N2 3.

2. Check the 3?"”’ W % HamiltorSan o7 Yot
A D E

/ Tr G, , For the Vertex €
y ] deﬂl‘m %
- = C

. These %5 po Hawflltorian
Cﬂdﬂ..am Gy

S &, % not a HomfHoryian Grraph,
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- e ——

7 "fli'lt AN aaan ile  QF of b tohic} 75
mple & a gmph whkh
N Faledan bul  not Hamillhorian

) Haw Mook bal  not F uledar
) Beoth ) uledowr  and  Hawm worian

wl r/ !tln / Hf._q;:q ) and /d‘ﬂ ¥) ffﬂ'lh?/‘hm?arj .

) Fatedon Gpaph bak not o Howlloniam Ervaph.

) c
: 0 0y 1
: (| Ih R
3
0 Ca
[ ll]'
| G, Contalne  Eqtidom cle
' @, €y €a 4 s

A—B—C —

(' Al he edges OIS emnt{t] on )

G, % oM Eulevian Graph
Wo cannck flnd  HawdiHoniamn Cidda as lke Vewtex P> s
M.Pcarad fufca .

G, &k not a Hoviilorfamn Graph.

@, s Ealedan buk noE Wl lo nion .
ot an Euledan Gmaph.

| ) Yamfofan Guaph bot D

|
| |
‘ A 2 I f

B

"' Gl Contal the HamPHon Cyele
Ar=B e @ == D v B e A

Downloaded from EnggTree.com




EnggTree.com

Al 4he VerBces ©ccurs zxad—fd onee .
Gg % a Hamillon Graph.

" the deaw_,a ot the Verhtes ave ™6t even

= G, % not an Euledon Gra*uph.

1) Both Eulelan and Hanllioniom .
A B

B+—— e

Tn GB: A——-g-——-c-—-—-D-——-ﬁ

" the cacta confains all +he Qﬂla@g, Gy & Euleran.

"othe ciddp_ Conkaine all the WewbBces exace%f once ,
Gy s Homdlorian .

V) Noiher Eu(Q'Sa"n nNOY Hawﬂan?am.

In CA da@CB) =deﬁ (o) = &
d"'@"’m & B and D ave Not even. Gy % ok
an Eulatan 870535 ;

No CUde with all 4o Vertfeoz at axackg oMce
G‘A-obs not o Bemilorion Graph.

G4_ % maither Euler mMor Ham? loniom Grraph.
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mmcom
A Show Mal Complere graph on 'n° VerBces &, wih n 23 bas

). 0
Hamifon  Cyele . obkalo  all the Awo deg, .;1’5-5/057’* LHamtor 7:&‘
0 Ke.
Sofy

—

bt Ul be any  Verkex B K

“n w a Cmplzhz ta’m'ob wilb 'n’ Verbees, dma fwo
Vereeg orve do‘i’ned. So we skt with'a’ and Ut VerHees
n amy order  exackly omce and back fo ‘U

Hence 4pere % o0 Hamm tonian c,yde T ko and - Ky
% Han' Horfan - The wo odge d?sJo‘?n& Bawm?Honian Cﬁde«s
J th b, oave
! r) [.._.9_..—-3-—-4_-—-5-—6-—-'7———1
i) l—3—6 —2 —4 —7—5 —|

5. Show that K- has Hansiltoriar  Graph. tHow many -Qd(ge

df»sjofnb Hom3 lonfa» Ca!defs are theze I ke 2. LLsC all fhe
) o % A
ngo_ d’ysjo?nt Ham‘f!hama':j th«’—(efcs- 2:5 e EulesSan 3«—::795

=

p, \\ /
AN

oo S s )

AR A |

5
Kq bhas &- edge d?,sjo'i'n!: Ham? Horiam Cgcfe,s

o8 HamS ltonfom Cycles Gve
l The. Qo!jz dligjank CU | ‘ .
J— . l'\-( 18 e lHonder

| —3—tb—2 —4—1—5—1 |8 also Bulefom

_ @ O O]
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- o . 2 2 o |
L. Fiod an Euler Pals or am Eulee Cirwudt ), if 76 enighs 0
a -~
each op lhe 3 graphs. Tushfy. ) )
AF——— B —A 4
f/ C
- Vo __\C A 7
\\. \ /
P {\% — y \ 7
¢ =
1 C = S’
<
ooty

3 E
S, G
I"’ Gy, » theve ave o'nft{ o VerBees Aﬂsggmg af deg‘rzgil
and Other VerBces awe ©f @UeD daﬁ'rm-

© . Ahowe % an Eolee Rath  behween A%B
A——-C——D——E-——B-——-—D—-—-A-——B

Tn Gy, theve are 6 VerBeos of odd deﬁree. Hence Gy
Conkdins mndither om Euler

Pats npor am Euler CHedt.

In Gig, all fhe VerBces of even dﬂﬁrep._

an Euler

once

o
Hence there exust

cHe
cOscult , 1ncludes cach a Ihe (O edges exactly

Theovem: 2

dd res
Tr a Undivecred 3ra.ph, 4he Tumber ©f 0 doﬂ
VevKces ave @Ven:

Px.oof'.

tot \, omd Vo be the ASeb of all verfees ap ewn
{
degrm and Aek of a

VerHees Of odd da:Tree_, szd-?wfy
in a 81’an &= (v,e)
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-M_Eggg;mgj‘“m — N S—

soSdv): 3 d) + = A

i \);‘GV; L{J‘EUQ

| BH bmwol,shatfnj theovern we have Zdaﬁt‘fc) = ge

2 ge = S d)+=. dy)
\/ﬁé\!, 5’6\’1

" each o!cﬁﬁvf_') % euven ; S dwy) %= ouven .

S5 % ewn
| I&'GVQ_

" each degly) ls odd,4he wo. of Femns Contained fn

- def\ﬁ) must be ewn.
\g&Vn

i) the mumber of Verkees o odd degrea 2 euen .

; Theowem - 3
| The mModmum Numbe o edges in a Aimnple Iraph

with 'n’  vertSces 5 Mip-1) -
Q.

P,wqf :
i We Pwove 1his theorem bﬂ MathemalSeal InducKon

Forv Nz, a 8’3‘0{3") ufr’m one Vewvtex bhao Mo edfj%
Y The Result s bue for Pzl

For n=2, a %rapf-. with @ Verifees mag have abmast one
Qd@ﬂ..
| 9~C94)=| .. The Resultiis bue for n:=2.

: 1
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Prsume 4bat he wesult %8 hue for n:=ik |

) a 8"‘?*’ ufith k VerSces bhao abmest H(:-—*) cdlaes .

Wher n=k+!, Wt G be a graph ﬁ)cw?oa 'n’ Vertees
and Qr be (he 37:505 obta?ned from G bd dp.[aF?o(? one
Vevbex @) Ve V(§)

G} has K VevlSces, then ba e hﬁpbfff)%%s G,' bao
atmest KCH——O edges - Now add #e Verkex v 40 '@

5 o adjawnt Ao all the & Vertfeas ©f G

Umaﬂb

" The 4otal number of edge,s Tn G ave

2 2 K&+
ht:4)+H = s = —
= &+ &+I=D
)

L the geSull G5 hue fox N=ktl.

o o
Hence 4he moximum number o edges 1 a Ample
camph St '’ VerBcas %3 'ﬂ(:'ﬂ.

