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7 Step i P(1): N1 = 19] + 13 = 133
- - 133 divides 173
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i g (1ik+1+ 19 )+(5309 )

1 -1
oivides a<t —\-19 ( ‘ our asmmp*"ml
133 (1224 ) aJAo q9l?

k+d) — ]
11”‘-{ laac , Here P(ga-i)ws'hg

Here %3
MJ 1zz d ivides
1%3 Aivides

—‘ ’j

: Aivides :t:i""1 "
7 {nducHon 133

mati ca

mathe
8&‘ ar\a pos] Hve fnieger.

. é n iA
’;&m’rhamaﬁm\ induction H Ahew -Ha-;l
d"m jele qu 8 whmever Nnis an

4

1.2 G v *A

B nat.whﬁ 'Ln.[A o3
1 1s - H_‘

1 + Arun Krish 077
1 04, 2024, 14:42



TORPEEL L Y S b
—ga_4 ¢ i (k+ 1)

] rpun ‘o SsumpHer
Ui divisiple by # Low? pHien,

He e
A an even number

and I+
S (k) Ta divisible by -
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i an_ban_i +°'an_n =0

Charcteristic  equa Hon!

¥2_ brxa =o a
A
Cr =3) (r-2~0 =y
_'.Y.‘-B/g CY 7)

s . The ~sowbon {4,
aAn =°(c(3)n+n°‘a (B)r\

Ao = o, (3)°+ 0=1

[o =1

al "25
RO OO

9>..?“' + 20k :6
3D +3%2=6 {11224
32 b8

an= ba'\ri CrR] an-ﬁ + ba

ﬂn:bﬁn.'i ‘iiaﬂ-ﬁ‘\‘ban-'é ’ a,._a‘a,:w,an‘--‘ﬁ'

qvg_*f'_ |
f”'y‘slﬁi{ﬂ"'ﬂ-bé"'7
- g 0,

21 - Arun Krish 077

2024, 14:43



e (riy=o
Y= 3 , Q

7 |,913
The solution 1A J,\ ' far
| = MO (27 o (N

Ap=2

—

b _
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m 'rhew mmrm! veytex

awi _degree ” ,v,(
&Qu b '
I **
"'n-

" a"? A

by degt (V) ¥4 He

ﬁerr inital varyx
|’p )




Tn-degree oul-degee  Tolal adies

deg ™ (V1)=3 deg t(yyyeqs © o deg(v)-

dog = (1, )-1 deg ¥(13)=2 deg( 1) -3
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Since every  edge ia incident with exactly 4y,
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deg(h) = 2
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Both U and v ane adjocen?  with w in G°
Yo . Tn G, thete (¢80 A path’ Wowr

Theve ©w amd V- axg Connected In G

Heonce the pyoot,

9 Prove Hhort ngraph is o2 conneeied
12 ond Gﬂ‘vlF Pha VayHces Lot Can be Po,vf—tcani

fhto two  nonempiy dfajomt U, and Vo such Pt

Hone eRiSta  ne adgo r 01 whose one opd oy ei
in & UL tant v ard Hha ohothon epd AUS Yot o
let G be a  discomnectas graph .

Contider o vertex M In G |
Let Vi be the set of al\l verkces ngachik
from 4. ‘

m"m G ‘.6 d\l”nﬂd’d— ,V, JOQS nof Cmm).';' o
wriices o+ 6.

b """Le’r““""- e e remafning Yevices of O

‘fg’!, givyor

7+ No verlex TV, § jolned  to qx;g“ww“
R | ._
1ﬂ. N - bU :

hoo

'ﬁ‘irg a gaysh who

e a nomemy"
R ahx wmm @J9¢
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with veyHCes .

edges in bipaviite opaph E.

*n complefe bipartite 99p:
set V8V,

qulmum No .ot
Maximw™ no- of edge s
I_ (a:) can b2 part ¢ tened nte @ vertex
such that,

C el v

[vil +IV2] =18
L

1o etter [Vl —*[g"—;]or

r—

dinected graph with
”"’F"c* fo the ovd:mvg

YOI f-. d.\mvenae
g Q\z e Hw

i
o
A 1nTO

" .l
1ARLSY ¢,
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IS
Let PO The no. o4 Aifterend  walks o4
length ¥ from U po V3 equals the (i, Dt il
of A" :
sip 4+ 124
A= {' 4 14 v oand Vi one odljasy,
nxn | o otteiwise {
. o L N i ..'.,‘,;_ ;"; Ay

._"‘ e RN I ‘ v
Heve (1'43)% entyy ot A 14 He no-0f walk

of length 4 from Ve U
. The  vesult Ta troe for T

et SILAY 1

58 [LA

ﬁm

'Hm lresuH- 14 e for Nk

l‘-»':ﬁ ‘;..

. e, % \
@_‘f o the no.of walks o
SRl S R



¥ (tow0y walks of Iergﬂw Kfrom Vi tou,) \
X 055

; o YO

+ (N0-0F walks oF length Kk frorm Wi ko Vi)
")

4yom the above we got (i,v™ entny o4 AR

l the no-op walks  oF Jenghh 1y from Vi oy

This tompletes Yhe  proot -

8)04 Connge ted 3m;>b G 78 an  Eudley 3Yaph Pt all
m:_,‘\rm-fces of Or ave of @wn dearez,

"A,xfsumvs that & ia ah  Euler gmph.m” O
N’“ an Eulev cycle , ray

C." (ur Ll yVa,. .- ,V'n,b(}

i o o e e T

- = The no-of Hmes V oCcwns in
3 Ad(v)=z @
B (e Sulev  alread t
e A taris anrd enelx at u, then

| The nowot  times U ocaund
I =] x !
ki) = 2+ § {m&fal Hu  EUley Ly le ¢

Evmj wr\fex 0f (y has  even degvﬂp,

- - ; : : hM
onve ysely, agsume dhat  evevy vavfer ot @
T4 Nt "y y 4 I
s | |
- that P,

Can  Euler Jp"'P" qu,ame ol
.

of G h3  aven Aaawe
: :'i‘




r

¥ Sl ] contains  all e wdgtr of 6,4y
rtaelf & Eulerian  Ycle

‘. E(&) = E(C) condains  nsome  other  compone,,

6!

Shee All the verHces of & ane o4 over
degree and all  the verHeces ©of ¢ ane g,
even d%W

Every  Verter  OF G° qlgg contains g,

degree (atleast 2) .

