CLASS: Msc MATHEMATICS Ii SEM

SUBJECT CODE: H-2051

SUBJECT NAME: ADVANCED

DISCRETE MATHEMATICS

TAUGHT BY:DR SATISH KUMAR
ASSOCIATE PROFESSOR
DEPARTMENT OF MATHEMATICS
DN PG COLLEGE MEERUT

Scanned with CamScanner



Ch-es - Aol Dv Sahish 14r Gupha

Lathas H-2os) |
Ln)r- LL) 5) ha o t:)bﬁc:.lr."—rt\c.v\Q_? 5) f:g C_q],lc_cl °1_

lithee «] ¥ o beL

() -Sub(a,m €L
o\m\@ 1h*FLh,b) e L.

q&b'
Note (& VDb = sup(a,b) &% (@+tb) = Sup O:i_

alb
@anr= nf (8 e acn = f ot
: ‘ _ aUb
Sther nolahens Sup a &b -
In agk= 9

o
@ W %=L T am,a®,C SRE)
ecwys 3R, W,
, =

ln'bﬁf-"‘g‘"’ -

) ng\,_iﬁ-,iz,')lt’xf;};'} ey e

vk (A, D (s ot o [lalhice .
n h
ar Au},gqmq‘: _’Qc_méfﬁ'zao‘!{
' bt~ 12 4-H

= |7~
~Supa g 6 = |12 bl 13- ‘1-")
= (A1) 13 et e Aathice

Scanned by CamScanner

Scanned with CamScanner



D Shon L ADM o sahih ke Gule
lathu.-rhm_.! H-:M‘!

@ LJ‘{L:-.ZIJP‘)S;"') 6‘) [zg),} LL“LIDO”M/%‘ .
- (A n..l&t: A.Qr{ng an VYV oy &

—-'5‘!10 afh e~ _
a—e\ h~.6 agh L.
. —Sup 2l = /tc'mo'f L&l

=J)r— &)__

L"*(, Y2 = 3 & Ry

i

ale q:jJ b=

Ll.l- Q= 2‘) b .3
[ (s 2_2_?5'“‘}‘—"{&{- 223 =
s

i

D_Z’_S ._C ?_GG-/\
e | [

Wao. observe Halle oM pary of elemonks of 7,
We e "m}? v-[?_(q e L and g °‘ﬁ(q Uél,

= (D Ly, =) bes peser
H U e alse lablhice an W a,b en
. ) o ami b = & -«-[) av, b Ytg&‘o(q,)=mqw[q,f]
=b 4 b3
_-h\f) QA Ep = 46 a < b ‘l‘-lin‘(n,rg =mm("jb)]
- o= b Y be
Some._ 'J'm}u L\m& tr:f_ L&thu_a ‘
11 (L,s £) h:_u\ Al Fhon 1w ‘f°“““*g '&,wﬂoﬂ‘
CX.D aAQ = O C) avaz=c Cidempsbenk lqw)
@ @ D aAb= bf\o\ & quv=bvvo ([ Commudehr, hm)
' aA b C_“"‘A&’/\QJ @L"L)UCT—QVQQ
Q )4 - C) aviana b)hQsauaHp)-q)

Mw'p'htm Jawy

Antay=al

Scanned by CamScanner

Scanned with CamScanner




T _ﬁ_xg_rr\__ p,,,_%;hk« Gu),h |
Latlicetheswy H-20% |

" T
e, A, Lo (L, 2) \u_o\mw ™ wﬂwon
V. oanel A demoles TRt c:}:emhw 'hanui‘j 161 |
aneh meek O\Sﬂf‘%:Ld-W\\ “Thew For omy q}b6z——

prov.
@) a=b > anb=a
@ a4 < b = ‘q v b ='b
Pq’oo-f’ Lol &J =9 b &m“‘ o
Join  amol mebP mﬁ“‘””'ﬂc}—- |
@) 3# bart Sulpese aA®> o

-+ }:/Lovpc,,q-—'b

W,’g % ancl A 45

S"‘ ls %—l'v’u.v\
oANh = &
We ¥®npw
01/\5511“-& o &%
- oAb £ b
LT ey

A< b — (2
ﬁ|£uw‘e Ternsm
o ISR N — (T
) anA(D => 1"‘ = Am&}m’taj

o -—!-é-»e 1"‘5'{- A and b

s oo = W9 —

b~ oAb = oo ""’@

Scanned by CamScanner

Scanned with CamScanner



o (e A A DM
L-d“u_, “'\Eﬂ;lj H-:MS‘(
1Ay ond (2
| 0141: a

y D7 -SCI{’I'SI'J k'f Gﬂ.b"ﬂ

L_.J "QJ"Q ‘1) bnmL—/{d‘A(_ﬂ_

’ 1{ I’mrl Su]f}acn B il = |o

IO pAove. o < 1
We ¥nowd

avh = Aup o ond b
=, AVb "2 a | " avbk 2a
ave 2. b

l:_QV‘LE:},
" = g b T‘ -
5“’3‘{,"”” Sppest asb
_——'—'——-—-‘-’- i
~To %"i-ﬂv-"- C»\Vb‘: b.
Y yan