, o ched
e omd a Vertex' V' is COPPE

VerBe
"o W Gf

- T a gvopb bas 'm’ ‘
'F 8 . Q’)ﬁ&l’ﬁ a Pafhjtrom "4

4o a Verrex 'wW' then dhew

fendrﬁ not more thow (n-1)
7 v
S@ ‘Qt U u|ua_.----Um__| ,N bﬂa—PG'B 1e) Gi'f"vm -f-ow
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Ba he da,ffn‘ih"m o path , 4ho  VerBces V, U, Ua,. ... Ugp and
W ase o\l dishock.

As &, Conkdins MH n' VerBices, 9 follow that

M4l £0 =25 " 4D

Theorem: 4

Peove Hhak o ,S-S’mple 8”}9” with ' Verles must be

Connected Uit 9 boz move 4bon (n-N(n-2) a_dde,s.
2

Frogy:
0 L, itk ‘n’ VerBces  and more
let G be a &mple grap

than  (D-D(P-2) 0.
2 e

Suppose dlj(‘ G ¥ not Comrected , dhen G must have
atleast wo compon.enhs- tot % be G, and S -

tot V, be the Vertex st ©f G, Wit Ivi=m.

= D—M
|f2 bo the Verten Sek ‘S?f 6?9_ wi b [VD’I &

thep
D 12msn-l
f .
W) These 98 ho adje do"m_% a Verkex Vf and Vo

) [Vo ] =n—m>i

Now  [ECe)| = te(GiU 6,)]
= [E(6n)] + | &G |

I
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——— . ——— Enm __lu

< m(m~+3+ @‘m)(n"m*jz

— e T —

b} 2 N

if

';;" [mg-- ,ﬂé + DO —r _—nm."Lmz"'ﬂ)j

!
= [ NN1) —Pr —

(n=m-=D+ ml.hmj

I

+mP QN —& UH{J

- 'Er"[(n-DCD—Q-— +ry6+m1+m"+n —‘l-j

* -2’- nin-) + &m — anm + aln—D -a(n-*’)]

-:-'2'" ('_r>—+)(0-23 + ‘amg'- anm + &n- aj

-:;—-[(n-f')(n-n') + 20m—) —an (M- D—]

n

"'sz_[(n-ocn-ﬂJr & [tm-Ntm+ 1)) an(m-)

. L [tpytn> + atm0 =]
ECI< h=1)(-2) ' (m-D) (p-m-) 7O 7 1£m & n -
2
which % § a conhaot?cb"m as G bas move tham

LD edgs: - Henw G s @ Comeded Gvaph

M
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Theorem: 5
tot & be a ASmpl grapb with '’ VerBees, Show that

S Cs) 55 mpwnum

Y S >3 then 4 is -Coopecred where

| ologree o e 81@05 &

|
L

oot |

loe w % Vobe Gmy two dishnck VerBees o
the 8'o”a_PF-> & .
| We Clodm that heve 8 a U=V palh.
l 'Ij&uv?safnedﬁe?nﬁ,#nn‘%‘?gau-
I 7 am edge of . Then, X be the A2k
SuPPase uy s Mok 9

5 a
o} all Veviees which are

| 7 cenk 4o V.
L pekt of Vertees which o7 adfa

Ther U,V & Xuy [ 6 ts a ASwple 8mphj
ond  hence [Xuyl £ N-2

X1 = dleguu) > b > [2

v palb.

ol”Jacant—rvum')dYbe‘}h‘a

NME daacv) > 6(&) 7 [L;.]
Ixoyl: [xl+1Y] > Y%]Jr[g.] - -

We kpow that  |xuyl = x|+ 1y —[x0Y]

l. . Fox cveny paiv 0} LaBock Verbas Of
between them. ', G %= Connected.

—#J
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Teovem - ¢

A /SQmPIQ 87(']]:),"1 (U‘?m 'y’ VQTJ’?(Q,S m)d Ik.! COmPD’y}e[)bs

| Con bave abmest (E H)(;-n'”k‘t’:’ ngefs.
po )

|
‘ det &G be a ,ﬁgmplg 8TaPh with 'n’ VerBees omnd
'K Components Gy, Gp - - Gis

Lot the Dumber of VerBees of 4hese Components be

..,'nk =N

1 Dy,pg - D mPed?ve,f B0 A4hat  Dy+Dyte L@

(-]
The Component Ge % a mple  Cornected quaph el 115

N?  VevPeos.

e (D~
So ke rmakimum  Number cyg Q_dg% T ”fcsz - ECZE )
| > ey ¢ 2D
| )
| 2
Bub [EC&D[ £ S [E(6y)]
£l
K mylng)

—_

-:' o
Considey Gi;. Even “if all the m:naj’n‘?n@ (k=) Com’:maenfa
ove %solated VerBces , tha mumber Of VerKeas 10 6
Compot  exeed m-(k-1) = D=+l
N &€ N-B+|

K
. ‘ (n —&+ D) CDr_""'D
o lEa)) ¢ Z

Downloaded from EnggTree.com




EnggTree.com

4 (ﬂ-—K—H) % (n,;—D

X (::I
K
Z @—H')zw—m

Q e
| 2 (-w+D [Pi+02403 - - +0 —K ]
. bS]
| £ N-kt) (k) M‘fna ®

Q

D £ (DK odges.
b3,

§

A Connected graph G Us Euleviaw it omd o'ntg % every
Vewrex o) 6 1s o even degrec.
P

lec G be am Euledan graph. We bave +o prove all

VerBees  ome of euen deﬁfme.

"G % EuleSan, G Corkdins an Euley Chrudit
Vo & V€5 - - - Vpat & Yo

Bolp the adgu 0 and €, ConhSbute One Ao the d’ﬁ“"%‘
Vo - So daawo) % ateant 4wo.

T "mc?na e clmeudit we ,ffrx:l amn edge enkers a

l Verkex con}‘ﬁbul-?nj 2

'Ve'rhzfx and  anotbe edge leaves the

+o the daﬂvm of the vevkrex .
T fs hue AJor all vertfes and so each Verkex s o
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dea"m o, an even °?nfeae'r-

a
COﬂUmr,s@[a, let the 8‘6‘an &G be AButh that all ‘if=

VQTP?C@,S orse Qf_ eveh dﬂﬁ’@?&
We bave Ao poove G ts an Euler guaph.

We Shall Conshuct am Euler Clrewit and prove. et V

be an a;b‘??ra.oﬂ Vertex Gn 6.
Beﬁ?nn?oﬁ with v Hformn &
THe %e Po,ﬁ@bhz because avu-d Verke

a Vexkrex a[onﬁ o adﬁﬁ mnot used Ao

We con leave V
/stops o‘nhd at Ahe Vexrex Vs

onter TE. s \Ta&n& cfea,x(.d )
because YV % also i oven dogra and v 98 Skauted
from V. Thus Wwe get

I-F ¢ ndudes all the edﬁe,s of G, Ahen C
ond 20 G s Fuledomn.

C%da_ ok 2 C?‘raﬁf: E.