S G condaim @ ciyeld TER

Sinee G» ‘%% a Connected 3Y0Ph , Then ' ( ard,
ashoul d confain a  Common vevtes  w,

Now Join ¢ and ' %703 w . /

Mow Ccoc' will be &‘,a news cycle I b
ahd E(coc’)y ECQ) which j4 a =& 4 ¢4

a  marimum c,gcle

paad 0 o an £hlav 3rth
y “%— Heﬂ(‘l H\ﬂ- Proof




) '-q/a’(f ‘) » |
. By our Choice ot O, 0 purr Ps Hamil tentan \
Also alae O is non- (Hamiltontan 22k Hamil+on

A C(fb ot G4 gt contaln He aiga u .
Thus tHere is a Hami I+on path . v v, ... v,
}n (n wI.M OY?&?") n=V, and end V=2U0n

14 [ S 2 e O ad) b 4 4 s Oemng)
o ’ ’ -
‘TV' Vo Vo \’! ‘7HI On - Upz V

Let s —{m(u Vg © E (o) § ard

T:[VT /Vt\reeca)j
g Vv = vndsyT we hawe |SOT]|<n
;:“Ao lSOT[:o SUNTST

how d (w +d() = |s]+IT]
= )soT | 4]snTl

ard ¢’
'1""

< h +o

<n

AW rd(w) n

4 T hWhlch 1 R e e YN L
; O P& Hamiltonlan .
Hence the proof .
| LS A IR
w Ay . T
. ;w ﬂt%”’m’)’g 9@& has he
Hees " ;, A c’qlw a "Call’ah b ot
yeylex Ina ;{'& ay has dagyee
o '— ek b ’w‘;—m . %
‘ tar ' ‘
$ " |
hf-a:, AN
be I'



Complete  graph-

—f!:— a graph, it thene exlst  an e be ke,
every  palr of Vertices, then Auth A graph is e,
complete  graph -

Every complefe  graph 5 o requlay graph. g,
complefe  graph oy, vertces fs a -l osgu,
graph. The complete graph  with h verkces 74

denoted by  Kn.
L2 )
Es Ko

gparile  graph:

A graph O I Adld fo be hjpartile [ i3
\erfex  Aet V(e) can be  payfitoned Toto two dffif
on-empty  Atta Viand Va v Ova 2 V(&) sueh frod
eYOJlU wge tn E(G)has one  erd vertea in v, wd
anothey €nd  yevtex Tn Va,

L/

rt

mple ) o mg',!*'_"'lﬁpor%ﬂ Az
' ‘ b.’ rhfe 8'(0’#‘\ G' 0‘". S 4 ° Yo
Pa . complefe bipartite  graph Of < Jv;,
~ o\ iz adfacent o every  vevtex I

f.i". Dyl - 1*,%‘.“‘4 % AR \_\ £y ;.“‘ 3 Md B

eompkte B avtite 8r¢:ph wifh  m |
Lo ition Ts denoted by K

Ny H




SdbgYaph ot (n Net a /Scdaﬂmph ot G
 Mjacency  paix:

Let 6:=(viEdbe a smple graph with n verdces
{ v”v.2 . .. l,‘nj‘ ErA Qdd"aCang m'}ﬁx ’./S d@mfad
by A- [ﬂ,‘ﬂ and  deffoed by
ox .A:’ B {i 1§  there eafed an. Qe bekwcen

sy g 0 and v
0 othevoiee
doie’

The adjacency matvdy ot o imple giaph s Yt

"fl(

1 matrix
| Cm (vi) be  an  undlrected graph with h

LQS W%, Und and m edges (e, €z, ... ,0md -
) the hxm malvix B: [big] wherg:
when @‘80 e; trcident on ¥

o therwfse

o
! J

B 5"&. ,g?mP\Q a\lﬂf A n whic h W) =n
- S ot “@ aye afssumad }o ke ordered

madylx P whase  elements “ave given
B i S
,‘ ". . h .’gxk' \ -

e - aactosmel@
y o ' i ‘\;‘," ;‘,‘ A A .__,“ ey A



5 q veyH ces.
prosaTVes sdfacenty gt the verh

Note !
T4 G,,and (ny AaYe
0.0t verHces

*somovphlc then G, ard (4

() The same "
() The same hoof "dgm -
(i) An gc)ua‘ ho ot VCH:CFS with 4 gi'ven O‘cﬁ oo
Results ! i |
® Two ﬂm,pbs aye (“SomoYPb’(_l (.H Moty vor
conahan labeledilnipSueRag @ woy that He  covespry,
adjacency ratrices are equoal . .
@ Two simple  graphs GO and G2 are isomry;,
g helr adjaCano matyfces A1 and Az ave wny

bfj A= P—i Ba P where Pisa permutation Matiis
@ A mafvix  whese YowS are  fhe Yows of
unit  madr iy, butb not necessavily  In their natura,
oroley T4 called Pernutation matvix.

f_‘l__"_'l? ~

A path Tma  gaph i3 a soguence Uy, Vi,
of Verfices 2ach  adjacent fo the next .

Longth of the  path:

TbQ ho~0'} QJ(?.S G-PPGaY7h3 ;f) f‘f)e ;g,?ugnce of @
path is called +he l?hdi'h ot path.
el or clvoust ’

A path which oviginafes
nede 14 called

Simple.  pait

and ends iy Hhe

san?
a cele  ev cireuit ..

A' PQ'H" ‘.A /’ﬂ’.d +o ba /3: 5 o
mple Aars '
the path are  dishinct. pietifall the e

Elemen’rrs pocth :
2 parth in which
_onlg one ik called
Connected @;
\ An d',WQAr 8‘“‘Ph ;4 MTA +D be camed,@[ I'}

g pair ©t pedes A yeachmple from ON¢
AN +h % dhere ¢ W; e teween ANy P

o
all  the \erieee are tm

an ofemenha Pﬂ#)

i




A SmPh which rs hot Connectyd I called \
Jis connected gvaph . '

e .
A rath ot a Japh G 14 aalled an Eulerian

pth . 1 4 tmtalng each wlge  of the 4 1aph
FK&CH& onco

A CYle of agaph 6 14

R cycle  Should  a@tispios e following
(f)SMﬁ'ng ohd end Po?nu‘ are  some

(iDCyele  Should comtain g the edges of gmph but
~ exactly once . |
fler  graph: .
| Ang graph Coma?o‘inﬁ an  kyleyjan civew't or
yele 16 called an sulerion graph .
)“’nraﬂ }’_ﬂ_‘_"_') -
a 3rafh G[ 1A CQHQA o HGM:/')LU/);Q/J
" df:ﬂ' focludes” each wvertex ot g, exac +ly ona
olan Cyele:
eyele o+ @ graph O T4 called 2 Hamil topian
P )

