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Course Code Discrete Mathematical Structures L T P c
20ABS9914 (common to CSE,CIC,AIDS,AIML,CSE(DS)) 3 0 0
Pre-requisite Basic Mathematics Semester II-1

Course Objectives:

Introduce the concepts of mathematical logic and gain knowledge in sets, relations and functions and Solve problems
using counting techniques and combinatorics and to introduce generating functions and recurrence relations. Use
Graph Theory for solving real world problems.

Course Outcomes (CO):

CO1: Make use of mathematical logic to solve problems

CO2: Analyse the concepts and perform the operations related to sets, relations and functions.
CO3: Identify basic counting techniques to solve combinatorial problems.

CO4: evaluate solutions by using recurrence relations

COS5: utilize Graph Theory in solving computer science problems

UNIT -1 ‘ Mathematical Logic ‘ 9 Hrs

Introduction, Statements and Notation, Connectives, Well-formed formulas, Tautology, Duality law, Equivalence,
Implication, Normal Forms, Functionally complete set of connectives, Inference Theory of Statement Calculus,
Predicate Calculus, Inference theory of Predicate Calculus.

UNIT - II ‘ Set theory ‘ 9 Hrs

Basic Concepts of Set Theory, Relations and Ordering, The Principle of Inclusion- Exclusion, Pigeon hole principle
and its application, Functions composition of functions, Inverse Functions, Recursive Functions, Lattices and its
properties. Algebraic structures: Algebraic systems-Examples and General Properties, Semi groups and Monoids,
groups, sub groups, homomorphism, Isomorphism.

UNIT - III ‘ Elementary Combinatorics ‘ 9 Hrs

Basics of Counting, Combinations and Permutations, Enumeration of Combinations and Permutations,
Enumerating Combinations and Permutations with Repetitions, Enumerating Permutations with Constrained
Repetitions, Binomial Coefficients, The Binomial and Multinomial Theorems.

UNIT - IV | Recurrence Relations ‘ 9 Hrs

Generating Functions of Sequences, Calculating Coefficients of Generating Functions,Recurrence relations, Solving
Recurrence Relations by Substitution and Generating functions, The Method of Characteristic roots, Solutions of
Inhomogeneous Recurrence Relations.

UNIT -V l Graphs ‘ 9 Hrs

Basic Concepts, Isomorphism and Sub-graphs, Trees and their Properties, Spanning Trees,Directed Trees, Binary
Trees, Planar Graphs, Euler’s Formula, Multigraphs and Euler Circuits, Hamiltonian Graphs, Chromatic
Numbers, The Four Color Problem

Textbooks:

1. Joe L. Mott, Abraham Kandel and Theodore P. Baker, Discrete Mathematics for Computer Scientists &
Mathematicians, 2nd Edition, Pearson Education.

2. J.P. Tremblay and R. Manohar, Discrete Mathematical Structures with Applications to Computer Science,
Tata McGraw Hill, 2002.

Reference Books:

1. Kenneth H. Rosen, Discrete Mathematics and its Applications with Combinatorics and Graph Theory, 7th
Edition, McGraw Hill Education (India) Private Limited.
2. Graph Theory with Applications to Engineering and Computer Science by Narsingh Deo.

Online Learning Resources:

http:/ /www.cs.yale.edu/homes/aspnes/classes/202 /notes.pdf

Mapping of course outcomes with program outcomes

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11l | PO12 | PSO1 | PSO2
co1 3
COo2 3
Co3 3
Co4 3
Cos 3

(Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High)



http://www.cs.yale.edu/homes/aspnes/classes/202/notes.pdf
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ital abets , the mext -Fam' ﬂﬂ‘- gLLS
E;rm o U:Z]&:Ftﬂ-l lettey . ~for 5¢|,|,‘1,)hﬂ these Fﬂuﬂc‘m&, ;

lave used .
r.a'fH of ..C.ounl' l{@ 4 fmnﬁ‘-ﬁf
f_gurrhfﬁ w.:unlﬂ Ehﬂﬂmltﬂﬁﬁcd{cnntmﬂ _Fw:hmﬂ?fﬂ‘

—the “combination aule”

Thewe are tﬂ?ﬂ‘igpfﬁ# W

Theg Gved L)) Sum Rule (or Disiunckve Rule)
(ii) Pfadu,cl: ~ule (or Sequential Rule))

FeSum Rule: L
M in'm'’ mﬁﬁ and another event

“f an eventACan Occuy : t
(an OCCUuTY o 'n' mah-a , and if +these tuio events Canmot O

-Sirrﬁlrmﬁtﬁfg. Then A or B Can otcud in m+n ways.

: exclusive €Vents
an f-F EHEM - En nwwmf}ﬂ i
| EiCﬂnhaﬁJCnrg,waﬁﬁ , E, Can .I__nn,mﬁﬁ,_---f-.
MBFEH 'ﬂnﬁaﬁ‘ﬁf’ Then one # the '™ €vents Con OCCLLY

;f, @,Hb*,;n“‘-ﬂ’g,waa

1EX: )
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ang ways Con e get a Sum of 4o o § when

+wo drahrﬁw—sfﬂhh dice are Tolted { And hap mﬂzﬁ

oy 4 Can e ﬁgl' an even Sum?

So1:

i) we See that the outComes (113,02/2) ard (311) ave the
only oneS whade SUM IS 4. Thus,there ame 3!‘-1-"&35 to
obtain the Suam 15 4 .

Simi[mhd » we obtain the Sum B8 from +the ouwttomes
(2,67, (3,5),04:4),(5,3) and (6,2) . Thus ,theve Qe 3+5-§

E‘i' ouk comes whde Sum i5 4 078
5. From a well shegled pack of playi g Cawds, find the —i%-'!m;f??
1) Howw mnﬂ waafd Can we dvaw @ heart or a spade?

(i) +How mﬂ w&ﬁn_{ chJE dvaw arn ace !:rT El-h::r?*:
i) tow many s Can we drawr a Card pumbereot 2 though

0
W) How mang way Can we d7

[So1: £) Sinee there ave 13 hearts and 13 Spades, we b
draw a heart or a Spade 0 13+13 =26 ways
i) 8ince there ave anly 3 Qces that ave Mot hearts,
We rfﬂﬂ'm;i‘ heast or an ﬁm fn 1343=16 ﬂ.l'lapg_
{tt) Since there ave 9 Cavds mumbered 'l'th"lﬂlﬁ lo
‘:_ fn each %4%(:::;155 dr‘ammdﬁ hearts oy Spades)

T .

aw & Numbered card or @ f“”g
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Ve oy choose Q@ numbered Cord In 36 s @
tv) e maﬂ choose a mumbered Cavd or a fcinﬂ in 3614 =4p
uhﬂﬁ

NOTE!

fpr—m——

Tn a deck, we have 52 Cards., -And -these Cavds ave
distributed o 4 Suits-

l. Spadeﬁ ’
2. Diamonds @

3. Clubs ’

t.  Hearts o

Each Contain .

Ace, two, three ,four,-Pive, Six, Seven, Eu_:fl‘)t .
and mn"ﬂ.

The et %1
MM

Gf an event Occur in 'm’ 5 and a Second event ;an
oceur o ‘' ways, and I <he number of woays the oetord

' ap evenk occurs
event: occurs doesrot depend upon how the First g 4 ﬁ
+then 4he +tuwo events Can oCcur Elmtmncwﬁfﬁ( tn mn tioys .

nine, ten ,Jack,queen

Tn ﬂeﬁcf&}_: if events E, Ea, + .. En Con hﬂf’Pﬂn fn Ny, -, Mpy
ways, then the Sequence of events & first , fotowed by €y -,

~fottowed by En Can happen fn 0,0y =+ - Ny, WogS.

EX!|, %n class , there ave 4 togs and 10 girls T bay ard . gl
have 40 be Cho%en o7 the Class ﬂ’cpv'm.:nmﬂu-:,-th& seudents
cthn hoo%e ¢k in 4x10= 40 ways.

g.Tf & diﬁt‘irﬁuf.ﬁhabl.: dice are 7olied then gnm_r;frfﬁb :—er
Con-fall (event E)in 6 ways and the Second (event &) in 6
way5 . Hence there Au 6:6=36 Woys .
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plates Qre available ff €ach

@-Hﬂm mcm? citleqent license =
TeEE

Hate Contains a Sequence of thee leters foliowed by
diﬂitﬁ.

53 “There e 26 choices fory EﬂChq:‘ the three LetteTs and
10 choices for each of the -thTec digits .

Thete ave a totad 5:_; o6. 2626101010 = 11576000

license plotcs.