% an

Euley Clocuit

Tf C does not Contdin all [he edges of 6,
obkatred bﬁ ddpﬁna

Consider the Aubgmpb H of | e

N+ edae,_., of C from G and VextSces wot Tnadent

a e

uithy Ao 'rm‘ﬁ'ﬂ”ﬁ Qda%. Note 4hat all 4he
o d B %

o4 b bhave ewen dza'a-ea. G 78 Connected,

C must Pave @ Common Ve

VertSees

Sihee
vhex . Beg ?nn‘fnﬁ Wit W

Conshuck @ it G for B
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Now Combine C and C; fo Afovm a fa'rgn Clreudt Co .
Tt e b tateSan @) 14 T Conkains all the ed(?z/s of
Gy, then G 48 Euledom

Else CooMnue thfs pveess unki/ we get an
fulecfor  Clradt

e G Ts prrite thys  procedure must Come
4o an ond oS an Ealedom Clrendt .

Henae @ % Euledom .

I}“q'[“l ern 8

Ts all the VevHc es of an undirected 3?0/0
k. Show that the no. &f Qr.f?e,s of fhe

h are cach
o
23

grap

o Adegree

2 mu!gp-’i af K.

Froas : )
- the PO- §f Vereas of [he gver 531:)05

lot 2n be
Jok Ne be the MO. 6f edges %:g,z giver ﬁ“’Ph
A CV"):&%
BU Hand)&bat?nﬂ 4thm, We have = %? ¢

=) ank = 2Ne
D N =NK
2 No. of edges = mulHple af K.
" The mo. oy edges Of Ahe 8;'{&)') 8ro,Pl-, % a
mulifple of k.
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. Eind the  mo. o VerBees, mo. 0 Qﬁgye«s arnd The d?'area /4

each Vertex . M’E’f hafnd/sf)ak?%? theorem .

v e Y3

. e " 2. _

Dy K Q Ny~

4f\ ’> I .p | 1" ",//.J |
— Qq &{ A i -

€2
€4 Ve,

€ 6‘1-__/' Go
et

/QL\ /
\/r\@'b’/ V2

vl = 5 , (E] =10
obﬁm):g ; dﬂﬁcvz)=5} d23CV3)= 4
dean4)= 3 deﬁ(vs)za

ZdﬂﬁCV): 34544 +315 =80 = &€

wi=7 , [El=12

Q‘Q@CW): 2 dﬁ(\fg:)-z} }deﬁc\/_g.) =4

deam}):ﬂr y dﬂa(‘fa)—-e ;dé—d(‘fe)% ;dag(vq):o

= &€

; Edeatv)z 3+4+4+4+6+3

How
G bas 4 Verfeas and 5 edges:

2 J_,}L e & PLP' g,aloc 5
many edges does G have :

¢ Jlv-)_e
Sy g

4(4-D) 5 = 6-5 = | edaa-

-—
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ALGE BRAIc STRUCTURES
AP, NS

| Qlﬁabq‘a?a Systar
A won - O.rn})ig Sek q Aogaff-aw With ome or More

’ J blna.zg opmh" % called am a%ﬁebrcuc Sg—atﬁm or

; 8zb“m.7c Shuchire 07 .t}laabm
| |j| cenoked by [, %]
CNote: o, —, -, X, x, 0, N, ete. ave Bome f b?'na:ﬁ Ofﬂlﬂfﬂ”"
Eeo]:zrh"g/: 07[ B‘}na,cd Operalsne
I.. closte P,wputy:
Qb = ex_eq , %a,bea.

| X _a)mmwfah’vz Ewpﬂ.btj:
| Vabeqg.

axb = bxa ,

3. Pssodalve Fropaty:
| (Qubdxc = AX (b”“"') ¥abeg.

A :[dmmd Element :
axe = oexo =0, ¥aeq.

'a % called [he ‘?denh"qéy element.

5. Tnhverse Element:

T axb = bxa = ¢ (1denkHy) dpopn b - called

Downloaded from EnggTree.com




______._______-_______——-—_._—-—_———-—'—___—_
EnggTree.com

| =
the  nverse 074 'a’ and % % denored bH b= a.

b. Blshibulve PopaskSes :
ax (b:@) = (axb).(a»c) [lefe dizhSbukve lawj
(be)xa = (bxa). Ccxa) [R?’ﬁht dl=hbulSve [awj

e
lfca.b,G G

7 CancllaBon Bwpafrboe&:
|

J A¥b = OxC = b-C [fg,f_e CamncellaFon [awj
bxa = Cxa = b=c¢ [Q?ﬁhk Cancellabon (awj

¥ abceg.

Nore:
TF the b‘?na"d OPMH’ms 'dzf?ned on G & + and X,

then

. Fov all abeeg (4, +) (G, %)

; 2 Cbmmuf‘ahat/?@ a+b = b+ a A¥b = bxa

5& Qaasodaﬁ’v?JU (0tB)+C = a+(bte) |@xb)xc = ax(bxc)

&

I. - | ' | QXl= | = A

;; 3 sznr?l-a element | @+0=0+a =4 ( :’“’é, 3

| (0= tdenbHy) t > tdenhty

o

‘4| Tovevse olement | g 4(-a) =0 axL -l #a =]
. Lowerse . TrverAsz

#.._ — —
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| f\lom%m-.
L — the geb of all ?nl'eﬁ@m
® — the xzek o all RaBonal mos.
| Q-——}M,see:%fatfmalnes.
; R - the sek of all pasibe 2oal  mes.

— the set ¢ all r:m%&%’r/e mf?mal Mnos -

2,

i
|
j C — the .set of all C’omjo!ex MOos -

' Sony ” Monsdda »
ﬁw“f) and omotds .
|J

| g
| Seegeoup:
| It a mon-em]ola set '8 froée#m ufith  the
| b%@('j opecabon Saisfifing the 'foflow?n(? Awo }n-of:ab"%
I [c[oéumpwpaf\'jj

a) ax*b s pxa s a,be S

B (axb)ac: axlord) ; abiCeS  [Pasodakie propaly]

' Mono?d :

}l A &m?awuja (8,%) Wit an °ldml-?{3 element w.re &’ &
Called Mondid .

| 2t Gs denored by (M*)

(closwme Proputy)

Gl) ax b= bxa
B) (axp)xc = ax(bxc) (Pasodabve Pwpafg)

C) axe =0¥a = Q& .(Tdanb? Peo
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I L | . < 2 ;
1. Bhow that e et N= 50, -',2---.} s a Aem:ﬁrz@uﬁo |

lu:adzt. +he opemf%’m aweg: max%')r,

3 .19 a monstol 2

| getn
I. Closure F?wpml—t, :
9(7‘1"&, = MMaX %’x:ﬁg

2 if %>y
y if ‘37"‘
= %Y eN = X%y E N
*x s closed .
K. Associalfie T)wpedy‘-
x (yxz)= max 3%, cg*z)}

= maa?q, mmtfi_g,z}}

—®

= 'mm(S'Lq,g,zj
(Axyd*z = mﬂ%(w*g’),x}
= mm%maﬂtt%g),zﬁ

:marx?j%g,x} —(®

. From (B) 2 (B) We get
(ARxYI % X = X2 CY#Z)
% SoRsfies Pasodalive propedy.
(l\l,-x-) ‘:’,5 a &zm‘?ﬁmuf;.
3. IdaanU element :
L 0eN, SaBsfieg

Downloaded from EnggTree.com




"‘qéﬁgg;eeeﬁe—h———-m ————®

| AX0 = MO %‘7(;0?! = X = maqao,fz% = O%x
Cfdml-?{g glement s O.
N % a m0no‘3d

8 ler T bo he et of infegers . kb X be e Ao .
- | ,;g,ﬁabom
equivalence classes 8ene,taf-ed by the equivalence