= includes each verter o4 g exactly ence,
' Aarting and  eding  verHces.

af h:‘nfng a HamiHonian Cirewt or

e ‘ a graphs O and &'
* adjacenty mad ricas
‘u‘ Wy Uz Uy Ug U
o | o o Bho
LR AP
0 “’j‘ .’ |l o } ‘

fu

(»)
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. § © J VQTHCZS \T __}u
ot Yayiices |(D No.ot- ¥ ‘ [ 4
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r Unit -4 Algebraio  Stauc tures
 Agbale  Systom

A non—emply e} G together  with  one ov move

n-ary opevafions sagy ¥ (binavy) i4 called an Blgebiaic
s‘jsiom oY F\\aobm;c Shucture  or  Algebra |

We deneto T+ by (&%)
Note
T -e¥,ux,0,n et ave Some of binavy Operatiors.

| &ﬁ;&_@s of bi___n_a_vy QperqH’ong
et  the  binavy  gpovations be % ¢ xG 36
() Closure  Propery:
axb = xeG ,Yailbeh.
() Commutati Vity:
.~ axb:=bxa ,Vabes
tin) Associa Hv'n_fa :

W (aax\o)*c ax(bxc), ¥asb .cel
o\en-\-wv Element :

v ?' - e¥xa za Mael ,< A CA"QA He
| Tdent ty element .

?7‘"-':, veY9e eloment:

. , - ‘kBZL&Q‘- e (\JGD"‘;"ﬁ) then bia called the

‘ 'm - -
-@rﬁh(atc) (LOH digtvibutive law)

a - m (_*q) (R|3h~|- o\TS‘haBuh‘{a \GW)WIbQ’O)
i g b ’L

H -r‘ n
[-t M : am\larﬂon law)
Hon law) Ya be €6

k‘i‘-zta



r-

Q' - The sek ot all  posHive vabona) num,;r
o - The 0} ot all val numbare
RF - The st of .all posiHive Yea) numbém

_the set o all  complex numbe Y8

C
N - Th =et ot all rataral  nuobeys

S oup !

T o non—empig set 8 dogether with the
b"mﬂ opomhon *R%‘h.s&'-ama the closuye asd
aSS%S.thI N onpoﬂ"ﬂ“ "ben (S, *) IS called a
MQwamwp =1

Monmclf R
it

AYely

o™

VLTI Y )

A samlgvowp (S, %) 7 X
. uu|+h an ‘ndentity -elemen:
with  vespect  to ¥ s oqlledg‘t{MonigM; A

-&t exa, ?\Q b 3 v Ry L) wd

;4— N:= {a 2,3,.... [be the.uset o ' all. natura

T ) e SRR



Gioap:

A Non- emp+d At O+ togothey whh  the BquJ
opevation ¥ Jhat | (a,*)is a calld group
i$ *  Aatisfied 7follow;‘n5 cord iHion .

(i) Clesuve: axbet va e,
() Aseciation: @eb)ec < aw (bec) Ma,b,CEG.
(H')gden‘h*ﬁ TF)QYQ QKIS"'S' an e¢lement eeln CaHeA

the :dmwa element Such that axc =

?ta !
(v) Inverse @ h e e =
- Ineve  exfsts  an element a e

aAllead  Ho frverse ot a Such tat

Al a1
a” a g~ xo=e Vaeh.

greup by Commwaﬁ'/e 9 voup
a gioup (On,¥) it axb=bxa,¥ a,beG then the
oup (6.,%) is  «lled an  akelian goup othenlse

called  hon -abelian gvoup-

e 4.)
‘-a5*0

25 P

a 9roup O {4 called,
'Mﬂjéfhj4ﬁﬂmﬂw.



’ N shw ! (z %) 16 % Goup 1whe
' dejined b& anb= adh +1, X I ‘

Given Owb —o+b+1.
('\O EYDV"‘(’/*)I‘A a 370“().

' i) Closur@
lot ab€Z
axb = o4b44C 2,
1) Assocfative:

ssocrahve
(awb) ¥ C = ax (bx 0)
N (axb)xc = (atb+)) #C

= A4b4| +C4)
al atatc 12
RHS :
L] 1S ox(bi) = aw (bic4))
= a"'b-l-(,‘_|+1
! = atbtc £

2 (e eBxc = &
(l'u)w: ‘ x (b#kc)
a¥e - a

. i Lo.’.aez
:
' Ax @ = a

ate+ -a
e =-1e€z




45| 0 1 2 x >
oclo 1 2 = 74\*— table, we have closuy,
b 2 3 4 . asseciative and
cormmu fo 4 ve propoifies
. . o
| helds — good .
2.4 o 3
.La‘enﬁlv element 14
4la 0 1 2 s vezs.
Inverse:
—

Tnverse of © ‘4 o
Gnverse o+ 41 s 4

inverse ot 2 5 3
Wik InveiSe of =z 13 2
- Jovose o4 4 4 1.

gl [z~, B . an. akelian  greup.

dhat 6= {10,010, [/ 0413 is an abeliar
undev  mu ltiplieation meduleo & -

16" {[i) 2. [3).[41) s @an abelian guoup.

‘H’-'-{:l,a s,uj

L

* > - =
’ &W*’“ the above Table.
qt crlﬁuv% mMVQ



4) Show that (@t )14 an abOhan gW
dofined by axbh = aﬁb ¥a be @t Whey,

Given  oxb = ab , ¥ a, beg!t
TQ e ) :A an  ab0lian g¥oup .
G)Cfosuve.
| Lot a,bé@*.
aieb-.-%l_; GQ+

(i) Aociotive
(axb) ¢ =a*(bxc)

LH
e (o\*b)tt.: ab
—— xC
)
s T abc
s e
ak(baec) - axbe
2
: Pl

z L:;...;--:__r- LHS_; RHs .
wﬁmmh iy fows

9 akese= qf‘ﬂ.u“\,_ ." ' w:j' I




>y XV CM \

Ak b = 7@%
?
bkra = ba _ab
2 a2
Aeb - buqg

Hent® [ at, 414 an akelian Q10up .