Combinalions Gnd Pmmum.'n‘anﬁ:
WALAACAAAR VAAA A AAAAAA .
A “tombinaton” Ef mn obiects taken ‘s’ at o time Called an

Fu-s-:-r:bt.-:

unovdered SelecHon _c_:;[ a (ogn) _QF -the m-obiects,

i “F.:'rmul‘u.ﬁﬂﬂﬂ o n obiects token ‘o’ ata time Calted an
ordered Selecbon o+ ﬂwmﬁcment _c_:?” an of the '’ obicets
Note: Tre ovder g the 'H‘iirﬁﬁ i5 mot Considered n combinalion,

—_—

and +the ovder of -the "H‘ﬁﬂﬂ-j Consideved fn Fermutolons
The total mumber of  permulalayof m obiects taken o' ata time
% denoted Bﬁ ﬂpﬂ tor) Pln,xn).

3
ﬂP = o = ﬂfn-_l}{ﬂ-‘ll]- . (D-3+1)
a (n-an)!
Tmpaffanr Results:
W«_,ﬁ..z\..-"-'gm\—ﬂ-
MNa =nl
. P..‘.II_-n',
2. Ny N
1= R
3. 6l =1
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@

The pumber g:[' cgmb;,—ﬂ&'m —“'ﬂ n Obiecks token o' at
a Hme 15 dated by e ov C0a) 07 (%)

T
'r'lc = ;
o ol {p-ai)!

*f Cfﬁpﬂ'_i = I

& Rclo.ﬁbnﬁhip between T ond T 5 Il XTe = *"’E:m :

¥l i) (n,3) =cln,n-a) () Tf C(na)=C(m3) then €ithey J=5 Oy IH5=n,
Exﬂmpl&: :
LAA_A_ANA

[ Compute Pl8s)

Sl| peas)= 8l -8 _ 8716543 _
POYE il Tt g O

2.1 C:}rﬂll:ut'rf n and o ?10 'P{nﬁﬂ}:3gz+
&- [n;m‘j.—. .__'1!—-—'
i (n-)!

Since P(n, ) b R Jb-rm‘ucr a Consecufive Integers .
we waite an,m]: 3024 = IXBRTX6 = Pf%{;}

=% mM=z9, =4
3| Fied @ Plp-1,3) ‘P[nﬂ,a]:ﬁtm,
3311 'an-{,g]: 1){,-;.,-:,?_.; =52

=y 12p(n-+3) =3 p(n+1,3)
=5 12 (n-N(n-A("-3) = s¢n+n(n-1)
== Ii{n-‘::"j(n—?:'}:ﬁfﬂﬂ']ﬂ
=y fl[ﬂaﬁn-ir&j: 5(r=n)
=y |ar—6on+12 = 50—+ 50
= 9N — 65n +1220
n=8 (o7 %:Liﬂﬂ

ol Since 'n'is -tve fn,tEﬂrrrj n=2 s crelected .
s ) =¥
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g

¥ ®

D g &

7L Clna) =126, find 0.
g?nu: C{nan) iS50 ,bcﬁiﬁw: Tnl‘ngfr. we wate

Clro)= 126 = 68Xz Axixs = JXEXJ . QxBx1X6
| B 4 Exy

= AXBXIXE _ c1g,g
4 X3X2X

2. m=q

T C(me)=Clnio) —pind ((ns).

Since C(n6) =C(M10)
6+ti0 =
S.om=16
CCn.8) = CC16,8)=_"! _ _ ag710
8!8l

Hows rany wayys Can a hand 9of 5 Cavds to be “elected from
a deck of 52 Cavds?

C(s2,5)= _52!
41! 5!

~How mﬂﬂa’ Cnmmféfceﬁ_ﬂf 6 or move Can be chdaden from
9 Peapi:*

CC96) +cCa 4 ccq,8) +CC9)

::H-|—'=|T_1_‘:’IT

i | S |
613! M2l g )

qlo!

el 2 i
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| How mang —ﬁcﬁf C"‘g

Enume Cormbinmations Qnd permutalions with Repetitions !
Wt:’x_.ﬂ_ﬂ_,j M u:&ﬂ_ E:r__,m_,m,&_ﬂ_d. wALAA ALAAA

.lf ﬁEIbEtEhﬂn 1% allowed +hen the mamb:-f_q: p:'rrrui'a.ﬂ'anﬁ ¥
o' obiects Lrom a Set _QF ' phiects i5 "

E:':Eth:

Condider the & digiiﬁ number 2,3, 4.:5,6 and '8 and ﬁ’.:,bfh'ana
g dhigits ane altowed - ' '
{El} How? mﬂnﬂ 3 dFaEt’ fr)umbc-:rf Can Eﬁ*fﬂrmcd:'

() -I-Iau.} rr:-anﬁ gdarb ﬂumbf-r must Contain the d‘g‘t 5-

@) -for a 3- digit numbes we hove 0 "Fl” up three places.
Since Tepetikions o' -+the ﬂlﬁtl':ﬂ i5 atltowed, Cach of the places
Can be -filled up' 1 6 woys.

Hence, the Tequited 3-digit Tumber i5 6X6 X6 =62216

(b) Exc.'udirg +the d‘:@ie 5, the mbﬂ#f’ Bdrﬁzf-mm&rﬁ that
Can be —formed fzom the Temainiog 3 digits 2,3,4,6 and
8 i5 SxS5x5=55-125.

Hence +he number must Contain the dc'ﬁi‘f: 5,
= 1otal 3 .-;I'HH: numbey — the .'nwhb.cv 9 3;:1':'(?;5- mw.&-.,_
that cb not (ontnin 5,

= 2I6-—I125

= C'” 3
ir mumbers Can be fermed using the

diﬂifﬁ 0.42,3, 45 7F
{) mepetition _c_?fj cﬁgifﬁ ig ol allooed
il ) ﬂ"ﬁ)bdfh‘m_cf c:n‘r'ﬁft:': 15 aliowed .
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L&) in a —four digit mumber 0 Carnot aPPeaf In —+he thoudords
place. 8o,-4thousand's place Can be fitted In 5 wﬂgﬁ-(ﬁm-:;aﬁ:ﬁ"
Sinee rrr:Fel:ihnn gr d:‘ﬂitﬁ is not auowed and 0 Can be used
ab hundred’s place, S handred's Pime Can be fitted In 5 rnJaﬂ

Now, Cing oné of the Temalning ~four digits Can be used to
Lin up ten's PIME‘ S0, ten's place Can be-filted n 4 s,
e's plate Can be Jitted Fvom the wnﬂmm? ~three :ﬂﬂitﬁ
in 3 um.#ﬂ-
flence , the equived mmhﬂ?’_gf nambers = 5 sx 4%3 =300 .
) B a -f'—m-r-diﬁit‘ mumber we have to £ill up ~four places
and 0 Cannok appear tn the thousand's place . S0, thousand's
' place Can be filled in 5 ways . Since Tepetition _g)(‘d.:?z.t_—-_r, (5
altowed, S0 each of the -remctiﬂi? three places vic. hun dred's,
terls and ore's Can be ftted in 6 'caabzf: :
Hence , the vequited mumber of. members = 5x6x%6 X 6 = 1o8o

§ A Computer ;Jaﬁ&mﬂ"fd Consists %C_ a [(uter, _ﬂf ‘l’:‘f;hﬁ G-I‘r'?hm"::ef

foltoced bﬂ' 4 or 5 diﬁ,‘iﬁﬁ--ﬁnd (@) -the  +total *numbc'r%[‘

passuords that- (an be—favrmed , and (b) the mambe ar
passun7ds In cwhich Mo digit 7vepeats.

©) .E;nce E-th a7e 26 alphabets and 1o digits andyp,, digits Can e

epeated , bif P?ml'utb Tdie the mumber gf 4.~ chavacter passeodidg
15 26x1oxioxie = 26000, Srmiim'ﬁ the mumber 4’ 5- chonacte,
pasward 13 26x10X10X10X10= 960000 . Hence the el 1o-of
Fa#)um'fdﬁ i5 26000 +260000 = 286000 ,'

(b) $ince the digits ame mot Tepeated, the -first diaif_- after
albhoket Coh be taken from ang one outof 10, the Seconad
dip it from *Terr‘uinin(? q dig::rs and So on. Thus -the no.g
A-- Chonader Password |5 2Wbx10x9xg = 18790 .

Scanned with CamScanner

@? Scanned with Oken Scanner



ard the mumber of 5-chanatter password is i&x;axq?"e‘“-"@
'TJ
= 131040 bff the quuduct' qule . Hence , the totad '”w“be I}L

Pashuoords i4 1497160 .

Permutations E}'ﬁ obiects notall Diskind -
A ALAAAA WA_ACAN CALAAL NAAAALA

The numbery Ef Peﬂﬂ.l.tuﬁﬁn'ﬁﬁf in' ohiect4 in whith IPTG ‘
Wle ofy ane type , g, ohiedts are of Second type , o ghiedts o€
of thind -Eﬂpe and oest ame all disknct i

!