Conamm Modulo m" for m’LU PM’?P;VQ

(e ) o (i 5} e Torls

ct’nl"egeﬂz m. Then

S&Fn T &
= a\albﬁ?ﬂ Strilirm me, +r) amd Cz'n, Xm) oee. Monoids.
Tor [¢], [j]€ Rm

(o) +,, ¥ defired 0%

[€]+el)] = [ (E+)(mod mj]

] Lb_) X 0‘6 Thed o :

| 6]y [3] =[x (o)

V. an
The COMPB“?hm S&:ab‘.e for =5 %= at 2n (1'5_,’*5)

| 0| 1| 2|3 |4 Xs | 0 | 1 213 | 4
olo|t |22 |4 ol o o |lelo | O
I I | 213 | 4 |0 'l o l |2 |3 | 4
E T & 1B ] 210 |2 |41 3
' 31340 |1 |2 3 |1]4]2
(44O |22 410 |4 lal2]|
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1 Rssocalive Populy

T . 0_ )10
(Xn,5), (x5, X5 ) Salisfres AEBRAR WP&%

i) ekt element -
| [6] S& 4be “denB
| | [1]) e the ‘?dzok‘a’,ta olement

- element w-¥-t Tm .
w'.‘-'b’ xm .
(R’m tin) (_zm }(m) ave MNoMoIds -

8ElJVQD gok. lok 8 denote b2 Aok of

.5- ket A:%_O,J} be the e o 29__:_4 maPP?"gj‘

all mapp?ngfs Fromn A Jo A.
O.Uai,ab[e ’ 8- %T, ’ 12, 13’ 14,3 Whﬂ'ﬂﬂ

[ I‘(D)LO ond IIC"):I

IR- T,(0)=0 and  Tal)-0

| ¥

| omd Tolt)=

i 3 '_1:3(0')':‘ 3() ]
am i) =

| A - 'IA.(O'):I 4 14

‘gﬁ | N
'."fhe Cowypdﬁh%n o} the Fol. % giuer

———
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| Aasodalie propety :
{(.L ofT )o‘l‘](o) = ‘T OTQ(O)
[TQCO')j
= T,(0)
= |
[T, O(T4o_lg_')](o) - (T,0T3) (0)
=1, (Ty00)

& T, CF)
= |

; EnggTree.com

2 It s P‘J‘DVQd
‘Q Td@ﬂhia Element:
T, T2 ke ldanb{a element 90 (8,0) , Pence

1) (s0) & azzodalive

i) (8,0) has ?dmﬁ{—‘d clement T .

. (80) T a fsam‘?(?koup os well as monsed.

| Cﬁc&a Mone?d :
A monéid (M,») %8 8did 4o be cﬁm, %%
” \
% o the foorm a, AEM, n 78
" dhmn % na 20 9 Rald fo

£ a LL(C men et
- an ?Ofﬁﬁu' H=a , /gu.d') Cﬁ

be 8mztaf"ed by s, Clement '@ . Hew a’
(e e Moneid.

7% called he

EDQLafoJ ©
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| Theorem: |

Evug c_acu’c, Monetd (Sem?geoﬂfg) 9% Commulabive .

Pxoo:)c:
| let (Mm,%) be a o(ychoc monoid whose 8er>aai‘m s
aem. T for agem we baue

x:ah} U=dm

O(*H'; Oﬂ%am = ik

i ;
i )
’ (ML)t CommutalSie .

l
] : @WUPS :

i
| Groap -

A 'nor)-emp!z.j Set G 4’0@&!1&7 uWSith the. b‘?m:u.d
! Of)uah"cn *, @ (6,%) % a Lawuf) ‘?7& > Sarfxﬁzg e

!! follow?nﬁ
| ) Closure : axbeg +abeg
D Bgsodaive (axb)xc =0x(bx) ; ¥ab.céd.

dlomerk €6 called the. iy
-—a | f'qlaé‘q.

|
{
I
|

{ HQ Idﬂ)ﬁw : 5[_- an
Clement 5. Axe = exa

\ . (¢-]
V) Thvexse : F om element o € g called fhe InVETEE
Df‘ a -: a-x—aﬂ: a—’at—a = 'VLQGG;-
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Abah"am G‘i"mou_f)-
(6,%) ‘ff oO¥b = b*a a,be §

Th a 870 )
called am obeliom 870u_P

then the group (g,%) Vs

Ovder of @ Gﬁpuf

The 7o olements h a group
the Ovder ©f %Zf df)‘OuP omd ¢ 98 denoked bﬁ OCG!).

G % called

Finlte and In %fn?fg_ QWUP?
Ty 0(g) % finfke , then G fe Sdid o be o fSte goP-
If oca) % tofnite, then § o, gdid 1o be an infrte P
[- Show fhat fhe B¢t 6= 21, -1, ¢, —:E} Consisbng of ITe

Bon
0 - nder  malfiphta
41 Roobs of u,{ﬁa % a Commalahve 8muf) u

Sefy
N Consider Ihe mafﬁf)[?cabom {able:

P ! = ¢ sil
! I =i 3 0

o o

- —I | ~ L

C g =t | = [
s i | =t
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All 4he  elemente 9n 1% table be[ooﬁg to G Henw G %'
( e \ . m
Closed. “|" o e ?dmf%‘y element .

o

Inverxe TR !

A

- Assodahve PquJ-(lf g

Ca*’b)*‘c = %*c - oabc

F T Ta . abce

o 4

ax(bxc) = asebC . abc |
& -~ T3 . abc
o g

2 (axb)*C = ox (bxc)
3 Idmﬁ{-az
et "¢’ be fhe aidmbofa element

then oxe:=a

+
02 _a o e=2 . e:x2e@Q
2

B e L————
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h Tovevse: Lot d' be [ke Inverse of a.

hen  axdl = g f_fdznl-?{j)

2

s

=) a'_’.-.dr_ e ®

ca

. o e .
Ihveyse 07[ a B Qa :iéél

a

5. CovnmuraBve :
oxb:= ab . bxas _bgl_

2
D axb- bxa &La.béér

C@f: -x-) % oam abelfar 3muP

3. Show fhat (E-—{fj,aﬁ'} °% amn abeliam gwup, where. %

% deffred by axb= atbrob ¥ abeR.

St

a . oxeapl —I.

Hexe Q—%'} meoms  dhe Aok ©f zeal Mog. @xeep

1. clesure P’rOPU«fy |
axb = atbtab e(R-%12) [a#-t; bk =l |

2. Pasodabve Pwpuhj:
(a+b+apk) *C
a+4b+ab +C + Qact be+abe —>0O

(ax b))

1

—
—_

ox(bxc) = ax (bret+be)
a -+ b4 ctbe + abtac +a

be —@

—
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@ =
=) Axsodabve Pwp;u%r hefds .
3. Idﬂn\%’\-a :
bk @ ba e qdmgqa clament
+hen axez=

at+e+ae =

e(t+a) =0
e =0

D O 12 ke ?dg,n}-‘,’w element and Oe @—%@)
4 Inverse:
Lok the Trverse ef a 520-1

+henr a*a".-.o

o+al +adl =0
a—r('f-f-d) = —Q =
al= —a_ ¢ @\Q-—i@)
r+a
Tohverse eloment s =2
|+a
5. Commulalive :
oxb=-at+b+ab = b+a+bo
- bxo

= axb = b*»a + alo e(R—»U'))

(R._‘:'U}) % an obelfom 8'mu,P
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of ovdler 3 usual mulﬁpl?mf'?m, wheve |, D, 0" are cube
aooks Of un?fg aod WP

S
0 Pl D o
| R0
D | & e 1
O w1 | D

l. Clogure Pxo}:ufg;

o2
Al the olements %n +he above table

dee *-.
- A % cleged Um
the olements ©f A Hence |

2. AsasodalSve ‘PmPubj-.
Muiﬁplfcaﬁm of Complex Nos. UL
ogsobalSve .
3. Tolenlity Tdenﬁ’%d element % !
e |

4 Inverse : Tnvewse of 4
s
8

2

2

oy

- ) )

6. Goromabaltve @ Dzt otd
Commuralle % hue.

Hepee (A,.) % an Abelfon group.