3 V'" whethe v Gy - j ;
Qroup ; ¥ a)atof‘? 15 a

o0 \
AWM- group  tnoloy m24y?x mu l4pliaation,
Wheae R is the 40t ot all wal numbex.
Given (- Ug o) | MMR]
Do prove !
(614 .) A an abell‘an Z)'a‘p

) )C‘O.S(Me: b R
o a q [ g - b WOhene a#0 €
LQ‘} H‘C a ) b b &R
A - b?‘o

el 4 lab 2ab
a 9
- 2 ch .
AX ( o a)< b b) <20 b 24b)
l:'»-;;:& ﬁ <

r
Vv

é&g)&C= AK(B)(C)

((::) (b)) o)
) (<

& &y







(o) (o) 6

- BXA
= RHS

. (01.')?4 an  abelian 5wuf |

(a«b)

o oy 0 (0 Ahow . that

i 1%k b-’xa‘l 'V'ﬂ/béé?:

Pood :  Griven (0,%) 5 2 JoP.
' R aet and  beG.

caleq, b 6.
axa-' =0” ta=e

bx p-' 5 b xb =€

lLCm:.b)-:(lo" x ot) =av (b (h*xa™))

s - ' hsseciative pmperfgj
E ax (((bab)xam) (o pssocianve)

ax (exa™)



(axb) = (axb)

- b #a"( bv P?Qv?DuA M

—bxa ( (“’”’-") "B'(—q)
Hence 6 14 abellan,
. Hene the proet .
_-’__‘__”-—’/-' - K
I

Sub 122f .
Lot (G w) be @ grouUp. Then (H,x) 4 Aaid e,

o subgoup OF (O ¥)ip  1HSG omd (M7,
oo goup wndy  the opemtion *.

Example:
(Q, +)is a Aubgroup ©f (R,
(a0 o swbgmep of (¢,+)

Node:
Cov any 3You.p (@,-x)

W%ﬁ{ew (0' x) ond ({"5 A ) ave called
iR PHY) (‘Ewu‘mym /}!“!6?"5“#4




(D oS
Let bEH =3p ¢y
AbeEH <pa, !
o (b)
2 H 04 closed.

(i) Assoclative -

eH
€H axbey

Let ab.c eH
(@xb) « ¢ = ax (bxc)

(iii) 3dontyy.,
3 e

B et acy
¥ B e
Saxaicy 1

E =2 e cH ‘
*’ 3

P’|‘ A,eeH

"‘: @ije 0--' eH ' ' '
=5 a-l G H.

glement of H  hag jts inverse a”'eH

»
-
I’

nfevsecon of gt - Aubgroups of a group
n ;‘ﬁ:b‘ rsubgwu,o of (o,,;s).

I -

he a O .

# <%m+ Lﬂw tdmhy element
Tk

"'v T .4 (H

!




Homomorpb ISH) . -
—_—

Let (o and (H/b) & any 8 ‘V’O‘% B
L1 s said Jo ke homomorphfsm,{ "D./JP”}}

flaxb) = £(adA +(B) for any abeg,.

Tsomorphfem ¢

A maPP?hg ‘ 'F'fmm a W((,“*) 7, 8y0“{4
(6", 8)1n sdid fo ke an  Psomorphlsm 14

fis a  homomorphism gt o
Flaxb) = fla) A4 (B) ¥ aib€s .

W f s 1o (Tnjective )

i) 4 is onto (surje cHire)

In  othevwords a  bijective homomorphism i+ wi

o ke an  Tsomorphism . .




e O 18 2 goup a e

g 1A A Joup axaT =o' xa-¢
: é':f(e)
:{(a*a‘o

:‘F(a) X F(a -') ( ‘.'( |”/S bomOmoyﬂ)me_)
t— [a)« g(a") =¢’

S @D Ta e Tvese of  fHladeo’
)] = fla)
Gyley's  theoren:

Every finjte Jroup of order n ix isomovphic 0
H:_- mutation  group of degnze n.

| ¥
L=

t We shall fivst  find q 4ot of T
P2 We prove G' s a group .

’S.P,W“ prove ¢:6-56'¢ an (somoyphism |

”21‘ (i be a finite group o ovder n .

ef a€G .

fa - 0->6 by fa (XDZaK.

cfa(x) fa(‘j)

. .;.”‘. !! 7

i “ﬂ' At

,"‘
"y




Shep 2
Topove' G ia A §rep.

lﬂ‘ ’fq,.cb GG)'
faofy 00 = fa (fL0)= fa (0

—ab¥
:gab()()
tence o o4 ={ap
Henee G' 14 Closed .
loea!' s the entity eoment.
The nwerSe  of fa In ' A ‘1,1-4""{
S 6 TA o group.

e
To prove:
B ard 6" ave  fsomowphic.
e b,
D =g i f
) ' =>£a (X) :fbh()
=>ax z=bz




Then ker(4)= {a}

o
v
k'[P

| @‘a (1 Hs (2, 4) dotfned by f00O= 13X

Then  Ker() = {o]
n : (R, —>(;2 , o) detined by J0O= EL ALTER

hen ke (H-{ —13

::\ / r

V
i
‘fl

H’iernel of a  homomorphism { froma grow

=§_)‘b (6', x)is a subgeoup of G.

000 that  ker(f)= {XCG/{—(K) Pj

z) ¢' s always e atleost ec ker(f)
A,bék@Y(H

'cu)d {(b) e’

«-1) - #(a) * f(b- ‘)

a S &W*]} (5"

i PR
"»“‘
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it g gl §

L8 (H’*) Bésp dubsYDuP o (0"“) Fov ap Ae (
the lett coses o+ H, denoted by axhiisne ol
axH - {a*"\ ‘hé“j ‘V'GGG,.

kight  Coset of

H in 6!

The vight ceseh ot H,denoted by Hxa, sy, 3

Hxaz Thya: he Ml ¥ aec,

i.
Theovem

Aha Hwo

right (ov letk) cosets of H o G are iy,
Ahﬁo'm\- or .IAQH‘HCﬂl
Prood :

let WHxa and Hxb be a night
H of O.

Let a,beG
Ke have

Cosets of a Aubg

to prove  that erhey
Hxa) 0 (k) = ¢ ©» Hxa=Hxb
(Y 4an 55 2 VTR -

ppose , ( Hgé{)h(ﬂ&b) *¢ then
eloment

therg eaishs v
v € (H¥adn(Hib)

= xcHea  and xe b
e s Vt,‘ ' ‘ & \;JJ 3
Fo %}Nﬂfﬂ*@,} — (1)
o -.1‘ 3 TS ‘ ‘r*}:_ (+>



=== = )
Let thi
OFF be a "k group of ordev n apd H be

ah@ SUngOuP of Gr. Then he ordey 0+ H A?LUQ})
the order ot G. that s o(H)/o0(0).
Proo t:

Lot (6. %) be a gvoup wheve oxder is D that ia

o) =&n.
et (H,¥)be a  Aubgroup of G whae ooy A

m  that 14 o(Hd=m.

le4 by ,h2, ... hm be the m different elements ot
H.