Pl g al

—_————

L1 tow mang different words Can be formed with the [elcTof
the tord WMHSSISSIPPI 7

2 !

= ; —— = 34650 .

= The +ptal magrf words e PYPYEY 46

The mumber _ql u:}rmnﬁement-‘s gf_ letters fn the wovd
ENGINEERING %

nt

- mﬂﬂ different ﬂ'rmrﬁlemmt*ﬁ Q’C,RE; boolks beﬁiver;-
40 & students So-that ¢ of the students wiit have 4 bookx
cach and -the other 4 will have 5 books cach?

sol; P[2$;4F4;5;'515:5J-— 28 A,
41415151s!5! d

4- ﬁnd the pamber a.!& mmnﬁmmﬁ of letieas [n ~fhe o7l
TQFLQHH‘ESEE-

ol 'FJUI‘E.'-EE 2,0,1) = ik
- 1%} T g
2 “H 30202090 IT1]

!
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G|

e

‘-Hﬂt,,_; mgrw ﬂﬁﬂﬂﬂrfnﬁfﬂf{ﬁ Cﬂﬁ be 'nrudf Elr +he Mﬂ"ﬂi
+he “wdid i il
O opple & CoMMERCE  (3) PRogra MMINgG (&) HﬁTHEﬂﬁTI'E&

() TReve Que 5 letters n the word AppLE .
Tn which ps are 2. :
T . \
S The pogf. Qrvangements of I letterS of which 2 ane
Simtlan of one kind 15 DL _ 5\ gy |

P! 2) 0eLou
® commerce~ 8 # &
2121
| "
® progrAMMING = e
® metvemerics = N
3 21 21 2!

in how ma

”Ef hﬂ#ﬁ A Committee ;_:F 5 fr'.r'l.tf_’m.!:rc"rﬁ G:m be
66!5:11‘(:! -f-mm 6 men and 5 women Conﬁfﬁﬁn‘? %[; 3 men Grg

& tdomen”

3 men out _gf 6 men Can ke Aetected i 5% 'mﬂfﬁ

< omen put g! 5 women Can loe Setecked In %i Uﬂﬂhj,

soduck onlle : & x5
B-H P 4 %‘t = 300 10045
Mq“ 5 anen ﬁ L Women g Cammi.’:f:cgf 35 to EE_I

med Tn h v
—for 5 0t mcmﬂ L-.’tlﬂﬁ”ﬂﬂ” t be ~formed. 1§ atleage Ong

women 5 40 be tncluded . : '
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-SD[: OTe 2 s5ible 41

| —Total men =T ‘3‘ Woen = o

. ® A wren And | tomen
@ | men Qnd 2 women

S TThe mgﬁ c.:o_,ﬂ,.g, E,E rs.glec.Hnﬁ 2 wnen E’[ | women 1% Fcﬂ_?‘it;
; =50

S;m:rmL?,Jrhe mo:gf woys of ﬁergm? | men § an;:e;;{j _
' I

the Committee {5 204523,

f?c'.?f.li’l’fd WE’E mﬁ‘i gﬁ _-r-m’rm‘?
The queskion Papm' of  Mathematics (ont@ins +eio qetedtions

divided fnte two ﬁmﬂu?a*& of 5 questions cach. n hocw many
(n examine Qnkwer St questions fak}nj atleast

s Can G

o0 q'ueﬁﬁm'ﬁ Ao €ach 5maa_p
i‘?_l The €xXamine Can Qnsuwer qu_t-ﬁh‘anfs Fororn 00 a\mupﬁ in

iﬂllnu:"rnﬂ e
@ 2 from —ff-rﬁl' Hmcx:P and k. -ﬁmm 4e cond ﬂmu‘p :

- TReE mgjt tay 5 _gjﬁ -55|¢¢Hn3 the questions = %)x 5‘-}1; = 50
© 3 from fivst groep and 3 faom “econd goeap:

. e Mo/ ta:ua;-ﬁgf *5&!.::-:,!3'"&? +he questions = ¢, % 3¢5 = 0O
@ 4 prom Finst gaaup and g From Second gaoup.
| = e nagf oo of rSd:Ll‘ﬁxﬁ “the questions = 5%‘},‘ %

‘ =50 -
< The glequined no-of WaYS = 854100450 = 200
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BLU:' i] wla QGnd 19 tﬂat{..—Ham rmn.b. difjerent Cﬂmjﬂit?ffﬁ
Cnn i ~formed each Cnﬂ'ﬁi‘ﬁﬁf’j' Eﬁ 6 baa;ﬁ and U 5‘rrr§.

boys -then we Can —ﬁnrrﬂ
Sﬂ! There Qe 9 ﬂ*"“‘-” and 15 2%

E—E

1) o Helet E&xdsuut‘_p 15 boﬁﬁﬁ ¢ Gils outof q girls .
| The -nugf LCﬂ-a(ﬁ to Selett 65 n:w.“a)c 156 15 '% - Sob
The mﬂ_qllo.:nﬂﬁtﬂ seleck 46 out of A€ 5 ch._l?.ﬁ

EH Pmadw:r oule .15‘:&?5 q‘:z, - 6,30,630 mzif: to form
o Committee with 6 Bo«dﬁ & 4 §ivls -
i) -after wﬁo&minﬁ o 15t Commilta , ~there Qe remoining
ABoys § 5 Giols . Fn which wz Can —form Qnother 27
Commuiliza a¥s0:

t-e, we have 4o Selet aﬂmn 66 ﬂ“-}".ﬁ,fqﬁ £ 4e mrq£5§

m'd‘ﬁ P_r 5&'&%@ 6 hl?'j —F'[gm q tﬂd-ﬁ i {:}E
mnn’z maﬂﬁ_}ﬂ .5E|gc,hn3 4 Gir1s from sGirls i5 5"-‘4

—————— = E
. —— e

. EH an:luw :.Tu.lfl‘_aﬂ_'J | |
No-of wags of 99 (Committee 5 e, X %, = 420.

S By Sum wule 630630 +420 = 631050 .
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M “Rermutalion: e, : .
me.

" OC o] be. Aot clock el e orders GATC 2C : ~

) t fte
ﬂ%ﬁ%%ﬂm s aﬁfﬂﬁ Eﬁ 2 d.-_sh‘nc tberms

;IF P E{,n_,')r:l E
q} anti — clockeoise and clactmrﬁﬂ order _qr l:lwwﬁemfﬂfﬁ
ave not distinck. Ea ﬂvfaﬂﬂemfntﬁ_!_' beads in @ *i"h':cl:."ucg
aTmnﬂEMEﬁt‘ﬁ _pi“ _F{mﬂgrr-s fn ﬁﬂnf_ﬂna’ ele-,

E}E'

f, n har.-.‘! ml:ln? moﬁ'.g Can 1 d:ﬁ-jf'rfnﬂ# fn.r'ﬂu’n:'a' bfﬂd’,ﬁ
be Stmunﬂ on a necklace ? !

EEL SIHCE' the Crrangement is Cirewlay, ‘fﬁﬂ df'rtr.ﬁaf?gf_’f the
a*rfmnaemffnt'i meed mot be Consideved , .
the mumber _ﬂF. "‘I"Er:pﬂ‘f_'d = '{T.ZII)’ 3Eﬂ
taken ot W’ ab o time 1% En-e_'l_f-}!-.:]r?].
Ex:

[ HHew many s Can 5 children a-rmnt?c themselves in a ain

£ (n-0)! =(s-0! =41 = 24wy, [grdlers ane diferent |

I.| Cateulote Circular permutalion of 4 pevsons Sitting Quound
o gound table Can'f:—ic{e-finﬁ

i) clockwise and -Anbiclockwise ordevs qs ditferent and

i Cleck wisae and ankicbckwi se ovders a4 -/SajTI-E :

Sol| 1) 7n=h

E = (n-N! = (¢-1)! =3!
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- | How mnﬁ di g cvent fleanHEn‘JEnl‘ﬁ %g 8 bans are fiﬂ%fbfe i

ane olifheTent?

2 o (mnt b o | 1

@ = (8-1)1 =71 =5040. RO %
3. How many diffcTent, GWﬂnﬁlcmmtﬁ Elf 5 Students’ an pFcbie

tn a Civcle, gijen -Hml' the Clockwise and anticlocka se {?T'rﬂrﬁenmh

anz the Same? -
S
2 R= Lo
WRLLE o RN |
P&‘- ‘i’{(r—-l}r :—%i':.l!l ‘
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g‘h ;

| TThere Qe
| Colors .