OCB):3.
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5. % on R defined bé( xRy = fx+td+:2'xg ;#rx.aeta

Cheets I+ (R, %) % a Monoid or mot.

2. Ts & Commuklable.
3. which glements bave Inverses % what Qs they?

Sehn

—
-

I 1) Closuwe owf-'-fy
. ot,g eER = 'X+a-'!'9-d-a eRrR.

= Ay ER
* SaKsfies Closure ijaa%.
1) Aesodalive Proparty:
(A gd* X = Hx (Yxz)
) (fx+a+2m(7)aez
> Xtytony+z+ o‘zz('l-fdﬂ?a)
=) Wk 84 Q')(_& +z+2¢x+aaz+47—a;§_ —>)
A% (.d.x- 2)
D A My+x+ 24%)
=D A+ Yz 24 % + 29((8+z+25z)
P xryrE+ay=x Y 2AZA LAY X 5@
®=- > (aryd% 2 o 'x-u—ca—)éz)

D . #* 8 Pasocdalve.
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) Idanl-‘r’ra P’wP“tj :

lot ‘e’ be (he Cfdznﬁ—fa element .

Ofe = eXa =
D axe:= a
D a+e+2ar=a
e(t42d) = 0 = e=0€ER.
TenBty Element  exsishs.

o ° e element
* SaBsfres  Clesure, Pgsodabve % Tdmh-Fa

(R,%) % a Monofd.

Noew AHY = fx+a+9.oca
= U—'rfx-#—md'x

= %f—x-'x
D Axy = Y* K bﬁ%éjeR-

L
- -

(R,%) 18 commulbaBve .

| ot al be (ke Pnverse element

4hop OXOl = €
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6. Let 8= z'rx ZT, z-f_ bzfnﬁ sek of Pm‘%;%’m ‘?nhgﬁec. ond *
be an oFamH’m on 8 ﬁ?’uan bd (a,6) %(c,d) = (a+c, b+d)
ﬁa,b,c,dézﬂ’__ Show that 'S Tk a ,5em”;a'aDuP. Plso fhow
that s a homomo’rph%m; if (5,%)—> (x,+) defined ba

+(a\b) = a-b.
Sete, |
| let o, 4,z be he oOvdeted pdirs (a;b), Ce,d) ond (e4)
i 2 x 2t
(ty)Z = (wrgdx =z
- [(a.b)*(c,d)]w(e,f)
= [a+c, b+d]) % (e.F)
= [ta+c) +e, (b+d)—;:fj
@LU z = [at+cte, btd+f] —O
'Xéjx') S 9&—»6—(8*2)
— (b)) [Cé',d)* ( e,.ﬁ)]
=(axb) x [ cte. ol+r]

“[a+(c+0) , b+ (d+))
= [.G,-f' e~ b"ﬁ"a."{_‘j —%‘@
@ =@ > C’Wd)-x: 'X%fz)

» 98 Pasouabve .
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= + & obdousty Closore peapecty.
Q % a ./smfﬁwuf). :

C[Cl?;m X

f‘- (s, %) > (x, +) ’OU‘ fHarb) = a-b s Q,P)omemo?bim

¥ oa, He X

FOxy) = F [(a, B¢ (e )]

= fla+c, b+d] =@+ —(b+d)
=(a-b)+ ce-d)
= f(aibd + £ Ce,el)
= £+ £(9)
S flag) = A0+ FCY)

F & a hcmomo‘opb%’m_

7 Lot Q- @B xB . be he Let 6f all Ovdeted p(ﬁv«s 9{' vafisnd

NoS-  amd 8‘31/2:) ba (a,b) * (1Y) = (ax, Gud+b>
) Check (8/%) T a /52m?ﬁqu- Ts F& Commubabre 2
i Ao find e ‘?denbo-la clement of S. |

Sefn :

—

) (1) Closure PmFutj\_J:
Obv?owged x Balfssfes closure PLBPQL(EI
() Aesodalue PLQPQL% g \
[(a By %(w,y)] # (0d) = [ (ax, ay+b) % (C )]

.l-a'xc, axd -+ (aﬁ-t-bﬂ
[aC‘X, adA + a ~;—b]
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_(a b‘)-ﬁ- C'x,d'x+3j
[ocn , adn+ay+ b

> )’(a,b)e(%y)] » (0,d) = O#rb)* [G,y)*Co,d))

(@ [(0g) % (7]

> x s amsodabve .
(g, ) I= Swn?gﬁoup-
(3 Commutalfve Pumty:
@,0x (x.4) = [on, ayte] (LD *(a,b) = X, Koty
= o, & iz

[@' b)x (%, g)j?-* [(ot,g)*Caqb)j
L (8,%) ts Mot Commutave

I9) Tder,h-a PmPaﬁd |
“let (@,,e,) be the tdzni%’:a dlement of . (8,%)
Thepn Ao omd (ab) €S.
(ob)x(e,,e) = (arb)
(ae,l ,ae,+b) = (a,b)

= ag,-a oand aeytb=b
e =| 0y = O

- The utdanﬁ-l-d dement = (e,,e2) = (1, 0)
8- If Mo % IRe mek of 2Xx2 mon Aogulay MmahStes Over
R w) M, - f[a bj/ ab c,d €R and ad-bc #0¢. Pove

1hHhat (Mn %) B a 3wup where * % usual deﬁphcabow s it abelgn
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0; bl‘ ] . B - Qg bQ_
l@(’.‘ A = ey dr / CP_ 0,2

2,02 + bCy Aa,bg +bide
AB =
: Ci82 +d,Cy Ciby +lidz

[AB| = |Al-IB]

A)BeMy 2 ABeN,
MahSax MuIﬁP(f’caF?Gn % clesed.
it) Pasocabve owaut\ij: |
We know fhat MahSx ’Mulﬁf)lf’caﬁ’m % oszodalbve .
fir) .Tdenﬁ'fU:

Ir I:[é{[ hen TA = AT = A

_ Hente 7 - t O o o " M
[o [] .w, the ldanh-la element Ojt 2

V) Trverse:
| a b T [d =
H As [C d] T T T a] =ML
(] @ @ -1
« s Tpverse oqc A B A En,

Hence (Mg, X) Te a caeouao
AB £BA .. (Mg x) Ts DOE abeliom .
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Q. Show thak %'*357«57?}39?!’56% abelfon geoup me,
mtllﬁ’ph"caﬁm modulp lO.

tet G=3437, a3

Feo e % obWouwo |
m e talle 2ol 1 [3 4 |9
at  clogure % assodialive prop utj
/ / 3|7 19
 hotds -
° 3 3 | 9 |7
szmﬁ’ia element & | and teg.
5 N ¥ | ! 9 | B |
nveyse l % | |
o 2|9 |73/
3 %3
T % v
q fs9q.