The vight coset Haa of H in (n (s detined by
Hxa = {blfa,hqtql.-u- ,hmmﬁ ach.

Since there A aq 1-4 cmwspondence beman
+he olemenis o+ H and Hxa  the clements ot Hea

JfsHnc k-

| @ach  right  umet of H in G has M disfinct

£, any 'Y.lgh\' cosets of H-n G Are either
identical .
B dishia
& 15 finite)

| k  digHnct cesets ot K in G

Z

ct n’ah—\ coSets o+ H v In(n .I,S

ooels  be Hxag, -

a 1o vy )
U(Hf"n)
! D(Hhak)



Since kP an  iMager o(H) o(6) )

Vence tHw proof.
Normal SQﬂL‘L"‘-PSf

let H be a sSubgroup ot G under % . Thon iy
said 4o be a normal Subgroup of G, foy evevy xeg
and  for hel, Tt xxhaxteH, xxHix ¢y
(ev> A subgrewp H of & s called a  poymyl Subgy,
of & if xxhzhax, ¥xe6.

Theotem:
The fndevseckion o+ any 2 nermal  gubgroups of ,
group Fs a  noymal subgroup.
Proog :
Given 4 and' k are bhormal 8ub5'rouPA.
S H ard < are subgroups of 6.

= HDPK axe i3 o subgraup of (.
Ugproe:

HPk T2 nomal.
“le} xey and heHOK
XeE& and heHd and hek
¥ 8 SAE AL i P0G ekt
 wxhxxler and xkhaxTek —(2)( P ad k ax
ik g; m«}q Jaem "dm*f $mbbarn. ~ hovigl subgrO“PS)




' proot -

JeLh
ot 1 be  the h°m°mwrph7.cm {1656 and et k be the
kernel of this  eromophlsm . '

claim! 6 [k =o'
e ¢:6lk >G'by ¢lkead=f@),¥act,
qb/m._o—vg' ¢ .IA W” Aew-

e have k-ka"k*\o
s ‘ -v> a-xb Gk
>flaxe™) ze' o4 {Lcan (a-+Yzel
= fta)  [pey] ™ -
=>{@ « [{e3] H(b)w’ A CHwaplet)=e)
= flay =) ‘
= o (kxa) = dlkxb)
D 1A well- defned .

p prove: ¢ 4 1-4. SRR
¢|>(k«a\ ¢ (k xb)

St =40
= fla>« f(b- 1) = § (B s (b7 )

S iy = () = floabd = O e'.
f(a )= o
axb ek

- kxb
A 4 1.



I | W

Qe QIa 1-4 ohto and  homompyphtsm. 4 X Yo
¢ p : : ;
f,somarph\&m \oe e hn Ol k and &'. . olk = ()’.

Hence the  proef .

et Theh H= fan foez [
Let aebn.! e o\ hez

be a } !
Lot G\You‘P i 0,9“\’:{;4 called the C&c\\t /S(.Lbaym
:\, ;u-baaong_m‘\gd by Qa QY)D( .lA olenoted bg <al,

lot & be o gvoup and .
a 8Qmmb¥ ot &t 1F <a>=0n. A group G ia udch'
it theve exfsts an clemem acG such that <as =
Note:
U 6 i o cylic  greup genemaled by an
olement o, then gvevy  element of G 15 ot the [
f a® fov some ne z.
Thovem,

let aeh .‘a’is ¢,

Every cycfe  goup is an abelion  group.

| Proot:
! Lot O =<a>be a cyelic  group.




Lot BEH. Then b=a" for some nez .

feb N=mq 4y  wheyre ocvim.
—an = o™+

Then b=a":= a =a"a" am)?a"

Larsemty oy

Now,amGH.

Sthce W18 A Rubgyoup, Cam)-‘zeH.

Also beH.

By(.a"€H, and ©<rem,

But M ia the leagt pesitive tntoger such that alleh,
<1 Y2h.

Hence b=a"- aqm:(am)q

B cloment ot Lis a paer of a™.

- v 0™ and behee  H. g C@C'if'-
Hence the preot.

————— e
B e

King :

alaabm‘?c System (B.+.2)is called a Yf"g 't the
avy  operations and « Zafsfios tha 'ibllow?ng
ditions (

(a+b)+c = a +(bic) ,a/b.c ek,

b an olement ocR oalled 2910 element such that
Ia~+a =a ,MaeR.

BER 4+ (-ad= (-a)+a=0, -a iS+He negqh’vc

-Vg SEREER
‘ (butive over +. thatls forahy
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7 ° ;°)r$ Calleg ,
‘ r nhi'y (Rl"'
’ " i ﬁ“@ ALt t hae & mylfpligs,
’ o hoh-zevo  elemen
it Qvevy n-
feld 1%
= s a Held if
2 (Pl+ I') A A . and
](?)u(k N4 an abelian group

R .
U‘) (ﬁ-[‘)} ,o) ;A a|S‘o an Oope lo.l\a'm“f
v E‘g(ak +. ) and (@Q. ""743,'& -Pi?l&‘

uﬁl)
6 L
o ot a [
R o) 1 n

i g - st R
‘f' ‘--|| > o .l “l‘f'- s 2

Rt e g 'i_.__?: 2 r:' T —————

st
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'0+,F
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ATTICES AND Ro L A
Hon'
Pe\a

A RoNen, Renaoa et A I & well dotfned vule

wh:Ch TQ“S k)‘ﬂ’rhev 8avgn o Qlem@n+s X a.nd H o,;
p ave wloted ov not.

P x s Yo lated 4o , we wylte )U?U- ofhovaSe !#8
Node

I A Tsa  afinile 4Lt with n elments +hen Ax f
hat n? elements.
BRER has 2" \ylation

i vedlerive

l#d X be a 4t.P bea velakop detined on X Then

R is said to be voflexive - 14 Aatiefies o 40Howr3
nditon . | '
B XEy v xecyx

fiA nodlexive - fx/(,,x)c_z}v)gee
. 'Stj".M‘riC :
X be any g0t R be a yglaten dekined on x
. sald fo be Symmetyic , ig 1+ Aahefpg the
ng  condition.
* Hﬁx , ¥ xye X,

metrie = Jlya) [(uyper =5y 0eR J vayex.

on an  helemont a0t

lq}-{an detined eonx,
| vc,H- J& :g_'ﬂvﬂﬂ

] lwm

G,;w, ey




p_is MHS&WQ*Y'C
P be a velgtion clefined o,

’L_ew‘ . be &Ny sot -
Then R 1 sa)0 o be anhsamme&ﬂc T l+ Sa+7,spwQ
Hhe kl\ow‘il\j condi4fon .