@ Maria has +en ditferent

Combinatrans with Repetitions ~formuia’ ©

VALACAAAAAAAAA AAAAAAN
T f4ed out -the mumber g/f cornbi

Qltowed .

nafions when ~epetition i4

- e

Cln,a = (n+ar=1): |
ol ['n-rﬂJ

-Ht.nf. N - fotal ﬂu-%c ohiect4tn a Set
N = o.of obiects that Can be 4elected From o Set

E)-.'ﬂmP’!.-: :

Live Coloved kalls tn a fpool . -1 baits Gre -9}[‘ olitferers

Tn hew mcmH. mﬁﬁ Can we choose four pool bans ?
The order Tn which —+he balls Can be Selected docsnot matter

in it Case . The Se!.:r_t—im_a{f' balls Can be cepeated .
“Total rm-_gp balls in He pool n=5

The mo-of ballsto be Selected =4 .

we hove ((na)- (mta-1))

Al (n~1)1
SoeEays (Gra-nl g L
A5 My = 10 .diftevent ways .

Candies . Ho ”w"z{ 5 Can 51-',1-!
Candies <o be Selected? m‘( ‘

Clinig )= (to-+6-)! 15!

sy

T T T T R

HOli has Seven diffevent Chocolates . How n’n.n.a wuaf, i
Live Chocwlates be Seledred?

CCH5)= 185 . il

5! &) 5!él

= -‘FE.L h.'imf.j,
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Combinations wthout -:ruepetiﬁanﬁ:
VA A N AL AAANNA AN AN

T0 ‘b‘ind Crt,l.{.—'H‘ug ﬂum,BcT Eﬁ Carﬂ.’:!inaﬁan:g. thtn; TEFEHﬁﬂﬂ'ﬁ' m_f_
net allowed -

!
C(nan)= (n-a)! !

Exanmple:
: : : i nil?:fr'}-ﬁ of 3 olbdetts vom

A he mumlbber g_r Fm‘mbh: CormnDIn _f
5.

E(SIEJ: __5_'__- = j_ ;

I:}-! 31‘ . N t

1 A man i) 0 on p,-,-l;ﬂ,f) -—Pofr 31510#‘5 ' So he will toke with him
5 shirts, if “he has 71 Shirts, how many Combinalion of Shitts

Can he +ate. i i s
gl
2 (halal
T, = 1L __ =350045
(1-3)! 3!

Tn a bucket —there Qve 10 hans, every batt is mumbered fapm
[to 10, Tf Sﬂ'mé.f::oci? pulis our 3 of this katts vandomty |
how ”nr?}' Camfm‘mﬁng)[’ Could he take.

= !
r‘{:m.-r fe

(o)1
IOC' ~ 10!
3~ {-3) 3!

. = 120
- Ca :
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1 How mang 4olulion

1

® TR numbeq %[ unordered thoices Elf 4 —faom ', with 0
Je petitions allowed 14

C{'n+m-r,m],

Gop e s gnlimites]
¥ The mamber Ef’ m_c?mbtngﬁanf, of ™ ohiects with

mﬂPEHHnn&, dh 1
= The mo.of wys of distribuling O

' giilan batts fakp M’ numbered
bayes .

-l
ff'ﬂ+~3‘l'l,ﬂ-—|'] - fﬂ'!"m n!

i
F 1
'; (r-1)! o=l

—_

K The number of ' Solutons of %40, . .

-1t %pzar tn nun—nfﬁmﬁm
integers o 15 C(nta-1,h) 5 *

X The be ' : .
R bey _uf htcgmj “oluliong QIE NAAot -« + X200, where

Cach 470 4 ¢ (om;m-1) .

% SuFFﬁE "‘H'h’.bt' mpmﬂ_f' . imﬂ E'I'f Tﬂhfg':r.ﬁ i
Then the mamber of integral solulions of A +%gt: ~ 4 Xy=an
cobhee ql?_m.:')g%.mmf 1Ty 2 dln - 04 M

| Example:

Aocs the équalfcn 'I!1+T;+'I3: 17 have,
wheve %1% Ay ANE nnn—nEﬂaﬁue ?nbﬂae*r;:;?

Hene n=I1, N=3.

Tren C(n+n-,N1= C(13-11T)= cC19.17) = L (1,2
2 5, 2 o

gach 4olulion of the gulen Equalion ™ equivalent to distibulion
of idenbical kalls in 3 pumbeved boxes with aiepetitions,

whow o Sepaesents_the number of kalts in +he {Eh oy
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@ How mmdv boludions Qrve thot _tz[f_’ %+2%+G =11 Subieck to the

ConStraints of, 31, Ay >2 § %3 % 3.
%l N distribute | bait in bax , o batts fn box 2 ond 3 balls

tn box 3 ,
TRe oemairing 1 batis Can be distributed n 3 boxes .

e ('I‘*E"';H]: CCH,H'J: C{ra,z'}-TE Muﬁrﬁ which 15 Ahe TEt‘g‘mT-:d

m"-]F Soluwdions -
(o)

pat 2= 14U, a4y § 7= 340
The - given Equalicn becomes utv+w=11 and e 555!: fr

Ton Ne i

The ™MO: Elc Solutions 14 thr.rrr:—fufc e | G

C(n+34, n]— EC!E iy=C{13,2)=18 .
' : snney Chode. three E0s

e Tnfgacfrﬁ TRV

i #
Hene m=lo ond n-3, Hence the no-f gelecHon 15

Cliow3:1,3) e e (193] = B0

ST Leiif
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= =elalien (ra)

e

S

23
r——

ﬂerﬁﬂqurﬂ Fonabons 9

= qﬂ'mﬂﬂgnﬁ] %ﬁcljﬂﬁ o X Seouence

. y N
Aa, 8, Ay Q3 T & e = =i | c‘_‘al 6 T e;.i&_

la L&;ﬁuﬁn as the Sesias. the qﬁT*«'ﬁ’-'}
baban.

B Mg e et -
-.'!:'1[?—} = Gl.g'-'rql‘z-.;-l,— a ., = Oy = ¥ T
T .

.

"

) =g o=

Nt
L 2
: th
—E:ﬁcl the Cﬁ&ﬁﬁﬂq’;ﬁﬁﬁl 'Fm_':{'“}q_L.\ L ‘JI?ED‘JL =
Sequence },3, 3,28 —~— - Llom) Bnd the

':ﬂﬂnﬁ'-ﬂq]:ﬁncq -F,_am\:h::ra -:cr:rl Urv:; Seﬁ:—kfﬁfﬂ' .
{9& With an= 2™

@ s 2
5_-_:3‘2' Cam'sf:. ‘EE=1-E5 t?a!h?_-.ﬂ_r, B e e

Fird the qenemiing Ronakicy, o bhe
E‘%LLE-F}Q-: 1'-,.' ‘1‘.9:.!';-1[-

' : Egl - "ﬂ?‘dcﬂn ‘5--‘3:]:_::5‘ l.r:lj 2 ; L}_
') [} : ; .",lll
:.C:.,.-} = M4 [J. :
Wil ______f-’r
www Jntufastupdates.com 1
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2 _—
The=_ ﬁane;\.ﬁgﬂc:ﬂ .F;_,n,:'c."lnn ‘-‘139'] the 1{'“‘&'_5

bl

S :-‘IEE.E Vi

Gz = 2 ()2
M=o

., L 4V :
Hed the ﬂﬂﬁﬂqﬂ%%ﬁﬂ ":‘—’ﬁ*ﬂgﬁﬁ =t e

-E-':'L'lc:au:n'iﬁ'ﬂ sequencas

e

[ s i e =
y-0p =2, 3 N4

¥y j.-\_—'
Clh ) DFJ'JE'J 1 :1.:»! %ﬂ; Li-

i, 1
= 1 . o =
gﬁ\ L CEI"EI') ‘E.E:--|In,-1.§.J 931J~1J3J o g =R T

gt — (= .

o H"a
:} 2 ;. :

B i) Ty
TThe -ﬂEﬁF‘_‘l‘]ﬂ.lﬂﬂﬂ '{'Uﬁa's:::gr:: _';":,_._,I He= 'ﬂ
Sexnegs 1 5 {—a;mln;an=m
o v

Gty =2 Y R

N=0

l.;r".l ot = T
paap ey RS
XY e
L-a}ﬁj.'tt?":' B
i qien. sexjes ©,% °, 13,320,208 Lypia, - nd

Lt s T ¥
@n = ar(A+) Gy _

g &
e dﬁgnﬁqagﬁﬁﬁ R:ﬁagm 'E:’P]

NI oo cemies 15

P ™
a0 (ot) =
Ao emglstd el
Nzp =S O e
, ,::,r-i" L— a0
b=y = BL =2 it J%—‘
- & 20
o s 5§ =
M=y :%;/5(1}@) =& et =2 —~
/x/ _L ..,,:f = tf-‘:'_.
N=6 =
.
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e -l