U- W b, & o @

Mso w.o_\«.muij/b ____@

O 2@ =
b /Q,Uib‘f—o\a“‘db

.zr) b 72, avb - "—"®
buk- | L
®

= b > a

avb 7 b
lree b < avb

()'Yom C) &@)/ W-v_~3\au_9

avib=5>b

Scanned by CamScanner

Scanned with CamScanner




¢ H~03 nom Gt i, - ‘
@ Latlice ~thewry R-208] Dy Saliély foy “ufl

. ' <} b e
Rﬂ‘ﬂa_mhb\f '@'bﬂ 0 <hb I-kowa PN

—— o vh =

2 @j VoAb SEA oA a1th < |,

@‘ AV Z oo anod al b 2 h

Y = Q—, _";) b o\wQﬁi;U.uﬂ. Led~ @, b, ce )

2
S
n

b anol o2 2 => g 2 bve
) o <b anol = e = A = bAC

P-roa:f. Ld,.%_g:__) b o Latlhee . b C\,'?'_.c &)

@ W askr — (7
a & c —
\/1:/_0_ k‘ﬁqu Hhak : ‘
) bve 2. b T (3/
o~—o\ b7,a\- y, W@ "__GD
s bVC D, b 2 a [6'“”” (&9 amol (15 7]

nn bVC 72, A

= o < bVCL 7 kvu'u..n_..aﬂ

U1 L - @3

arol O < cC_ - _—_-@
s i __Q.b Oﬁ_ thbLL
= a=s g-bel bantC
—> a < Q’ 1 C‘_) 0 b)n“lu-ﬂ..‘

i :
Scanned by CamScanner

Scanned with CamScanner



| . CH-03 ADM (AN :
' LcT,tUu_'TBem;, H-2eS | 2k kSLKYG‘"H‘"‘- :

Twam.oﬁ, Lel Q)E) h_;_qud:uC.e_, Lo} a,bce)
T prsve |

G) asbarst c=2d

B asy ard ced =2 2AC" = bAad

=> aVe = brol

P-raw{.@ LA (L, S0 hJ_'c\,;EHA'c_ﬁ._..LtJ-—O\JbQQC:-L.‘
U s given . - .
ol —

Toprve. agve < bvel

n S

<
<

ke ' .
aneh bvel 7 ol ""_@ '
Q) omet () = = bvel 7o (S

bvdy, b 7 &

=) W@‘-‘ﬂ | o vval % ¢ &

pvd 7ol 7 &

s) omh (2 _
C Cvd I U b e._‘_ en anol
=> b'V'O’\ 7/ 1Ub 6'4' a andl

~ bvol 5 ave

oD Qwé__) e Qvdy B ” @-’
(b) Leb (L, &) b.z_o\ﬂdﬂiu_.h)-'— a,b,ec)
U ‘%—wu; ey P . - Qg/
- G . P
To Pt oAl 2 bAad
W knsw thak
arc =ca — (e

. 0N S )
@).".@Dw AAC =S L =394c 21 ‘—‘®
| Q) 2_@ anc e 2ol maae <l —r %)

Scanned by CamScanner

Scanned with CamScanner



AN o

: 3

| | en~03 AOM 1), Salish kar Gupha.
@ Latlice TTheovy H-205 |
(1'1) nmcx\ QS) ;‘ l OL
GRIIE Qb oef kare
Ic'.'. a._Qbo-_f_ bﬁrd D‘L

s AY =

=> aAC = bt ol ) /JTITVA-Q-(.

TTheotm. oy, Lek(L,2) ke o dathi

L~ a, b ¢ el Then pmove Thak

@ aAnlbve) -Z,QAI_:) v ('cmcj |

@) qVv (b = kay'/\ (QVlC_J

Proof. Lok (L) he o Litlice , Lok a,b,¢ ef

“To paove
() anacbvve) =, (aAh v aAe)y |
We knew .'Hul— | -
oAb = a — (D
e AL = bad b=bve t”ww’{]
> aAb = bV C — ©)
) amd @:-D

oAy o L% 'Jr 0\“"‘-‘-"0’39
= oah & 9.8 b & o el (VY

aAL & AACLHLVC) —_— CE)