CQ Xi10) & amn abelion group.
Ewpmrbe,s 9711 QD'DU)D '

Pwpu? [
The ?dznﬁny a!emmk of a 8%up Te umclua

onqjc‘
ket (6.%) be a c(areoup
tet ¢, omd @4 be two tde,nf?er clements ¢ D G
Sﬁ.PPOfSe e % the tdenth +hen
Q %€y = o, %e, =€y
Suppose 0y s e TdeniBy, o

@’*GJL: Xe = @4_
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e = €y

L The “idenl‘ﬁoﬁ element = un‘?clua..

Eeopukﬁ 2. |

In a geup (6,%) Abe lept ond

z‘i’ghb CancellaBbom  laws
owe hue.

@) axb

1l

a®»c 2D b=c [ left ConeellaBon (aew]
bxa

()

[2)
o
cxa = b-c ['Ri’gbt— Comeellabon L j

Prooy :

lee aeg and hence d{eéﬁ, Then a ¥ol= a‘*-g-oa:e.eq

D tepe ComeeltaBon low:

tee OXh = A¥C,

Pre mc.dhapfa b{j a' on bolhs @&ides
dr*(a*b) = Ci_l*fa-)f—C)
(O:'fx—a.)*b =(&lxa) ¥C

coxb = @x#C = b=C
2) 25’8ht. ConcellaBon law:

tok b¥a = CH0-
Fost rmulﬁ’p[d bU al on bolh Adeo
(bxa) %dl= CC*OD*Oﬂ_
b fadl) = € xaxaD)

bx e =C¥€@ = b=C
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P&OP&IH 3!
The

o< ]
s Uniguz.
Gnvermse element 8f &> geoup 9

ooy :
tee (G,») be @ G®4P

et acg omd e be the c‘dQDF?'fH of G- te aif and ai

be fho twO cﬂf,&wenl: Srhverse Of the Hame elerment .

a';f-}&c:t ] a*af‘:@.
Gy xa = axd =€
-1 —1
(a7 ya)xaz = exd2 =G —O

al @ ral)- al*e = o —®

_1
o D % (@D = Q=02
PMFQJ‘H 4:
A 8\500)0 Canpot bhave
except he Cc’c:!enf'?-ra element.
(60

Prove that in a 8muP +he. cm(d O’dQInPOf'ent: | e © .
?denl'%a element.

clement wheh %= ?dem}::ota_n

P,wo7c :
tet (6, %) be o Gwoup.

Pssume +pat QEG 7% am ‘?dem,:ohaol: element. Then we bave
axo=o —>O

we o axe = ax(axd) =(l@xadxal
- axaol
=) az€e |

, @) flidfzmporer)l» dement ‘& tg = Ho ?dgnﬁla.
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Pmpai:(j &

To a group (@)7-a ;a9
(e

o
The Tverse 07L a_f = a.

Feo of :

ot (6G.%) be a 8<.Du.P

y t
tee 'o° be he Ttdlenfity elemen

We know That
Alseaz-ec-axa , acq
—<\1
(O_r)ﬂ* (alxa) = (a) 7% e =(aV

(@)'xd)xa: exa =a
D (a)l=a

Hence P"’V‘Zd :

Note: tThe abowve P,wpeﬂ‘g 3 "W".

P,wpubj 6.

9 =0
Inverse €, ther

If a has Ynyerse b and b bas

Rloes - .

7 Gfiven " @ hag Inwvesse b

axb- ¢ =bxa O

!

' ’ t
b’ bhag ‘pwerse A
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N’OW a=- axe
= aAX (b%c-) [from @j
(@ b)»xc f%ouaﬁm]
= g®C [Feom @J
a = C
P,wpg;zfy 7.

° al 4o
ents & €

The  Snverse of Ihe P,wduc,t— op wo elem o

: onse O )
ihe p,eoduc& of S Grverses D ReV

.P -l a,be g and al, b be Hhehs Cmuerses
et ; .

axdl = e = alxa

= (axb) * (bTxd )= a* [ (b‘f*d‘f)j

n

- an[oxEx ]
= A% [e*a"]
- axd!
o (axb)* (Blxal) = €
"g’%"?[a"[a (B1xa?) % (axb) = ¢

(oxt)! = Blxd

&) the ‘nwvse of axb ‘o Blaed
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Pwpufg Q-
o 7 (2
For vy | e o &g , if a-e with aze  hen & ik abelion

(o2

C 9 Hoer
Zg cuesy element of a gwoup G bhas Gbs oun INVETES,

G % abeltn. Ts 4z Converse Tl
Proog
tet (G,x) be @ geoup
For abe@ welve axbég.
Gifven a=a' and b-b'.

._r

(oxB) =(0xb)

= blxol

= b-)é—a

2 Oxb = p¥a

G s abeliom.
dbe  Convevce Meed not be hue Ane (x,+) &8 om abe&:n
9 Weh ban 104
geoup- Eotceph O, theve ts 00 element 10 61, w ich

own Thverse.
Pwpabfg 9.: |

Puove thot (G,%) f2 a abeliom group CLf and m(ﬁ ?H_
Ca*b)z;-_ al.-)(-bg} fbrdl.bé 6‘,

Pwﬁf ' Dagume  that G Ts  abelfon .
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axb = bx a

o2x b = (@xa)» (b b)

- ax [axbd*b]

= ax foxa) #b]

= ([@xb)*@xb)

= (a-:aebjl

D a*xb* - (axb)”

' 2 2 bl—
Comvzme%j ossume  Hhat xb) = ax

- (oxa) » (b* b)

(o 5eb) *-(a3b)

cellahs

ox[bxbxb) = Ia%faacr (ox b [:fe#m(awj

bx(axb) = (% b)*b

al5y
(bxa)xb = (axb)*b [Q?ah}- Cm'ﬁcaﬂ(awuiL

=2 pbxa = oxb.

G % Abelomn
I Pooye that Tr om abelfan guoup (ab)*= aB*

Sofo. (ab)* = (ab)(ab)
= a(ba)b

= alab)b
:(aa)(bb)

- A
D (ad* = a%*
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b

cgu.bgwup
tee (G,%) be a goup. Thap (H,%) G said to be &

Subguoup o (6,%#) If HogG and Ch, Thselp T @ gwoup

under the opetalion .
@ (H,%) & 2ald 4o be a ASubgeoup Of (6.5

D eeH , where ‘e’ s the ?den}%‘d 90 &.

i) For cma aeh , a eH

i) For a,b €H axb eH -

_8&;_

(@4 T a subgoup of (R,+)
2. (R T8 a subgeoup of (c, +)

me)u and ?mpwpm /Subgwu]w

For mna goup (6.,%)

) The Subgroups (6,%) ond (5e3, %)
Troproper (0 MRfal BubgrouPs:

(1) ANl 4he OTher 3600.]35 ave (Called [he P¥opey (oY)
non -ial /SUbatouPd

Theorem-1:
The ﬂemga,ﬁ and Su,ch?ent Condition that a

non_emply pubset H of a goup G do be a

ase CCJ-“"—";l
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abeH = axbled HFabéH .