)
s
® L Lk
"y 3
@ k= "
bﬁc{l bm._i
(1-az)™
® i e
1
=) N+ mm
@ -n_lf .:F‘ f;‘_l
@ f':“}nﬂ \ i " Lr {
Vi) = 2*___1_ -_‘L_."?' P
R Qcﬁ( } 1 ¥ 3 rl.;-*‘
® Ney (Laa)™ ¢
\
L] 2 ”
O (rad? VW)
o
e t ¥
() 0 -k® o= N+ k-) e
CK Ln._ﬂ Ll"'"\;ﬁ
|8
@ {:—1) Ak ¥ \
1o =) (k- —_—
QH '[ 'EJE.’"I (_l-—l)r!'
3
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?ﬂb’blﬂm_ﬁ. \- _
s 4 : el e 'L'I“']E!
uéﬁncﬁ Cﬁgﬁﬂsﬁl—,l ncﬂ -T-.Jne o '{TC' olve

\ 1 X = {'\- f-‘p =
Meconents ﬂﬂf‘\mt-w“nn e 9 i el ta

!5;&1: tﬂ?‘uzn e Eﬂ.nh-; "Ijl It B - T R wikh ag =
o
'Tﬂk:ﬁw hﬁkhﬂluéfﬁ "i% 2. |
' - i
| g Cl.ﬁ'l"-n = -E_ o - -=TYarag 17E
§ M= M0 ) . =0 B -n
: / F & -
5 n=) = & |
s - G
B ; L)
N=4. | ’ |
L [2:2a,52 22
- 324 +2-— | T E=8pL |
- |
Cn'[l'.-) '_-‘]—"31{—7'!":_1) o i__ 31:'; g-_-ﬂ‘zj—jf
; dmie &, : ;
- -
G(z) (-32) = 22 +1| il
- G- tg bz -~ |
iy = & Bi=* Q&) ~%= ;1‘: #.::LF[
(- (-3 Ge>a 7~ |
()=
6 ()
& f
G = __3.'_*-1-—- {:__-TI?; (1-31) |
(-2) :
=+ = HU"%'L) i E'L__# :
(=) 22 (-2 pi-a2) 3
.1.) --"--'*‘(fi_-}
S4| = &E'[-a,';-_)-\‘ﬁlu
AN

[~
P 1: 2= ' A TLJ') e ?E i {'
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Pujc e M7 — -1—5 in 8 (2 We fﬂq_f:

,HL x
Iy ~8 X
B=1
GL‘L‘IJ = .?__._41' = "'_ -4 l—.
(=) (1-3D) =3 32

'CJ{.L} - =il | ‘I'L
\=L L3

-

&Y = ‘(L- 131)

Py =] A [Fapg LX)

| S = -1+ 1{;-:*}]

@ Lléiry:(] e e ‘EL}D,:l ot ﬂenﬁ:’\ a !v:ft ﬂﬂ

rﬂm&mn B solve Secos@his :-_,.l.;gﬁqlb-‘.m&

Qp =264 Ban. g =0, N3 g, Wihage3F!

' § 55‘ e 'ﬁ?\tﬁf} )

Sy — "
lﬁn—\ ?:'q-ﬁ-'_]._'-:jzﬂ 59

-I.'; ﬁ {-p _L-n :n
|' = Qa2 -a_ E_ Dty o 11 - S qr‘-}—.

=1 n=11 M=

o
5
www Jntufastupdates.com 5
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(E’l[‘-:‘)_'q:' Nn=9%

—‘:'HL) -2 (f-‘nfl-} —nnj -3 iq[l}r:ﬂ

Unu} g
(0 _g-2) —oz (Gl -3)~-32" Gl =0

o) [F2r-2z v -
C:LE!—F) [‘“311—al+?] LB =D

G = o~
(-32*—22+Y

9, —2+62 =6

Gifeyo= BBE .
(1+am) (1-32)
) B _ A x —_—a )
2= - =5
o ()22 (149 Uh?ﬁl.’)
2-52 = p,Ll_-—'-_l,'I_) 3 BLHLJ

@ T (e

Al =25} o (1+)— ()

—-—
a—

257

pok z =-1 in GO, we ge‘f

50D = ACL-300 ) +B()
8t5 = A(142)+ 8lo)
2 _

e 224 in g ®, we jﬂﬁ’l{‘
sl < a(acw) +ali+l)

www Jntufastupdates com

1""4 .

)
=) e 32 E = 2 =3 E
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AT = 8y)
% = a(%)
B=1

| T M
! T

|1: G’L{?—'> P "_:,‘.I_(..!_j??) ,Jq_ __1._.

=2z
l:.:"\T"I = 2 [-—t‘) A [Bﬂ.)

%Cu'ﬂiiﬂfmﬁ'_ :‘hﬁta Ty -

Pn  Equetion thad EnpmeBa A 10
—':ga\m.g e one O rMoze of the PxeYloun

Le.ﬂm& =1t bhe Sequengs e Uy )L —--%n

iz called o e cumence *"l*—'lm‘:h:vﬁ "!'."u'p]

the sequence {Fln'}) :

o b
) Fod the Aot . Bue bexms O TS
e ouehoE Aefine "’*“ﬂ gach ot e -F-;-_.um_,.ﬂ
o . 5
melabion =nd obal condiliune

qecw e nce-

SEae
i ‘iﬂ

www. Jntufastupdates.com 7

(¥ Scanned with Oken Scanner



s = V. =)
S e n — —
&) an=PAan- Tt N An-2- i N
iy s — AT - q _-ﬂ‘
R_._”'J ey = C{.-,,_l 'l"‘:".ﬁ,_g e TR ¥ o _ll 2 e, &
_“'\:I 5 5
- - - LS e _'-,.
1 - X - 3 oy Lp A b | f Sy
; )|~ camer:- B-RB g qn == !-?:_';ﬂ:l-e') . \
ol RSN
Put-' A= 2
i
Ay =
Sy st

ay = af = (w}=232%6
| =
AL = gyt = (12@1:@5539 .|

o

V) a&pn = el 'f‘—l'}l;':k Ly =
] n-L , ﬁn ‘il_..fq"‘""

A S TR e 2 €

Ay = &
= i
Wy, = 3“13#1 b 3?-13_1_ -

= Bl Y 9 &,

= 3(6) +30)
i 3 = 1§ +q D 2% ™
www Jntufastupdates.com o 8

G Scanned with Oken Scanner



. -
A= Gmy o TRYVARG- -

—

= 4 az+ 6 Qg

i ‘-}-[}‘—0—1—{6 QG)
— \E+9L

—

= foy

I
Qg = & '[:1..5‘_1 -+ LE} G“E—l

":‘_C’L'L.Jr 435 Q 2

S(04) + 95 (9)

-_—

1620 4+ 6F5 | ;
ae = 6(as) +26
AE = Lige. '

= € (169%) + 36 20y)
o : = 135lY
il QNVEN ARIsS | Ap = an-) TAA-3 | C\en—ii‘:{l'i‘-‘—ﬂf“

Fu&: =3

i~
H

= Btk fleeg

'[:15— D‘j_‘}':'l.g

= D+

—is ﬁ_q: q'L-\-"-‘I -'rqq_,_g

M= tda
Oy 'iE

= A9 J"“:'*-L 2 23T 06 #E

www Jntufastupdates.com 9

G Scanned with Oken Scanner



2 e g B gy T RGeS : §,J--, ﬂ
ol B ;
e ﬂ
aq = % i
> ©3 = ST S P
= BarEny 5:
=4S P
Qg = I oy

g uE-"ll": o My |-L-.-1:1l.q-1-_-lmyz_ ::t,_FP::—Ibc:l_cln "‘P-lﬂ.ﬁ |
e salukiens 4o o &P Ahese =1:f::u.:-tf~:1‘}{:-:,1 |
dytlojmcan i kb '—l:_lhc?_ "—‘qweﬂ X

hia|l condiBons
L"'} apn = Ay T2 i Tho '—'@

M fn=anq T 0, *s =)

Jm[,"‘“

) An = R[An-| TIn+3 jﬂ-m@

R B, = 5:"—1.,.-}_1"1'[ ) S = |

www Jntufastupdates.com 10

G Scanned with Oken Scanner



r i
Pul; Hs 3
Az =yt LA O¥L
. AL
o =
=79 B+ XL
' &t BX L
’1 24 W%
| !
a4+n-1
A0 =(3490)
i —5 1k Wiraahe ity Poom o120
th) 'ﬁi‘uﬁﬁ t An = QAp4t+0
&
i.:=-5 Pven, R\R 1a a,= Anoy D
I’ .
= =t
; ==
;5: =2
Pu]; L e 1\
Ay = .
"
g Gy B
—mt I__'t_ 2 II
pok n=al
II.
A3 = a, 43 1
“.:fl_i_q-i;&j
EAg :a_,
www Jntufastupdates.com 11