ﬂaiu;n '
7 aAl = a —_ C@
AAC S C wnh C 2 by
= aqACL < bve -—"———-(S/

WS =
)

aAl £ oA CbVC)
53

Scanned by CamScanner
Scanned with CamScanner



(o8 CHoZ BV _ by Sl b Gulple
LqH‘rC:Q"l’hecrrj H~205|

&) amd (o) =
aAChvey it Uk of (aab) cmal(a/nc)
s ancbve) 7, Rubep@Ay) oA (a1 Y
oy a A Cbve) 7, (2ADYV (anc)

Uy T prove , . -
av Cbac) =@V A (ave)
We Rnow fhab -
avb 7, ¢a ch
aVb 2, b amo b?’,{Q’AC)
o aVvbd 7/@’\9 Qz—)

> o Vb IS Ubei oxww\(b/!
= avb 7, -Qubo'%.o\ 8—@4

| = aavb >, QVQA_C) - F&)

oave S, a

ave ¢ 7/Q/“_’-).
Sy ave 3 Ubﬂ =\ M(?A‘c/
D Qv -':_I7/ ,G\Ubéj,_ °\_?_<b/|9

=D av >/ Aavebat) _\@

@ e @ =
aVvebaey = X bof (@b e (dve
=) avcepnc) L ‘}.J&bwi__gy)mm/\(qu

s> avibae) = Qv A(ave,
) 'm‘vr-o}
P____?__

Scanned by CamScanner

Scanned with CamScanner



oo RO py Gl ko Gupla
SoN LEIH.AL[TFQJJY_"] H-205]

Mo dudan mutumu"}_ deQ d-) be o J/b(g

L a,h, el
4 o= av(bAc) =(aviphrc .
Thig mne,muz}, !:6 Gl |0l ”\°d‘{i"’L L™ qiﬁiim
lhmrm.Ui}_. 7
__(guuhm/_]_.. S Ih o -Qq',UAQQ
4 ablorphim Jaw) holds —then (ol ermbobont
bW  wl eysk
el oo Lablien -
aA(avb)= a — O
b anb e b 1h®

'o"\A[oLvs_qn'b?S] =a.
‘.J>01A iavLA'b)—J =q
= O A A -~ [“Q‘U(C(Ab?"‘q.j
ﬁgmﬁ' .'.a\‘l/-Cm‘Ab):;o\' i @D
o Sy (avh) 10 B
aviaatvn) = . |
=q '
> avia] o - [12aalev® dl |
>y avoa s o
W st Weriehant a follvo - obamphes 2
: \"' 'ﬁ\aig,

Scanned by CamScanner

Scanned with CamScanner



" L;::&b:gﬁeo'ry tﬁﬁﬁ! D/L qu‘;l’ ‘b‘lm‘”— C;q‘qu'

“Thesvem, o¢, Lek b £ ID.-LO’\IWALQ qucch
" ~hen biote hek .
@ v (cad) =@ron (W‘i')

Lb)&qb) v (bAY VL/\@) < @V!'D/\ Cb”C)/\ CCVq]

Provp, Lub-(L, ) boo M?hca Lek ayb, ¢ 0l62

Q’Ul‘,’:ﬂ— “To baove.
LA?_;)V(CAOL){, @V /\cbvd)

We knew el
: oAb =
cnd =c
i 3 vy &)
=H oA v (eAd) = (avy [ e =o
L  =>ave E—-b"efj
‘53"'“) anb =b . | 2.
e Aol = ol ;

= @Ak V(e o (v —®

CD 2_@59 “ &9 N*LOKO’V@
CRAIRAATGLY = %ii: @vy anor (bY0)

o (@apy Cend) = -
\_mevcu\d) = @OA cevay .
P’(ob-f ) };wrlr Lejrb&) b a MCL.LLL—Q,})COIGL

A vac,)/\(c.l/qj
T P"—"'W‘L/\DVCMC)VCC/M) = Q'?)

w “Haok
« Hned anb S avlk ( =

ob b < bVC
=" aAb = bVcC *“"‘@

alto  anb 2a 2(cva)

Scanned by CamScanner

Scanned with CamScanner



| . CHeo® T APM by Salish Fonar Gl
(D) Lalliee Theory  H-205)

L?,) 2 (i}) azn_D‘® .:ﬁ . .o
o Lb e (avh VY =y

b
=0 9.0 b of @vh), &V anet (eva)

) LqAb)
(e AD) = @V ALYO ACCYY | G
%111'\11&1’1“1 s @‘v_lp/\cb- ve) /\C CV@/, - @
PN"Y = '/\Qw_t) . *".‘_“