V X :3 EX.

)(?3 anA URI => )(:g,

Equ valence vola Hon:

Let X be any
1 B 4ahsHes roffexive. sgmmemc
the Relabon K is  sald fo be an Qa)usalenQ
vela¥on .

Parial ordev velation .

let » be any @R be o yeloHon detined o
Then R is  Aaid 4o ke a partial ooy veation 7t
satisfos  veHexive , antisymmedric and transitive velofi

Patially oidoved st ov Poset

A zet +gae+h¢¥. with a partal exder rtlation
dehnnd [ called pavﬁa”y ovdaved set or
Poset . =

“’WM% Lower buurd

. 38T
3 A‘,ﬁ' uba i A b any  hon-ompty
+ P A‘b PWWHF a&ﬁ“m an oppwbow‘dc

’h#ow B

set - R be a velaton detined on
and hansiHve 4,

X
s#

i




&%ﬁ?sf Lowev  bound (GrLE: 3
1ot (P,&dbe a Poset and AEP. An elereny- b€P ik
wid to ke Jweadest lewey bound (LR ov TNfimum(in )
S -

b s a lewer bourd of A .

) b2d, Wherd d i nany othoy  loweY. bound 04 4.

o' LA/HiC_Q : . ' ; et o
s \
A lattee is a partially  ordewd 4t (Pos‘él:)(L' <),
jn Which for every pair of elements ab €l Eoth
greatest loweY bound (GLR) and least  uppey bound (L UE)

exists -
- efe !
b &LB{Q,H —akb (oY) AAb (evyab

@{0 rbs a@b(oY)a Vb (oY) a+b
ﬁdav The Aot D= §4,2,5,16,25,505 and He
ton  dividoc (/)be a parHal erderig velaton on Dr,

mw the Hasse o(hamm ot Do with yelaHon
des (1) Detoymine all  uppey bounds of B and 10

Dotay ming all lower bourds b+% and 10 (W) Dedermine
ot n and d0 (VDatevmine LR of P and 1o,
Db‘D f1,2.5, 10,25,850]

[<ambs[alb)

) ¢5,25, ShiBY, <10,10%. <2h 2R3, <Bo 50>
u5>,<i 10> , <4 ,2r% <1,m0%.<2. 10>, (2,58,

' L

$ B, B0y, <1o, 50>, (25,5‘0>J



(1) UB {R 10} = {10,507 | ' R
(LB {5 ,40}= {A/1]

\W) LoB {r,10)= 40

(V) LB [k 10} = 5

3 Lol Droo = 32k 510, 20,27,m0, 1003 be the divisos
100. braw the Hase diogram of (Daoo + /) whoyo .
e velaHon " divislon”. Pind ()glb {10,20F (i) lubiss
(n) glb [5,102026% (W) dub {5 10,005 ) J

Given Digy: [4.2. 4,5, 1020,2,30,200]

R = {¢a,bslalb)

R = {u 15, 42,25, Ll4Y,<55>, <10,10>
24 0%, <1 ;&Y. L1ah. <1 105,

f

420 /20}, <2 hia

<Bo,s0>. <100,100%> ,

<¢1,20% £1.2h5> _ <1,mo>. <1,300% ,<2 4% <2,105.%.

wrht €2, 50 % L2400 L1pP0x N ,100%. <5 ,10% . <B (205 <517

@l 403*59*@@@@6’ , 416,205, <10,50>,.<16,100%, 420,1c7,
= W' i “bm‘"‘(m’ ?géﬁ steaH st PR
g ,‘%Carﬂi safmis tad Uiy) v

il ""‘Wt Ito Bl pate” (17




'9 Show that (N, 2) T4 o Pav-Hq“\L’ ovdeyed “et wheve N "
Kol t oot all pedtive infoqers and 2 i deftned by
m<h itf N-MTfe o nen sneaa-l-?ve Tn'}agev.

bGiven N s the ot 0f all positive intager:
The giver velahon §s maep i n-m YA a non -ne\)cd-ive
Now, ¥ % € N infeger .
X=X =>X-X=p 4 a non _negqh’w )nfqaev.
X Ry, ¥xeyp.

R s rvetlexive.

considey, X Ry and YyRx.
X£yY =>y-%x i4 a non_naahe intagey — 13,
LR N X -y 4 a Non- negorhve int&ggey .
B —(Y-x) 14 a hon.—negative integey—(2)
dem (D ana (3),we  get x=y.
& cp1s  Pohsymmetric.
;'ﬂ-"q'l-)ssume wfy and gF=z.

\¢ a pon- heptive lniegov.
i’n’reger.

X 2y =>yYy-X

Yz => =29y 14 & non —negative

=Sy 1)+ (z-y) is a i’
B Sie it 4 nar)—n%o'Hve

Hwe Tntegev.
integeyr .

=% X =2Z . ‘
)‘l'fv and 3?7_' Ly X 25
' R s a parflal ‘ordev

y_‘dg ., hansitive: Hence
ahon . ' ‘."' .4 I R '
‘ vz T4 A povtially erdered et .
(N, b i y

3 yelaHon on o sed A . Than dodine
/ gbm&é‘iég;‘%ve Hhat if (AIRY 1A

R be a

i‘iji; A*A :
Tk .0 {9 A L e .
(pRY iaalsoa Foset.
g Rl WAL N '

N =

f

ovdey Yelaton on A .
L Ao

erdoy  Velation . 8
\.‘JL‘I"{ 7 N S .*_A,m




Since (arddeR. - | b Y
Sr? - {(a )} s a rolexive .
Given R ia An%‘xgrnmeh\c.
ab)eR and (b.@)ER =Ha=b — (1)
Qoce lab)eR =Mb,adC pre
(b,a) R = (arb)cR™
abdeR ™ and (b,a)eR™ svazb (vby wslhhg )
- R 1 Antisymmetric .
Given R i4 hamifve.