G Scanned with Oken Scanner



pok A=y

":lf.ﬁl. 1:_.::1‘.1{._4 +- {,4[
= S =
= Li

I+ "_Hjl;ﬁl'j
. 2

= pul 0= =) 41y .|=—}L.:r
3

=) pde el Sy b4 L4y,

= a

3 .0.a9 ]

= |

= pub Noy =y (4 Eii]-;’."':i“ |
x

= pak sk D (4

ey
o

— E
1

An =14 (om).n
i I

R-ARVs Qps= Ry _-1.—'}_n+3

,qc:""‘ﬁ‘
pok 0=
o, = 0y TR

P

= QetS

— L\'_"E

_ ay+q = 1649
= a5,
www Jntufastupdates com

0 T R

A

S o

T T T T T T

|

A

et

12

(¥ Sscanned with Oken Scanner



T

== —

P

S
———r e

puk N= Yy
Ay = ay-) +2Ly)+3
= Qa3
= 9y 1)
= 954
= 3§
)
i
L
i
I
|
an =N+ N4 +Yy
x Qn = M+Ungy |

I L] n
ks e RR Vs an= 3a,,1

pub n=|

B

— D’ﬁ = ﬁl"" Q‘w"‘i‘“{"“,“ln:}‘
= oAy = o Yy,
o= ay = ¥Ry

-‘_—,7'}&,‘3 Lﬂl'Jl ?;'}‘:.Ljr'!![l.k_:?pﬁ

m‘l — Sﬂln]""L

= 304

= 3+

=, at)
Qy o= 4
.l’u—'ﬁ n=12.

Ay = By it |

= 3a,+|
=3(u)d

_—
-_—

12

Pi_.'rlc: Nn=3

q‘a.b 3 g t+|

www Jntufastupdates.com

13

G Scanned with Oken Scanner



An, — 3 ‘:{_l +!' [N
'[-‘r.:rl-. N=0 =7 Qp= E‘rﬁ\"'! !
= U3+l S L
e Ut_‘ (] < i:
i A= LS8 an= _j&_;__‘l_ = |
Aty = BRE Wiy M
= EE_%J-""" ?.JL_ N=y =) ﬂ'kn-’-3 :L"Li
5
= ke e g
\ gt
\ = By !
1 a_ |
1 ‘. ol FI'
e p.__ﬂ; n=2 = ﬂ-.n':'i__:_! IE
At .
T o2 ?3'.}‘:1 I
= a4 o
fin = 37—} Ll
o by =)
Oy = 3’_,_.?.— ' i £
& =13 i
An=40 r
g = o o |
sty o W= T ]
pok n %, _')._ L"" = f
e Sy e |
D |
Ay = I"'ﬂj
¢
i
;‘.
|
www. Jntufastupdates.com 14..“ |

(¥ Scanned with Oken Scanner



S |

r ":—k'?ﬂc\:e;lﬁt' e E'lc::@L_é : const cls.':] —the . Merence

selation an = R TR L e HCR Qak

L-l‘nezqig_ ¢ €3, C —- - Ck -:’_'1-?]'&. sjeal ”‘-’":'L:E-“[E__
. 3 of Recoence

— TTne c:"rr:q:LﬁtqﬁL:c, Equa=on

Selat E

‘:"l. 'HL;\I:IT'J’J 'E‘F_{"_'] EF‘_LCLEF .l-__ Des B .{__D

~—"The Solubiens of c_l—)&lc[—_e,:lg't:f‘a ‘EQ.LD'L;&E
e thmce Lypes

O i opole age meal g diffesjen
the  solobion is,

L then

™ o
Sy =R e

i Eﬁlujt:: on g |
an = [e4¢, 0) 1

5 whan 1g ,

| An = ‘:’PECIE‘J’E"‘-"E 4'C_L5‘~r-: ”"—ﬂ
;I PﬂDL‘\drﬂﬁ -
b solve  Lhe Rﬂmh]Eﬁca :rr-_tala‘m E, s e

’ éqﬁ-—i.- "F@:’i ™ = & fqt,ﬁl!q"'_—'::.
|

éEII H ?ﬁvera K. R iﬁj
CAn = Eﬂln__.l ""t'@lqh.l;__

B gk iieq,

www Jntufastu pdates.com 15 ‘

G Scanned with Oken Scanner



Uy — 5‘“‘*!“:-—1 o E::"‘r‘l“ﬂ'- i — .
c?_lrﬂdd'lécﬂ?tﬂht G:L o ER_ ;-'3 a‘lﬂ' 5:._.‘& ::B- |

2’[1:::::1:5! M= 9.3
+he Cﬂh‘eq @F;.Ci-,_c. o= :1-.'5:1[ Qﬁ(‘:l

AT-EIEE:}EHLJ dhen dhe beulzrcﬂ )

p S

_l___.. i

e N
A = S O T,

[

Ay = Cil1}ﬁ+{; Laj'ﬁ

< _}y:....-

Now , pok n=o
b
as =204
R T e )

anf PU'}C =1

{_-:‘._‘1 == 1‘_1‘]} '+"|H._l 31

B

o o= 1:‘1"["5(:_}_ ELJ ;
Now () & B becomes,

1:'1—‘."::!_: t@

d_'_____._-—-—'—-___-_'_h—_

Ay = ¥
120 =

e e
__L"_.L = F}_.

‘c:'h- g ar} 7

www Jntufastu ﬁdates.cnm 16

G Scanned with Oken Scanner



r 2 Sdve {he Hecmerxce f#;qu'l:-m of
= -

—_— n#}g_ o qﬁ_f:'b;ql j 4

An = Gan-| ¥+ Jan-2 :
My =1 = 9.

Girven O =5
C].L:r:l-

Sel ir

R.E s q;n — 6| —'I—D[:f'knml =
,:iﬂpfcm,le}dr_ GGLLLQL—T o
 op_bnAq =0
| 2t 39 -3 34 =0
-i viv-3) =3(#-2)=0
(=-2)(A-3)=0
ﬂ'],cr"‘i:E. 8 A

Lre ’-ﬁ‘ﬂ'ﬁﬂﬁ =ecks ose
the E-!‘:&L-.hl:;m 'i',-:lf.“ e

ﬁfq‘l\ qm\ Ectuq}u

' = [:_C1+cj_ﬁj%q
| |
L =0
L ¥ ! ag = {j-‘lu,"r led}lj) 5"
'S = o—0)
1 oy =[G+ E_ijil
hi L = [;C,‘-h; '11_':] 2 =3 [af)
%I CIlr:,t.-"‘E

12 = @i1G)3

1S 4 3eg =2
LA, = [2-15

an= (502"

=S = A

www Jntufastupdates.com 17

G Scanned with Oken Scanner



o el 4 Tecwmence :F'L;h

3)
e E-::_{r-.l_-l — & = —_— -Fga-l i 3 :q::“"“ll‘ﬁ,
a : |
=T A B-R 15 o
| s |
= ) 1 2
An = Ban —~leans J'
o | v I
i L .y #
ELﬂ = “H':»g;:]l t‘aﬂ"’rﬁqj J‘
an =8an it 1895 =0 i
- 2 *gé] 46 =0 :!h.
: =& R bs H .
:-‘lkj:qﬁl_ﬂiﬁ!:\c e |
:rfl-. B3 4lE =n
:..!I'f;_ yo-47 +le =0
Al-4) =1 (3-4)=° I
) (s = 2
'r_-:h
== *—PJLI‘ E_-'
\ -:Lﬁcj. Eﬁruﬂll B
“The E(j?uen T"ﬁDdLE' i A
fhe adelies wittles,
3]
Qﬁz {_’CL—II":J_U) LH-
FL’L "= I
e, = £C1+CJ_ {.nj)t'l_
e = ¢
Fu\: o= _
' !
_ o4
q1 — C{‘_'l-l C}_ ) :j;
Qi thay =50
| ;'{‘E_L: ‘Eﬂ"GL{' ‘!'._.'.
www Jntufastupdates.com 18