A LYY
o= (oY) e @V &

& 2 ® =

— s U b "iﬁ (aAb, @19 o
cvy 1o . aroh (€A Q
@V@)A@VW‘FV;-?,@W% @4, st (G
- evay B .
Ve S (rA) V(Y

-

- Qv*p/\‘Q’

o larA VY ALYV

“Theavem 67, Prove W AJLJ\ 0”? i

D= rpomy HEYEL
o YR oY) =2

o) andd (D = | —
S vty e

Scanned by CamScanner

Scanned with CamScanner




oy ";:F;'—O.Z . _Pfom Dy Sahsh k-G
l @ 'La‘H':i‘.'a‘“l'kecrgl H-a0S| ahish. b “H‘e‘

“To Shew
D @vg) gL of andy In(4RD

| Le)\r— 2. h.Lf-‘.ErL'-, ,Q |9‘9:f3 ng.mdb’”(*’—*)?aj
=D 3—EK . . _ (.5). | |
anoA 3R Y- — &

S) = AR DHERY — ()

&) = TRY B GR- NG
@) woh (&) = .

‘73,--26 U]?'B—f_ 9'\2‘.}? WKL-R)*.

‘_ V h ?L'V - A”P 07’"71“27
) L DR Y« k] ,tulaaf;:'tzﬂ
> 9| C'&V‘&j
B o)

o (VY = Ing C’blﬂ)'*"(“’ U

Simulart .
'M/l; _ Sup -,U'.\"l’)' m QJK) .
"}.. LR .!'SI QM.C'La 5 -
NOURE
et

N ot

E

b i

Scanned by CamScanner

Scanned with CamScanner




i'H_n:_.%%\.- (13) h-2051, N Sahh Kymese_ |
Laddiee as aﬁawy,sﬁm-a (Se_cmd Cﬂr?*_?,&ﬁ_lub)
A Non- emply Ak L wit\-l’« “two '\olhm\} Gfluﬂhahimg
A amol ¥ b souel o e v oy Jﬁ
Lollowrmsy. bw‘%w\-f«s ane %q,l-iisfplhp ‘
a1 . Commulrwl-fvd?_ Lob o, be L
aAb= b aro aVb=blVae

4 ﬂ&otwhﬁm\%_. .L,;,\, o, b, CeL ~thewn
(M AA~NChACQ) ':ﬁ’t’?} Ac
quth OL\/.Q‘VE.) l@l’g)?c
9, H‘LAUT“I‘CB"’! lDG'LQ/‘nB v e a, k& L '_"'\x@.,v\

@ QV("LA b):q
‘and ) A (Bvb)= a

Mok, @A,v) s o Lt,ll?u:_ :1-6 'J— ‘-Follbm-‘: iﬁ:ﬂ_
c = mmulabve , A = A.s'.socmhﬁaJ A= ﬁb‘hw"fﬁlf;ﬂa
;Ublaﬁiu.: (s Ay ece Lt By, g e,
M S 4 calleoh 2uplallice 2 7o
.o Jallity indev 117 Aam e, QSF’EY%!:;QA;% ‘I’:‘“"t&‘
& L:.-LS;\L‘::; Pex) =3 N, ¢ay - .
. ‘ _ > AL, W, \an) (@, ¢

o f Q/C))'(QJbC 3
J:U" n\?} be o latlicy 7L ._k'h(%hcj

sl L@ e ra )% tea nlathi
1 Piry . s - .

Scanned by CamScanner
Scanned with CamScanner




ey T e A lg S LY

CH-0% () H-Res’1 | D Saligh. kumesz Gu)ba
Ao m

Divect P‘rocl-“d’ °‘-L -Qﬁmf-—"—-
/

77 he ©nt WU-«E
Thesvem , LL\'"LL‘UAIV) O\WO\LL:L’/\a ) ’Qawtj y
: - ' AL WRore
“trew «‘ﬁhov(_LIXLL,/\;’V ) s Jea @
' . b el A cnot V
Lr%l—a_:g,tdrb)'\qc “ #5
oot cLLl)‘”"d as

_ (aynaz, By
(a |)E'l)/\ La";bz'ﬁ L

= (1 Vaz, b vibe)

a ,Qa?f;&fu_

and (ALY Y (0, )

M. ~To Lhow %l"f.LL} /\, V} IS
. Cnmmuhﬁvd?_. Lol @)hl) ) (% 3P) (5= L’l A L7—-_
= Q‘\;h)/\La.,)bz,) :(q,Ang b;/\hz-j ;
VN0 = Al
.ﬁ%_/«q‘ ) bLAbQ [ .blﬂh_szﬁb}
= %’bL)/\L_q'IJ bl)‘
& (@, vy (A, by = (anvae, ‘b,vblj
2arvay, bovy)) [