(abYER and (b,0VeR =3 (@.0) eRr —(2)
Stnce LabdeR = (b,ayep-?

ard (b,)eR =5 (cib)eR™

-4 wsing @ )

- T4 dvamsiHie .
Sine Rl ypplexive, A"‘HSUMWZM'C ard tamidie,
el is  parHal  orde velakion |
AP T

5) 12 S8nis  the set  0f ol  divisora of the [;éai°h°»'«
[814 Oy A lattice ,

Sa4° {1,2,3, L4,b,8,12,24]

n B2 {(mb)/;,“,j“ ol gy
‘ 1 2.34d, e) b U
R- {41,0, 42,250 48,3> . <H 4> <b S, <B,8>, <1E
‘QAIQA>’<1'9»‘ ‘1">v <1¢4§o‘1">1 (4/%>/
41,42>,44,94>,<:,4>’<a'5>,<2,9>,<2,1a>/

<2.28% 8%, (3,105 G 4%, &4, 1>, <i P
<4,247, £6,42%, ¢b,24>, «g,24>. £42,24> 3

=3 2 —" i ).
a4 ml . A ‘ \



» di '
|  Nasse Jagqram !
Jasse  clogan’
g 49

g
B

. 1

| 12.3] = l6, 12,24
3> {2,6)= 6

B = {L,19]- {,9_ 215
{4,123 12

B and LUB.

Le 7 {2,3] = {4}
e f I537 S
Le Ja,12) = {y,2.4]

o el

A

LR da)=4

'\afl\tj . 2Yery palr o4 elements o Soyq have the

Hence (824 /D) 14 a lathce.

ye . prXy
= ir2 3‘1

Q‘L\t | 4 i

1y

12

12)/

whether (@A) ¢ ) where A= {1},4,3},}4« e

s \ -
$ 18
3 l

w {d 18028, 15, fo,15 11,53, o, 1. 33}



! Log[gs3, 4] = 4] GLe=[113.4])- ¢ .
1 LuB [ {13, f23J :{3.2} GLe=[f13.025) = ¢

| LB [{13, {33] - {1.3] GLe: [§13,{33] -0

’ Log [513,{1,23]:{1,25 GLR [§43, {123)-{4]

| Lo [ 43, 14,83) = §1.3] GLEff1, {1,3))= {13

L[ {1}, {2,3)): {1.2.3]  ate[{1],{2,83]= ¢

LOB[ {43, {4:2,283] = {1,2,3]  Gu8 [{4.{1,2.3)] (1]

’ Stmilarly , we can. EMIU itty both GLr and Log
exist {ov @ach paic of  ((A).

(€ (A). ) Is a Latice

‘,_. L*\J )

Noja » i
~ For any‘ fwo JHMU-A Aand B of e(h)
ud pEY n \ bR " A &Y

S \lgf Ml l‘ AUB
',..,m
M” % demehr}eo( by e

o given T «éfam ave lLatHee
L ¥ iphl DLE (o




T

LuB{c,ef= cve deesnot exist

Lath e

/. The Poset  given In Figh 14 not a

ke | property.

To a FPoset for any 2 elements a,b either a<h
ov bza is called comparable prepeity. othevwise it
is called ?ncompavable PYOPOHH )

(’._|_9_“_Y\.:
i f) pav{-iall\.j ovdeved set (Poset) (e,2) is Aald o
be ﬁv’h“ﬁ oideved set  or lihear ly ovedered £ot o

Chatn iy any elemonts ave compavable, that 14 glven

i

Y 2 elements xand y ot a poset efther X 2y o
=X -
Pwhes ot LaH-ice'.

Lot (L,A,v) be a given Lattice . Then A abd V.. satifies
&Ilpwfrg conditios, Ya,b,cel .

r‘mpoden’r 1ot - qAa ~—a, Ava-a

ommutatie Law . aAb=bAa Avb= Lva

o, Law ' (a ABYAC = aA(bAc), (avb) Ve=av (bve)

 ¢4_.1,9 "aA(avb) =a av(anb)-a

V)!A damah‘-}o be Aisinbutive lakice
;‘ » i «P@JW"@ condtHons, ¥a b, ¢ EL.



Theovem :

Ahg chain in @ dl‘S‘}w.buHVe lattice .
Proot

Let (L/AVIbe a given chain  and ¥qpey

Sthe any o elements of a Chain  ave comparatje .
have eithey a¢h or bza . -

Case (3! acp Casell)! bea
Then GLB {a/b] =a Then GLR{a/b}=b

LUS{QIbJ :b LUB.{G lb} " 6

In  both cages, any 2 clements of a Chain has |-
OB and LOR . 3
2-Any chaih is a labie/
Next, we prove (L ,A,V) sakisfies dis4 eutive Proport
Lﬂ“ ngrc &L.
e oy dulo ot s pugar
ha ve Hhe —follow?ng' b XY ol Sl

25 ‘W‘é%t "WQW) a ﬁC g@d é@&ﬁﬁ) gg_z‘h_gc
i) becsyg casetv) © och Caso(Vl) € =2

R

Casel): achegis, . pe crn . ool Hodbeguski O
Yove A49. JAave) WL Siitnbimme
f~ e ww




g—g:\). REL£ceh

R PRY: av(bAC)=(AVE) A (atc)

w av(bAC) =ave =¢
RAs (avb)Alave)= bAcC-¢
T LHS =RHs.
To Pro¥e : 2 A (bve)=(anb) v(a Ac)
4 Lis: aA(bve) = arb-a
- gbst (aAb)v(aic)- ava=a
> 2L HS = PHs.
- Aimijarly, we can easily prove the AlstvibuHve
propey s  for e yemaining 4 cases. ~
! ey (L,;\,V)i./s a Aistyibukve laftice.- :
'ﬂﬂgnu ana chain ix o Astribuhve Lattice. Henca the
Proo+ .

e

.
heoyem !
latice In which A and V denote

w (L,A,v) be
+ and Join respechelg. Fov any

peration  of me
L, aéb(:>avb:b4=>“Ab:a-

F

Hb}:‘mﬁo’n ot avbwe mve

SR A )]



(T\.\\ = (,D
Lot afb=a . Then oLB {abd =a =>a<bh.

yence the  pwot.

Theovem !
State and pow  duhibuhve
%hmn(»:

the fellowing inequality  helds -
¢y av (bA = (avb) A (avc)

tnequaliHes of lat.

eimh Lathice. For any ab,e ¢

o) aa(bve) 2 (aAb)v(aAl)

Poog: ’
(yclalm + av(bnc) £ (avb) A(ave)
Sthee  bnc= glb et
pAC 2 b — (1) avb = lub{ ark]
‘ ’ e s oVb —(3)
bAC £¢C i (2 b <« avb _(4}“\“ 

stnnkl ‘me'aﬁ&(@ bAc Abz_avb £ L,u: ‘aVb—t




m (2) and(1) ,aAC £C 2 bVe 2y aAl ¢ ye — (8
prom (6 and (8), ahc zan (bve) — (B)
from (A ard (B) ,aAb < a a(bve) ,a Ac £ aA(bVe)
(e Ab)V (anc) - lub { (anb), (ane)} = (anbyv(ancd < an(ov)
. aA(bve) > (aAb)v (aAc)

Hence the proet.

|)check the lathce glven by the d\a.q‘mms ore
o\\‘&ﬂY\WHV 4 Or not.