Subﬁwup s
Roor: (Necess Cond en) |
' K v H Thedf

o b Q}C G-
that H B @ BEgEP
Pasume. T for O,bEH => axbeH [cfoﬁa'v?-]

?S a ﬁwu'f) wQ.IVQ

bel = bleH
-T
by a b€l = a,b €H
*-:'-)a-)é-b"éi-‘-l.

(s uppcient Cond¥m )
lek axb'€H A a.b €M

o G -
To Peove that H B 2 Subgrop %

‘ % ac H
1) Tden : et
? Hﬂ S dleH D auedt &l Be&H

T S lepent e €H.
+heo rd:znhdy e

fi) Thnverse .
let a,e eH

D exde d
> dleH

WD closure: tet beH D b'eH .
For a,locl = o,b'eH

D ax)’ en = axbeH

B % closed.

H 72 a Subgroup af G1
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Thevrem - 2: 5
: ~ '

The ?nl'e?r,secﬁcm 07C 4o gabgw“P,s ot aﬁ Uf‘

also a Subgeoup ©f the group.

(e i
let § be a gm;!u.f:, Yy
ét.

dhon 1 0OHy Ts also A /Subgwuf? ef

and Bz ave fSubgwust ef g.

P&O . B X
°f bl omd My ave subgeoups 6 . = O + ¢

et a,be thOH2
> ab e, ond q,beH2

--r
> axblethy and axb'EHz

S axble HOH2

e thOH we've axb e 4, 0Ha.
‘. For a, b (= NhHa

. H,0Hp e a Aubgeou:
"lﬁeorm;_g,_.
: - » &
The urﬁon o 7L dwo ,sabg,wuf;,s O’IL ﬁwu,b 7 no
be /sukﬁw::?o

P.ZO%(’: |
lot's Prove bd e'xomplz..

| o
e Know dpat (x.1). T8 a GeouP et (b
Pefine b = %fx /q;zn;nez}
2 %O,i:?',i:ht---}

58 Under addiiom
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= %‘X {‘123"7:061}

- 50,3, 26,3

Clea.iia th ond H, owe ,subgwu]oa 6 G,

B U Hy %'x/fxe_m, or e “2?}

%o,iz, -_ta,i-z:},-----'}

HQTQQGH, omnd 36“9_ =) 243:=5 43“1‘-)”2'

S Hiodg 9% nok clesed tindee addifion .

“ WUHy is Mok a geoup.
Hepee HHUH, T8 not a fsubacouf: o G.

Theorem : 4.+
The “‘?dmma element 0f & Subgeoup s game ao hat

Of the 8’wu7o
P,faoo?t :
tet. Gi be a goup
et # be a ASubgeeup of 6. B
let ¢ ond @ be the ?dm!%a elemenks In G and Y
Tf aeH , then a €G and ae=a (v'e” iz the ?Jenb”? 2loment
| trG)
Qaai’n ‘.-’f. acH , then ae'za (% e’ Us the ?denh"?f element

P H
ae = ae _n)

D e=é
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lheovero —5 ». "

Irﬂ\e uror of +wo é;wbgwufafs Qf_ a 6@:1)0 G

Aubawufa U one s e
Lot Hdebahwépr@aDuPé9+agqua,%m
Huk T a subguuP If Sbor HCK or KEH.
Pxoo,f: |
Dasume 4bat W and & ave dwo AULFOEPE of

G omd

HCk- oy KCH
Huk =& or HUK=H
Hopce Hul G5 a SubguotP:
Conversely , Suppose Hok % a Subgeoup 6f Gl

‘e alaim fhat Hcik or KCH
H teg not Conkained Tn kK ar

a4 K e 10€

Su.PpasQ that

contained Tr H.
Then h an clerments a, b 2:

acu and aghk —(®
pew and E&H T p o 6, abe s
C[zcubd abeHuk. ' HU“'_\‘*S e . 4

Henee abeH ©) ab €k .

d a—[éH => Cﬁcab).‘:b cH

e H
Cose: | - Lt obeH . @ |
o 2 g == fO .
ﬂui; . pek, Blek D bllab)aek cwhichis e
Cape: 2'- A
to @

. PrgumpBon 18 wrong. .. HCK 00 KCH

I

mm&;.——-‘_____ SEide it LN RSN B ) SRS : ITReTT 4
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— %0,5,r0} ond “9_‘:%0:4,8,;2% are |

|- Check whether |
fubgeoups of %y Wit Iﬂv?fdt*" *s -
Seto. H Ho
(45| o |5 |10 : (4| 0 | 4 |8 |12
—0 0o. |5 |10 1o | 0|4 |8 |2
g |5 |10]o 2 |2 |9 |12 |1
wjiejo s g | g [12]1 |5
124 190 b5 49
Al _-HHa enhSes In Hy T o T g
are (e elementz €f Hy- o ool 1o e il
LM% a /subgroui)&f'ﬁg of Ha.

" U 78 Dot clesed

R H2 ?}‘5 DOF’ a /gubafbujD 0},’
%.

Homomosphism of  Grvups.

tet (G,%x) ond (H,n) be ana +wo 8&00.}3/5
A mappipg  f 1 G4 % sdid fo be a homomerphram
T Flaxb) - F(a)sflb) Habe . |

Theovern : | 1=

csves  tdenbities .
HOmommphfﬂxm pres

Froos:
let a €q
tet £ be a F)omOmaerm ~+om (G, ) into (6'*)

Cfea-l% —j-Ca)E Gj 'fhal’) —f-[a')*e f(a) ) _{denfﬂj}
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= f(axe)
= -f-Cﬂ') .,x_,ocCQ,) [;f - hmoomovpb?nmj
> e - OCCej [lett CancallaBon (aw |

F  Presewes “denBen.

”)eoie.m: a ." -
H[) ]‘/ﬁezs .
mo mO'af)f)mh P?M@W% nve

Prooy : i e

G %=z a 8519@.; aeq

5 aued = alxa=e

= ,j:(e)
= Ut(a-)éa"f) |

= £(@) *-7& ()

=) (D (at) = e’
-+ (a?) < the Tnverse & 7‘(’00661

- [FCad]T = a0
Theorem: & cayeeys Theomem. K X
£wﬁ Fintfe Er“"“P of owdet ‘v I mmorph
PomnutalSon guoup o  clegree T
Prooy ! |

e Paove thig '?hzowm 95 S SthP)!:
Step —1: Find a set G ot PermuralBion.

gtep-2: Prove G % a groupf
Step-3: Fabibik an Ysomorphism ¢ G—>G
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lot G be a finite goup of oOvdet ',
let ae & |
Sef?”ﬂ fai GG by £,(0=0ax
LA = Aty) S axs csud >’X.
T
" if geq then o (aly) - aa—ra:%
£, s Onto
£, ts a bjem  [1-1 and onto]
G bas n elements, £ Ts Just Romakaln om 'n°
Agmbole.  let G = 3¢, [aeq].
Smp_z.:
e G be a gwup.
et f,f, €6 |
| Ta® B0 = ﬁ[fb(ﬂ] = £(bX) = ab = £ (0
Hence  f o, = To
Hepe & s Closed.
Te G. Te Ihe ;deob?f elem.o_nt

The Foverse Qb fa M 6 s gfa

"o

BQ@EDLLP.
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Sh’.p—s:

To Pove G and G awe Ssomorphic .
Qe.{-?ne ¢ G,.->G;' ba ¢p(a)= £,
| (a) = (b > f = f = fzm = fbtw) = on=ba >a=b