: ' = Q~,%) v (a, b)) -
o, ﬂgsoﬂmhudﬁ‘ Ldf'&kq, b) (Q, 1)
~To Avew ' L) 5 Az b)), (O3,) GO XL,

| ® @9'01)/\@%-: br) A QS, b:;j]:@, b;) A (8, b:_]/\C"lg,ZJJ
C”S':Lb”)’\[% by A (13,097 |

| =@, ) A @LAQQ,) be A bs )
=i, wathg)

=[@9: ) A%s, LA 1) Ang ]
- [@,w,m (22, ) ) A (93, 3) = ru g

'l“ Q'(‘V-a'z.:‘_ QL.VQ{
P\ Vb = v vy

Scanned by CamScanner

Scanned with CamScanner



-l ., - . .‘
S,% e P
%lmtlp,{\\j We Coup RUDW ° e A P
Q‘; b,) v [ @l h:)V(.q,!_/ b?-J] :EGIJEUV(GL,M,_)]V[ 3, 3j
Pr\zxm'laha;q. Lﬂflf-%u b5 (A, ) & Lin g _
‘ro,gm\no @,V [@r,'bu/\i%abz-) ] = @, by
£is= (b)) v (@b A e, b |
- G'J‘byv [ q]AQL,‘ l:(/lbf.-j
.__& v(aAe), ‘bzvcbi;“v)_]
- Q—‘\t,b!) B

— RMC

alnﬂlﬂ@) by A t@} bp Vv LQ"’J?“'J J = QI/ bu

. L 2 .
ﬂ\mgm.)‘-.&;w—zﬂ/bv} [s e ,@ﬁ AN

.
Pample ¢ - L, I |
e Q) .
bcf .
L’L 44 l‘a_' b
—Hon g

Scanned by CamScanner

Scanned with CamScanner



ADM .

- Example s Ve L= (0.1) beee Chaly
L Hew  dvaw L ar Hasse -oleagaum.

[T = Q_;I)X{OU
:»SL&OU) (o}) &UJ(JU}

Hasse du?ﬂﬂ &7! L-‘xL, s as tmo&»;_

o)

£ @) A "JCCb) |
'f'-CM V+Cb) , )-b‘_cllb&/.'a,

p aAallce

@ -F{}‘«l/\b) —
fravt) =

Example. {‘Ll 21)1,';61 3—

L, =ftsy=3, a3 5-"§ 1Y b’i} he
anstioy Ralliee Thoy = :somm’tb"’“’" -+

,]L Ll-————a z__.
$ =B, 4= 108, F) =3
'f[(')" .{a,bi

Scanned by CamScanner

Scanned with CamScanner



03 py ol Fumar
Jd7) hoae| 2
Ao M e e
we Can ‘\J‘n.'rltr‘v}—- @ ‘{(q"i b) 1 I'J/)

(avb) = flar Vv ~few
&t B2 ey

.
(R

- W {H A2 = g_c_o(%I&:—
T et

How
fL At = AW
N e (@)=
{?Emjz—):—?u A+(L) /
£V = A demed Laxdz)
| o=l .
) —— (Y
v W vy = S V()
= (2).

o & £®';D

[-—{- clvz) = fw v+ l '

La’!
S:"M“( Wa Can Q0 or Glhov VW +

— (&

Scanned by CamScanner

Scanned with CamScanner




H%H:,::g Py Sahél, Kumasz_

Abm

Boundiol Lathice

h e, e i calbel boundscl 4 L
Conlnns ks ?mxfﬁd}‘ elemenk ancl Leas clemonf

G
Evamply . sl
: )’L( LL%?L 1)2__)$J63}\3 L3 h’k )__Q g
L rs  boundsel Nllite a2 {

2 [emewk ad |
. 6.

Hev.e

lenst
[ hay us ?/uqlixl- Tarrend

Lol UnaverSel Nowo
ook rtvendel Ulp

v bwnr»(

Nete: Lengh elemenk 18 cal )

3.4,:.4\‘&¥ elemont W O
Theorem,  Prove —thak 2VOVY ':F“-u“’— Ratiee 15 o
bourdscl Lattice . t e a

Ergc_lf, o) &,: Equ‘% '-"q"} ;/\) V}
Pty Satlice

Te HZrowd L Conlars \eosh elemewk anol ?ME‘L !
clemerkt. |
?u).—- 'D‘ = Qi

b = 04.,/\1:"

bg: an /\b?__
'

L)

b =— qh/\}’n-I
= lebLJ-w- by ont br_\m}-}o L.