Q2

| )70 check " the -igiven lattce n (&) iA  dishributive,
have fo check  the fellewing diskniuHve
oper iy .

‘ av (LACS - (QVb)I\(aVC)

><‘|'def, (_q, ) A2, 43)

v(bA¢) = Q(V(ﬂz Aag):4|V0 =0y

T%A‘(avc) -(a,vaz)Alavazd -1 Aa‘g‘f?? 4

2. LHs # KHs
e e (a) is not digdvibutie

 oof]
e —
M |

o



Mbdﬂlﬂl LQ‘H'!\CQ ) '

A Lattce (L,AY) ia  xald to be Medular 1444
it satiafies  Hhe folbwfna cond IHom 1f ac
then avibac) - @WbINN-a,b,c el
Eromples:

@ (e(m,v,n) s an example of both Madylay
LatHce  and dishibufve LatHce |

@ Ms  or ﬁamond Lattice {4 an " Cxampl of
Medalay lattice ot non—didfributie Lathe

)
0'* oY Penbaon Latttce 14 an exampleot both
i MM’\ ~and  non- d@*ﬁmw\? Latyice

iininh, | prlomper
mﬁ Loy At T




o Every  dishvibulive  Latice 4 medu)ay.

put  Conwerse 4 net e

4t 1A Every moddlay  Lattce peod not be distyiputive

o example Ms (Diamond) Lathice s medulav but i+ ia
ot  Aishvibutive .

Theovem:

—

’  i In any distributive  Jgttice (L. A,V) PYove Hat
(avb) albve) A (cva) = (anb)dV (bACV (CAa),

: LHS = (avb) A (bVve) A(cva)

=@V (cvB)A(gva) (" by commutabve |aw)

= (avh) A (¢ V(bha)y ("'by ditribufve law)

= ((avb) Ac )V (Caveya(bra)) (' by ATstributive law)

= (tavbdAe)v ((avbdn(aab)) (- by Commutative law) |

= (cl\(a vb)) V((aAb) A (avb ) e by commutative Jaw) |

= (ena)v (ca)V( (a Aby Aa) v (ta ABYAB) ( by disiribfiie ‘
law)

= (cAa) V(CAD) v(a/gb) v (aAb) (- by Ydempotent la) ‘
L (CAQ)V(CAb)VLQ Ab) ( ‘bd QO(emPOh?ﬂ' hbl)j |
= (aAb) v (bAc)V(cha) (= by coomutative law)

2

Hince the Poef.

low of lattice .

Cyilp :“

i k Mal\} ﬁ- ',A':Hﬁ' s A
i ‘M'\' Ry i o



To proe the above it 15 enough fo prove  that
i

(1) @/\b)A(a'Vb’):o

(ii)(anb)y(a'vb'): i.

| i)
(Hiws = (anpX{a'vb _ ) "
((anbdAar) v (Canb) Ab). (" BY Ar svibuf; .

1)

= (anatap) V(aAbAB')
= (oAb v(ano) (- analzo and bhb'ze)
= pvo
=0 by Sagmpo tant)
= RS
~. (aABI A(a’vb') =p
(i) LYs = (anb) v (a'vb")

= (avla'vb DA by (avb 1) (" by distyiburi-
(ava’vb) 4 (arvbvbr)
@ viAlarv) (-

e S ks N;a"*. Rl A4
B e e by e LY {aa
b ) ~ =1 Lrrby Sdempetons)

&
=

i

1

Las, TGV MR

]

“Qva'-4)




= (oAb") v (a!A0)
ST ovo
=o ( ''by Gdempotent)
=RHe
- lavb) A(a'ab') =0
ODLHS = ¢a vbd v(a'Ab’)
= (Cavbdva') A ((avbyvb') (. by distributive)

(ava'vb)A(avbvb')
(4Vb) A (avi)
= 4 Ad
=1 ('by Tdempetent)
=RBS
= (avbdv(aAb) =4

v

« 8-

1)

bR

om (Dand O11) | wo gt
Caub®d= a'Ab

Henwe the proof.

L - N

ao( La+hce

i(L,/\,v) be a 8”’0!) Lottice . 1§ i+ ha& both ‘o’
w and U1’ glemant then it is 2ald to be

?

.Ja'H-fca T+ [adonoted Py (Lehoveo,1)
4 S

l \ \"?
!h’rmanb ir Q. t4/ elemont 14 A, ¥

% 3 }%i D
I" ‘ L) ‘ E ' '
. 18 'b : ia MW“]



£9:

0

Complemét o4 a =a'is bandc.

Comploment of b =b! A aand o

Compement of C =¢' 15 a and b.
Complemented  1atitee :

A bounded Latice (L, Av,0,4) 14 said fo b
complementad  LatHce (f every ¢lement-o4 L 1o
atlast eope  Compbment .

(omplefe  Latdce.

IR, A,v) '4 Aald fo be (ompkte
JaHice I enny non—ernp/y Aubgets of L ha
both gl and  tub. |

@'

We-d Complete Lathi-




V
NDU) X =% VD

= xv(aay) C by ()

= (xva) A (xvy) (oby  dlhibufie)
= (avi)Alxvy) C by  commutative)
4 A (evy) (eby (1)

5 .= Kv\«j —(2)

'

Now , y =yvo
= Yvand ( by (n)
2 (gvad Alyvi) ("oby distyibutve)
=(@vy)a (Yyvi) (. 'by commutative)
=4 A (yvi0)
4 = yvr — (1)
‘me (3)and (&), X =xVy=yvk =Y.
" o

H 53 Honce  complement

TA unique « Hance e proof,

.
by

F'd complomented  distribubve LatHce Show at

b

followly ~ Ave  cqullalent: acles anbico o
b’:d <=y b' =za' (o) Pove Hal e above ae
S (i)
< b ,

B, and avb=b —(d"

AAb) A (- by T ; ‘

¢ :; i X Rk 5T
e '
K [ i

L




(1) = (11 '

Let aAb'=o
Take complemen  on bo#) 8ldes we hoe
(aAb’) 'z 0’ |
a'vb =1
. 0Ab'-0 =sa'vb =%

my s
L%#*W“W‘“’ih
atvb) Ab! = fda’\b‘
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