Hence @ s (-1

o

© 4, s Oono, P % anto

Plso @ (abd = f,,7 f2°F = cpca)oc;bce;)

L ¢ G—>g % on Womopham.
GG

Hence. Peoved.

kKemel of a Hpmmo’aﬂ-ﬁm
@Qfo/:

t'?'t f 6%-—5'61 be a group bomomowphﬁm The &seb &f
elements O,}f 6] which ave mapped %nto ¢ % called the
Kemel ©f F omd % % denoted bﬁ l‘iex(jﬂ)‘

Ker(4) = %Wé@r/ﬂ'x'): e}

then ler(p). Jarbieh.
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Laomowphism:
A mapping - from a geoup (g, %) do a Guwup
(G',n) % &dd 1o be an ‘Ewmmph%mn T
D £ T a homomerphiam.
| f(axb)= ) A () ¥abeq.
i) F & One — 0ne  (frfedSve)
i) £ f< onto KSquecf?m)
Feft (Coset of t-70 &
loe (H,%) be a subgwup Of (G, 3. For oy
Qe6y, 4he et aH defined by
aH - %a*b/beﬁ% s called fhe left Coset of

b % G defeunrfined b{j the éelement aeg.
Right Ceset q_ 4o G:

Lot (t,%) be a /‘Subﬁwup GL,]f_ (G,»). For orra
S YHa ol.eﬁngd bd

Ha - ?_h*a./'ﬁetrl?('?/s Called [Ae x%h} Orinet
or #4 in 4.

Normal Subgeoup:

A Subgroup (H,%) of (&,%) s called o Movmal
Subgoup Gt for omy aeyG ., aH:HA.
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Theorem — 4+ .f‘_ag{afnﬁle’z: Theorem:
“The Ovder Oqt Qa Subﬁmj_P O‘JC a f?njf‘ﬂ 8TOU.P
divides 4he order of the group:

_, ©)
IFf G % a i 8qu then  O(H) [oce) or

all éubacoufx Hor 6.
Py
let 0(g)=r
ek G- Jaizeay;93° q,n"?] ond
let 4 be a /swbgpup of &, whose ovdlet & m.
) OCH) m. '
‘COn*nd.zr 4he lept Cosehs a&  follows:
oxH= §exh [heus
O x4 = Sazxha/he ]
Qn*H - ‘{an*b,n/he o
We bnowdbat oMy two left Cosers I.me, Sither
%GdenBeal o disoinE .
Also o[a*”] OCH)
o pfaxH]- o) Haceq.

‘f,]c ax he = axhj %JTL:FJ y bbc CancollaBon laws
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Mo bove heshy o wheb B a Co'nfmd?c

. be - dajoint cosets of HInk. c[;zcu.tﬂ thefx

lot  +hew

uslon equale G

@) G- (*HY (apxH) U - U (aexH)

e +0(H)

o(e) = o) +olHI+- -~

0(8) = K- 0(H)
=) ofH) L& a Aisov Cg]L o(6).

77720@@:7)-5:

Let (&) omd (4,8 be gooups and §: G4 be a
Homomouphism. Then dhe kemel of g %5 nommal Subogroups.

P,woj:
tot K be [he Hewel ot fwmomm]:b?z'sm_a.

©) K- ?ifleG,/au')=e'} wheve ¢cH fhe'?dm}?}g

element of H.

To Pove 'H')a!- K 1= a &.Lb@(ou_P
Lk ’A,Uélﬂ 4hen 8(’1') ¢ and 8t3’) e

cldim: m*feK-
BU dpfm:hﬁn
8(%«@"3 =9 (2D & 8(31) = g0 b

of homomorp higm
Byl

e ————
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\ \
e bE
|

!

Hepee oc*a"élﬂ ond s proves .‘ﬁ iz é-su%@%

or 4.

To Pewve 4bat K I8 mowmal:

ek xek , €6 then 3('3(')5:9'-

Clavn @ pxaxfTe k.
ca[jc;eq*,f"j—. 8£Jt)*5tfx’)—xgcjfl"')' |
- Q% ex g
= gupsY)
B % Tyl
g pxANgIER
k9 a novmal Subgroup of -

Theorem : & o i)
Fundamental Theovers 0 bomomosphiers of Giwups:

T % a homomovpﬁ%m of G onfo Q'_I wc?fh:

Kewnel W -ff)aol_Gifh QJ"-GII

Froo I%

lek ,f:c:,-:»c;,' be d'h&mombw‘pb’sﬁn ot IRe 3mup (6,%)
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‘o (61'/ A)
Then K= Keu(f) = %We@, /:FC"J):Q'} % a mormal dhbgeou_P

Of (G,*). Also the Quokent Bek (G’fh@) b a FeuP

,Qe,f?ne cf)-. G"/H_:"G;' s a ma/;/a?nj From 'Hm;, 8‘mu’D
(% /@) #o e guup (@) ghen by
Plexa) = (@) for Cmﬂ ace.
D ¢ ts Well deffned:

cf,t ka=kb
D axblek _
D floxb') > e

5 FlDxA461) g
D HaIxffb)" - 2
D D *[}tb)]"afjt(b) - e’*qch“)
f@)xe = a'a&ﬁb} ‘
c,ita) :}(b) |
D & (ka) = ¢ (&b)
S % well  defined.

H) d) 15 b —1 :
To pove QlK+a):= P(k+b) D hta=k+b
e tnow that  d(kxa) = ¢p(kxb)
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= o) =f(b)

2 ﬁa)*}(bﬂ)z e
D ptaxt) -

2D axblek

I‘-’) kxa = Kkxb
¢ v 1-l
i) q) O Gl |

Clatro. @ is onbo ; (o 8é61' |

""JL:LS oenho Hjaeq S 'j:('a):ﬂ
2 q>ca*a)=3cta)=6.

cppsmb

V) CP 5 Q bomommpbm

| | dlkmaxkab] = ¢lkxaxs]
- (p(h*a) * CP(K—X*‘D)

CP s a homomo'r])b?’m”-

Gl 24,

D * Fl51): FEI* F6') =@

4) % 1—|, Onto and homo'mmphvsm
¢ 11 am &S’Dmmphwm behweon éjg_&

= if Cé*b) = fLad%4 ()
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Problem:

It (z+) omd (g,+) whexe x Us the &gek of all °mhi7e_ws
and E %5 the ASek &f all ewver Fnkegexs, Show that +he wo

senfquoups (o +)and (R a7 Yaom oaphic | |
Sofn: |
tee +: (z,+) >(€,+) daf?mzof ba F 0= 2%
Cleim - £ 15 1-!
Pasume ftm%:{—cd) D M=y = A=y
2 :H'O:gtty). |
| > %=
SR SN
W) 4 s onko

To prove JaeE theve exaSst C'Eh)#‘?& ’?=§FC“)=8' .
T 2%
> KXoy,
A e £, dhe c{:'rmspond?“d P""fmaji v %ez
L % ombo
F 9% 1-1 omd onbo

§ s bcij'ed-?ve.
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iy f s homo moyphiam .
ac(rx-hﬁd’) = 2(%x+Y)

= 2‘14—9—8
=400 +3'—Q-].)

Lty f(*x)—l—fﬂj).

(x4 —>(E,4) Vs bJ Kve and P)o'momm})h»sm

Jc s bomommrpﬁmn
L (x,+) and (e,+) orc rrSOmo’rPH:c. +o each olbze .
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