S =12 % - - .Y

= 'b-.-\ is —tie \east elemont 8- 2
L) - - _/\ q
1 T bpz aANOLACY Y oy Q_\Qmw“{,,_. |
g’;n&h’.-{"{ 2 VO;,V— . V"u.q L2 m w !
1 v .
= (L,AY) (s poundsel Lathee

Scanned by CamScanner

Scanned with CamScanner



i (1) oS0 by Sabih v Guplg
H-205|
ADM .
Thesrew , 0 2, Lel CRy, be o ditlico wrth tEq&‘——

elemenh 0 awndl the aﬂﬁ-ﬂjﬂ‘" elemenk 1. Fov anyaél
o) '
@) av]) =\ arol At Al = Q&

ave = aro\ a4 6 =20

o :
Pfoc—g% a &L, \ s TR M_o.ﬂl" la\EWLQu,’r G{,’_L

-

~Sin L avl =

~» a¥\ 7/\ ' \ =

: hawt
k“‘t:‘m- Q) f_v.&d\ kz') ,W.ﬂ_

Raan  aq| e TR wum o 2 €

an)l = A vl @

=
Mo ¥ g & @

B

> o A b °1F' o &y |

=>

= A oV o g ,—/®

Scanned by CamScanner

Scanned with CamScanner



5 o3 ; CH-b Y Dy Se \l:S - Qe
%\‘T:::]\ 208 A ‘u}aj-q

hiv)- 4 -
uvelr 2 A ——— (6')

Y\[ ova = -Sup G'F DGKD{O{J
&) (6 e
[ova se]
i h‘ I‘l‘ - _
M 0s ane - (@
L [\J O - least e_\@m?wl O'ﬁl_.j

W hypwd 'y

AN » |}\6 u\-t_ c. 20 !

S oaAo 20 |
) R @ s,

] aAb = ’é}j | |
Complte, dallice 4 Nallice (L, A,v) 0
c:\—\:;-—\*m;m}ahﬁ .L‘ VLY Now- qm}ﬁta_ [ubaek
hay U rsﬁ}a'femgm anel mp[lmum L,

Prrovie. = ok ol "'x o LBM}:»QL&—QJLL'QL

o} L.
8"-“‘2&”0”\'
I.S Cbm): Wle , |
pfo.sbj’, Led ) R) b Fbmw& Laltice
b (LK) be e duad of (5
=ro }muu.@* @E) 18 also QQMH.LCE (ﬂlﬂiﬁ&
- S eL | o |
U= {8 ¢ .1vom @ﬂ‘) s mple(
o ha us Aub anch b v &R

e OLE l'n6 S s

o

Scanned by CamScanner

Scanned with CamScanner



G LR-03 o ohil, o Guple
2 H-2es)
DM
= X.Eq'.-;# pral <A
‘= o Ub ofs (&) R
| b b be any Glhev U-b &S n (& 2)

— "’\R b .-,74 ¥ S Hﬂ( L ﬁ»)
= bRX > v Es W(L}
]::-.1.-—71_:-0--

= bR &

—1 q&b )
> o < AUY e’ n (4,2

= o = dup ’1—3”"@‘ Z)
Sl s
dé . :ema’&}—“h (b zz,j
- E—VW’ fashid S&}L Us 54 anck 1 @» R )
’ - LLR_J 1S dlSo%q,éaﬁluz. _
Hener  duad £ fnrrp ,ngm_
2 Cw\-)d,ti. igﬁALs_ :
toﬂi'lem.mer.\— 4 awn element b—Ec-. .L:uxta

to)- Q‘} /\,y) bt o b&UT‘dJ-Q‘ MC.L UJ“H"L\
_}-%-1’-' 2lemeri 0 anel M&L Qle_mexj' [,
1 g, el Fon b —is Called] complemenkof g
. avb =  end aAb=o6
_
Yz oava =\ owd ogaa'=o (R a=Db
., ¢ ‘ e avb=]
v bzal = compremenk 4 o, ol b

Scanned by CamScanner

X

Scanned with CamScanner



. CH-03 Dy Sahel ke Gufole.
@ H-Sos) Lt
DM M 208 v '

Noke. comblomenk  neasd hob b Unuque

Heve .4 (}Jz_usd?z.kF elemodj
o &5 Aokl elemenl

Here complemanls +f a
b and e A N\ .
oz ook L]
0 avb = | aAb="0 |
av e=\| ANL=O0 .