G Scanned with Oken Scanner



b= DTN %

1::'

| ® sdve the Sec v =jence ﬁe[an
E s S o G Ty Y T 3'+§‘
' Wikh ag=3, oq=6, a, =¢

'ﬂ'we_ﬁ TEcuTe Do ﬂfzt&t:'fm =

| apn =29 tAaTkAN-3

; By a{mf.\u‘-,ﬂﬁ o,

: An — 10~ #on.yF 2803 =0

i: ; ﬂkﬂﬁﬂet—ﬁﬂqakﬁc_&}gﬁ Tecoaence -"'T[Etﬁ!:-?m Is,
'. :‘F’— ‘:L:f"—’q 48 =0

spoke =1,

I e nocke o sl g ch;Ezaf»l
| e seldbion  wWitn ke

| T o
: ey e 5 B T

an = (P4 ¢ (o (-1 =g

_.-F-u_..- ol e

.
i

A= a (" ¢, (20" (2D

Fi:k N=0

e —
e

o= ukky [1:]':' ..1..:':5_ {__‘-'1)':. b & L&(_ljﬁ

.: = = 1':,'. F' = .::‘]_L..‘-':ja + ta[ﬂn
3 B Bty doay veeloRl
ok =1
P st By [_'I::lt - CL{._"I)ﬁ -+ €3 LJ.:}!
|
i
www. Jntufastupdates.com 19

(¥ Scanned with Oken Scanner



r Ry =
b -r."'_I s r_lqr lc'..:_'-,. ___%{_l_'}
P._':L. N=2
Ag = (046G ﬁitlilq-—,s@
B

el i T

solve @ g ©

—

ac, t3%G=g 2§

S =g +22,=6

fiL“Hél S v
oj +6c3=¢ —&

SSL'H{E @} %’@
20 +&-::B:.C|I

TRy AbOE =

i —3Ca=3

‘g = |

o Cn yalue in&

2o, % G{(—-1D= G
. Do, =2

www. Jntufastupdates.com

=

(e BRI ES

—

r
=

~.1?:\
20

(¥ Scanned with Oken Scanner



|| E:luL:cne ok 'iru\-:uw:ﬁﬁenmua Feconence ‘9'{‘1[-1‘1:;»?

h,ii:- =3 B TL?“':’-Dﬂ Tnkmm:ﬁdemuﬂ o Rers hﬁm“(i‘“”ﬁ'ﬂ
lu Secudjeence seatbion Wrlh consltank ¢oetlieayl;

| of Dleﬂ'—"le"i- k s a Jecujenc qur.:Ln‘t:-,n ",
| b

=

We-BAm Ko =g CiSna.

*Cangt G, Whese ¢,,Cy P K

<ole. By -,.-leql ﬂurﬁ[{xﬂﬂﬂ @ nd ‘E—Efu—ﬁ—l Gim) i
Q'F..:nr‘,r'_i:i"laﬁ r":@-l; ;‘Jﬂﬁjﬁ:'ﬁ:qukﬁ ?_,3:15 -I:I-L'-'Pﬂ'ﬁ.:llh‘@

w\ﬁ an (N)

i Mculaa zelulion %"'1 Geny -

'_ Gy | peL

i 0 conelal « Beimabupill B

£y Er&,:‘ Emt:inn(f:@+ e:'_lﬁ_) A d\k

® rmm
-:1‘3?.‘3?1‘5‘: le\ijmn‘qi o Th dc“-‘ﬁﬁ@i Fd,_qw.;q]
ar ot ek +d k24 - _"l'ﬁ’lmh

= 3]

H :1 e ‘“"L]“

b —_—

f

11 Soly= ke

i{{ ) = Aecumenas :‘1"'4&%1:.--,

I

o
yj. 0 = %E‘”"+1r’}q@=n e
‘:.-';'"-rﬂ"‘.n an = Eﬂ.nq +27 -ty

e be s T .

%‘&. !Tﬁ%

Qe - &-ﬂ..n-l,.: :Lr‘:"

E‘:ﬁuq I.—{H:rf‘::,

www. Jntufastupdates.com 21

(¥ Scanned with Oken Scanner



cﬂene:qlq[l, Saly ‘1'\:|.e::r~5

R o,

Ry, ~ By = O : 3
~fhe chomabemsbe ’Ef:mml.—kuﬂ =1 ‘ﬁhﬁﬁ €, g
M —E =
.l-l‘
ﬂ}'ﬁ:‘nﬂ":ﬁ* < i
=3 ;
“The -:u;ﬁ:m’:-é =nye ':’1!1‘:\] E‘:‘lluljlﬂr‘: 'L.I.JEU. E]- A
An=C, (_E'Jﬁ A
= GrEay® zth
F = (=
ey
1
Ay =(3 -;_-*.F-
r«:ibu_'. v e Lol ?1 b ﬂf;
3¢
[ R L il
497 - ad :,_n—i - W
d-2d\ = o4 !
52 (4522
1.___1_3(-1 e 5'_--
e
- B
Jfbie ta Bt e TN i
AT
d=0 = (=227 =
ik %
NLGLG; qn = G‘i_l_ ?1 1
) 2
ba
www. Jntufastupdates.com 22

(¥ Scanned with Oken Scanner



Ellp'r-tﬁ, r T

o7 NI «GRARH THEORY

i emph Gfl"aS‘Pﬁ|er ) Where ¥ 1-3 a non EmPtH
el
g—jgg{f ulcBe Elm‘Ents_cxre Called vertices (nodes o% points) .
ﬂnﬁ o Qrother Qel: ohoae elements are cafied edges (lines) .
£

.m; gmp]—a G coith weﬁ:iGES \ and E'dges E fg wontien 35

6o ,8) O GVE).

' Eq',-"' o Here "‘F'—"Elb""lvi‘% ; E:%El?i

i — Vi V2

o 1 T an ede e €E 3 associoted With on orered par
N

{uw khere (uv) eV

g e{edﬁ'ﬂ I8 connected o U ond V afa called end pofntsdfe.,
i,y 100 Virtices corrected by an edge In o graph I3 called
i qdiegent \ertices.
py a0 €dges @ nd ep are fddert i @ comon pint. |
1 (o Vestex then they are Called odiacent edges.

¥i £y Yo
4 € Y
e €3 B i)
Cun)
V34 Wy !
gy

here e hag Lo ediaent Vestices uordx,r :
Emihe above graph ) has kw0 amacersredges erondes
§9nd vi denoted 05 Indident vestex.
' ‘-*-a§mb,c,d§ ond. E: %m,mmmcq,d;.} droca the Smph G- ?

B j

G Scanned with Oken Scanner



i.-;:ﬂmct-&ae yertices and ed
Soii~the given groph G =(V/E)
vz %ﬂrbrudy £ §m,b}{bﬁmdﬂ’

965 From givel

E’i"ﬁ‘"‘edﬂﬁ of @ gm]uh G that Join @ ”ﬂde o “'5:9”2 FS i .
: m!ked o IocP c 551$ icq) deﬁned as € ~("’u“’) O@j
" Se-8-16 Vi

'l‘l"i‘HQ!’GEhi- 18 mOYe than one Hna(edge}jdming bettﬁéenh;.o
Ventices are allowed i & Graph then the qroph (S Glled
| multgaph.  Ex - Vi e i

; tg_ Elﬁl— |

Mg, 3 My
?’_"EPW_.E _gp_h_ﬁgmph has r*aﬁhegfmi:s nos mulkiple
5 called Q.5 Irople. gzaph.
' Bt 48w
flogs, £y OE|
\.’3 Cg vL’ url ; "

Pauem groph:~# goaph ‘i which loops and rmlhpie @dges

; awe qnﬂmed ls called Pguedr::s @mpl«

L Bry— TR N R T

m(f’—"r . L
4 |
»,:*;Oes‘ |

;--"‘-._. 3

D}‘I"E!:Eed ond undlﬁeclrgd gaph: .rh

: Undpected giaphi—An undisected qaph {31 hais q set of Wices

V and SE‘t @ﬂQESE

G Scanned with Oken Scanner



,«_.;:;’;“ unotdesed  poin of vertices. (@€ (Y, W) and (4, vip:

: b
L IHI:'E-: T R E'Ir._ ¥) TP e :.'- iy
:' h| T T Sl [a-=? ]
f V3 '“"-I' g 'u"q

* dsected guaphi—Adivected guoph 6 has a set of Vertices:
{4 a5 of edgeST such thot eadh edge ect s oodated
I'dlﬂ* on cxdesed qu of Vestices | méans dl?:-’E’[hDr'}'S oneach

¢ aajo(er; (Vi) VD) |

*WGF ﬂ._ka'@_“ﬂe d’E’SJE’E of o Vertex V C}Iiﬂﬁ und[m -

| quoph Gi113 the ro-of eagas el dent (Sith Tt-The degpee OF !
Hﬂfueﬁtﬁ'l deroted as deg V) teon @) =)
-E:j;;‘,"“ Mo deg{m L Q deg(vs} =3 . ;
j'_ i -. deg(vg) =3 degVuy) =2 41 i |
} 3 vy, _. g
|- constsuct dedee. Of Yestices Rsom glyen diageam.