Hobe: ¢ wan W Complemenk oo .
TV o C.‘/\CL——_—.oLwhm{\.hu cof
cva = [ | I. |

ceVvh=l pw- ¢c A= .
CumHeme_ﬂ'\;_J ,Qaﬂ;\q A beunesel wQa;tLlLQ Lo
/%%;l 1o be .bmHéMthﬂ'M%'% eVery

lemenk 1n L oo o\‘-(.mMHen‘\éhL‘... v ." .
—TE(’-GTQ‘:W- P'rrnf& ek  olual ﬂ:{’ Q QQMHQ_MQFLN
, Jlnﬂau, 8 Complemente ol Latlice |
“(oh;r. Let- Q_,ij by o CumHeman._g.P‘_,ﬂabut&_‘ |

W LR be tre clual f L, R,

“Ta Iywpu_ %’/ E/) K adso C’om]ﬁte.mc;nt_n«l _det&‘uz-

Lo~ ae £ Q\,b&_rﬁk Complemeyt s a

_{."\9"-'\ oLVq’:. \

_1_ N,
- K—} -,
@ = | = 2up o anol q) IH&}KJ
= aR| = {Ra
and 'R | - |’ ql
=2 |

anah oqals g

Scanned by CamScanner

Scanned with CamScanner




- CH~03F . IS th WLk
' H-205] ! "Er Gulaks,
ApMm

= | s _,Q.ba—;. q&q‘ m_(L,E)‘
~To f’mv& | <5 ?"de‘i’ s e !hCL/E‘)
bt b ba ancthe A b &) q&a”"’("z@

a nat b'-ﬁ.'ﬂ" -.—,-zaa'ﬂb

. t . | £
o andta' m(&
f 'b o~ anl
= bMTP\? [n c:lvq' iub&‘—q&qj
=N ava” L@
- (R D Y"‘”q'l:']
=> b R 1 ?.Jlb m(f‘lz.)
- l»v‘-
/bt m&"’%qzq m@;&)
o | =
L .
I'n) M ‘GL/\"" =0 ‘“(’ . B_g_o\&uj
=» oR @ [t'- B = m{)
ahoi.\ Oqu
— 0[’»0'» =»' AR O
|\ 5O
D,/ oRa!l = o R ol o) m(""zn-'_J
> o Vb T \in(e, 7
8- .,«:.6 iube}i o £a In / _J
To Px.m/.f_ () '

= qRrR b
e qgolR b
-370\1\0*\#‘ b

52'

ce
Henee Lﬁ;r f’-) s - aZeo @mHemen(;a/ /W

Scanned by CamScanner

Scanned with CamScanner



G WSy Gl by Gughe,

- 20y l
Adm

e e e .

CcuUL'h,. zr_g, M '(?Jc‘me'n.i“m (A ./Q,a')u,&:t_o_.

L. o ‘amol b be any dwo clemenlt ap St

kv o -0 Sawol -lo Cavor b J@ ast ant
"'l\.u'i-t (8§ ho ¢ -=ucw kel oa7C7 4, .‘ _,_é
bm . o Lalluee (L £) ) { a6L 18 calles| offom
L\Sﬁ@\%- A &J _ : O Coverd © elernewh
Finol otto ok e o e\emeny 04
— T' leasl tl%m"*ﬂ)’_]
g & no < A\

Ho‘f_' \
Totwm  1YYeclucrole e,le_mo_u’r In o Aattlce |
L_Q),L‘bd-) be o Matlice . elemenl o 6L &
L e oI 17*fepluc£bit -i{ ‘

ol to ke o M_&_.=y_.

ca_

~Sa
o= %V‘j__

Meek trreoluonls @lemenk th & ’

EL‘—_‘;S‘) be o Lalhice + fin elemendt a & & IS

mack  Iesluanrln -+ Oi"-:?t/l':;r:bq;?g
lxm..‘a_l'

Scanned by CamScanner

Scanned with CamScanner




@ | cn-o3 Dr Sheh Br Guphe,

D m H-2es]
)
E‘ECU'IPQf C.
— b
O- ()
| YOk
w i dadftee o s joim 7 e
o or
. LV
b /ija'\"n lﬂﬂd‘-‘“’l‘l
. awke O
ey Jnm [yve
C c = aVv C
vV |
| = - nvY
wie o 150 e
| s Ok JoIn !?’Jf&"“'m;ubL =N ey =
Fom Qv 00
o,-wnbl- Jblﬂ Mo—a/\b mw._b‘::—-
_ !
Modudorn Dodhiees ) .25
: 3 e ke ce
A Laddice (L, A,V 8 Rarel =0
"V— a, b;C. &L-

8 cc =av(libAc) "“‘.@V!’)A C |
Example , EVQ‘rj Chouy 18 & mo cleday ,@aﬁl&
Here, 8 -‘n\"&} ovdensel 3k 18 Callesl a Chan,
i"e‘ Q-Pﬁw'lﬂ'&b‘&- eVery “wo ele.menld Ong
Cbm]:m—ﬂb‘en_'] :

. R
Exampl . la omedl ts ot Hiodulen .

Heve a2 o buk
ayCbAc) =a = (QVhAc feﬁhgwﬂ
Hewe (CHSE—= QVQ'?'\C,) - aAv o \:‘._'0\ Tbji C:'oj ’ ,P_Eﬂi('-—ﬂ—
PHS = QV!D.J\Q_ = lAaC=¢ TQ-Vbr:;j

Scanned by CamScanner

Scanned with CamScanner



CHZOS gy Saluh ¥y Quply

ADm H=2es|
D.\Sbli«‘;;blv\u;.(’.. ,WUL |
A Aot (LA, V) 1S, Aegal +o bt olisthe butive,
—-f Jor any. a,b,cC e L
aACbve) = @A

SR
ov (vAac) = lavb) A (av C),

v ( Q1<)

ﬁ@%%.‘ij s o G{A'sbd-bfﬂh"lﬁ Lobtice

ey kb s= LRy
iLs) = g_ <§>) (O, &, 30, %ZJJ (1, 33,23
)Ul‘S)_}

Thex olystribubive Nolliee

(P52 15
besavat o) = @UEN@UC) [T 4 < €D,
“Thegrem, Mu&,/\,\/) iv ohstibahre -'cﬁ

QV‘U/\ (bVC)/\ (cvq)-_:Q/\b)'[/ (PAC) V (CAQ)

{lfbaf. u‘-}‘k l)dwrl‘"
QQH:UK %’/\,‘V) be o cusDuibulive, /(ﬂﬁcc_
e Lveﬁ'yn bye)A(LvYy =@Apv(tAe) v Lq)

CHS = @_‘V @A(hj_c_),\ GV_QJ
= {MCJ /\&VQJB N @ vb) Qo?undal«hi*e[gj
"—&".’9 AQVY} Aa VZQVQAQyJA h
‘ . (Dt bubivels
= anferoncer] vk fevoners3 J ’

Scanned by CamScanner

Scanned with CamScanner



baGvy A LYY

= aajicvya wod V1

= facevay ALY Y [ oy ]
Qa»smhv;-ls‘_)

~ oA be) Vf_‘oA ccva)j

fass) vigrg] v [ vae vaay]

- U V(a0 Y A v Ay

— aab V(PAY Vv (a4y v (bAgy

= @Ap) VIEAY vy [ raALE s

b/\ofzcmb
S TN Q@2 a1y

byl T

-@vb)-/L ®vo {‘1‘&%—/"!) :aan)V(b/lC) v<c4r-rj,

-0 prv- (LAY s dus ) o Lollice
Frel we-Shall o LA
Vo K,Y,z & L Such Yhel M Z '_H\D/"'l
- Rt : EFTma v
> v(4AZ) = [_'.u/ C.JMb)jVQ"l?j ?;-.,Z'm)
b*;qbrgorphs‘«uﬁvd}:?

xvlyaz) =y (XAYV (Y az,) [’mm bt censi)

X = Az v NS =

XV(54e) =VBAGVYA VT ey
sortuas) = 2 AGw Al fape=2]
L i\ vs : ‘ &z

)viyae) = ZABYE) A Govy)

Scanned by CamScanner

Scanned with CamScanner



L e -

T
pm

.Mv(w"-) = 2A"Y
7[.,1«'@/1_) = ."‘V'?)'d'z‘
=> Q/\ v) s M
We knewo That
AADb = Q
aAAC & Q
»LAvv(_Q/\C)S_ '
L Ub)VLC{AC) =N
=% n =0 )"’L‘L"UV/MC)
Wy =19
o ¢

: ' | L o clulp’
v VQ"‘OU =(vy Aa (m b.,o’,w{"“‘

»&UVQU} @bﬂc)/\qj
| @Avvmm v bA/j/\Q

TS v S Q
S QA Cbrc,) -—-LAij Cc.4q}

. = @1y v Cang,
S OlS= aacbve) |
e . f’t/\(.q vey A Cbl/(:) ‘7 A bsws hrov)

- QACMA(QVQ) flevc by ngWNIDw
L 3 __,u v Alave A CJJ A 6 [*cf,m,n"m,y,h\/

clular_

Scanned by CamScanner

Scanned with CamScanner



23
ﬁbm

N CbVC.') :—_L@l«'b)/x (ave) A CbVC):'Ac‘
:ng\y v (aae) v (b1 Aq, fm(D

forvv @] o

LV @190y [pacna]

) : ( bom]

—Q/lb)!/{&/\q)v[b/\ Q/loy]f |
CCMCZ‘M_O’)

ancove) =1y v (19 ) by AbSorphren.

S UV Chax)~
:”Q')/IJ VJ 13 o A

Oistichubue Vol i o

Scanned by CamScanner

Scanned with CamScanner