g : 42

50:- deg () =@+, deg(Ve) =2 | Vs ;
iﬁ’ deﬁtua-} =3 d@‘a “"'L'I'} =9 byt ?
¢ deg (vs) =1, '?1951‘ (Ve) =0, G Ve

o ard mtﬂeqmem diwected qﬁlPHS‘ 5. =
m"‘m‘ﬁ%"ﬁﬂ & a votexy of-2 divected gumph Gy Is the I
n 1
'“'"b'ér of @dﬂes receivirgtosy Endmfa [aw‘;a‘:mnixﬁ at Vv

M'ﬁ-lﬁilg F . : __..'_:. E

G Scanned with Oken Scanner



R ———
doroted as deg(V) (0% IndEﬂU”-

The Outdegree of 0 vextox V of a divecte e
; enote
Cﬁﬂdgeg ﬁd“a (ﬂﬂ.'_:l:ml"ina (an 5@ndpn8 o v ond 8\

d graph 61 s the ;

o) @) oty 1. \
Exh- ) LTS ei.egEH} x| dea”ﬁ} =9 \
&/ dE‘jWa}:‘ d@ﬁ’f(ua} P | \
Va 3 deg(v3) = dES'H:VE_.j e | '5

Indegree  out-degree

hoter- ¢ S1=(y,e) I8 a directed 3111P1“r toith Edﬁﬁ e then

g S

€ deglv) - ¢

= ded (V) = n

ve\/ J o Eg ) =k Lﬁt deg(\V) = 2
=

e ———

| . Congts

i b uck El‘]'—de rees and - oo

. vl "'l"?._ O dQBTE‘F,_.. ﬂth-; 81"\1‘?.:’["'} 9]—&!}[15.

D e

%I. h L &3 Gy

i o, O &

Sl abo For groph o

| g2, ded(nsy . deglensy -

| Ggtel-e deg (a0 degem). de; (o :-4

: 3 = . 1 |

.';,deflfva} = ueﬂ‘rluai =2 deg (&) = deg (@ 3) ;)
td%{"ﬂ”-ﬂ x| d@j‘ftquzz a9 ﬂEﬁ rG}L,'} i dg._{__{ z |
i = i L 3 &{):1

'deg (65) ) sy
B 35? de () =\
IL s : .. : Ir'q..l. ‘i b3 -.!.|'*.|;I'

G Scanned with Oken Scanner



/fargl’;‘lr A graph G in twhich node tom) Yertey Ha iﬁnm
mllpd a null gmph The vertey Vohas' o E’dﬁ@

P T
" - ! i i W
g v "ji

oyery uerﬁ?l ln G FS cﬂnnectEd with euew other Vertex |

¢ exacty ore edgé betuen pair of digtinet Vertices.

;:g_x".' \n u'} ‘\&"’*_' Afﬂ l‘l‘:‘ﬂ\ yr,_,"
@ & \3!(

E_%ﬂﬂm | %@

Agoph G has ol vertices.of degree ia em,uuj fe mlled a

e 2 ylap

%E‘.‘ A ﬂh@‘ Yy s

B o W e N R
) Jy 3 & £
i‘?if’&__ graph— A graph Gi=(V,£) Is said-to be Bipartiate

gqﬂ)pf: e Vested N €on bedfurded Into o diQJG?ntSubSe’fS

o0dNo. guch thol- evesty edge @ CanrRetS Fyom Yito Ve NO_
o tﬂf}rﬂﬁ efthest & yesiHices Iny co91) Vo OF-Gr.

e YV a b

oSl B 2

T
w1 -
- -
: ]
: : b AT !
; - : ;
5 . R F R ;
< = o v ) 5 E y e R e
: ol T F o B

G Scanned with Oken Scanner



(Vi Ve)

.
ﬂL - ; : =F e .
i‘l ‘_’P_h‘s!rw Two graphs G = (W E1) and Gg =-(Vo,Ee) are

saaﬂ to be TSomorphic B there eafats a BijecHon £1Vi—3Ve

' guch that (U ) € By (0% adiacent vertices in Gy (UaY)EEY
'_ﬂﬁ@f odjacent vestices in Go. o |

gegree of Vertet o Gy are Ea}ﬁwd@r‘t e deﬁmf_:; of Vevtex in Gy,
& the acaCent vertices degrees are equal in @& and G Guch

ot G 18 ‘Bomorphic to G, then Le wonte. as G =Gig . -

{ciejwzﬁ ok vesitices ere Eumej SRk U

E'x._

| deawu =2 @ dES{un =9

%q(ve)= 3 & deglug) =3
:ﬁEswq] =3 & dEtj (tﬂ? =3 S
oy o dglug 23
?’%ﬂvsﬁﬂv@ deg(us)y = » o> F b g

| Lﬂugwenﬁm'gmfﬂmsﬂhe n MrPHAm. s 5

i e

e

G Scanned with Oken Scanner



[ ol G O O
| Shaw that the £ollow(ng graphg 6 andG!

(o)

] N

'Bﬂ_l; EEBU} 2 & dEﬁ(q} 0
deg(@): 2 & deq(H = :
'-‘.1'29['? =0 o d.eg-éb)—f‘z, degll) =2 > ,
,degﬂ_n:r-g & d%gﬁ;__g dd?jfb‘.r 2 7

She giuen oo gmﬁﬁs ane rEﬂrnmplr*n m.

| (o)t A ?

-:!Eﬂm =9 = ﬂeq (Vi) =2
deg(@ =2 & deg (V2) :E;,
deqn =3 © deg(W)=3
d9(3):2 & deq (V3) =3
m the first graph deg(31=2 ond In Sond groph deg (V) -
. Thege ko graphS ave not Iscmishrﬂj
Mok sepresentation of @ §raph: —iotaia representation of
& graph has 2 types- I Adjocence matzixt: g mcidence
| 1-AdJacence. molaiy:i— -
Lot or= Vs ) be & Ample groph, with n Vertces: ordered from Vi
| Vo bhen the adJocence motBix Am = [aljjxn of G118 ONMKD

- e

ek i i

y, Lo

p_r-”
: 4 O
2 Yot

| Symmetic molx defied by ot

G Scanned with Oken Scanner



g [ When Vi e ady :

| p othergjge

Eﬁj: = = rb Am = a b ¢ =

.J c €y d . b ) 00 l

Prd Sl o0
'fﬁnddEﬂfE matsa |- d |y { b o

ok -1be 0. gOph ith n vertces v- VI, Ve V3 - oo -Vnd
and €= 7€,€9-----. emy define nxan mokuix fim = (91 Joxe

. Where  ajj :%1 When Vi s Inddent with eJ
O otherwise

&y €2 Hz Cy €7

s
g (| P & 8 1
k|t ¢ 1+ © ©
wirg 1@ N @

dilpg=o i ) 7y

| Bind e adiacence and Incidence matT ¢ Hom given Qrophs

Ll /

&\ b : >
NS

) y

Q- the adiacent mabix Gom Bixst groph 8 Am-=

The ancidence 1} g g 12 Im =

@? Scanned with Oken Scanner



T —

A o v Ye N3 Y
¥y rﬂ | & &

s b 0t 0

va [0 vV O |
Wloo | o©
v§lh o O l

el vy

:En s €y B @&q
vi (v o a

- K T

i |0 | ;

“loo

¥s ma o

% loo o

=
G
O
0

|

O

€5 €5 €3 Ly €9 €)p

b
o o

o 0
© 0
| ©
= .

8
T 5 R

0 0

O

C}Dll
O O o

mlﬂnfﬁl-_1

0
I

b

TR odiacenk motsly 6 Second g‘rnp'h

Am - & b ¢ d

. SrEE  § 8
G i T S . :
ElE 3 o |
d{o 1 9. el |

the Inddence matiiy g
| Ph is

i

G Scanned with Oken Scanner



€460 B3 W B8 BE - wsdd Ah Ty

m ° A -
> Vi (R O S ¢ -0
i T A 0]
O T T - S
d Lo 0o o ! |

e

xow the Groph repiesented bd the adjocence matxix

w010t 0 Aex[t 01 10"
& 7 0 092 O]
ot Ol | |l 2 009
o100 | 0 0 1 |
01100 | L 01 0o 0.

wl-The givewn adiatence motat S
abecd e

qfﬂiﬂia*ﬁ
bllo | 0|
Llo 1 0%y
dlt o1 00
elo) 100

et 46, -

The given adiacence mokwit 19

ot ag . a bed e

=

L I R
0 09 0|
iy ) 9.0 O O
-
B

i S & p i B

¢lo vy o

G Scanned with Oken Scanner



i ki s

T e

e

3D the qroph from: §iven 11

S-(to1o
0100
lal o
2100

cidence rroka

Soli-The gfven srcidence motaL IS

fﬁ":h: Bt €g €3 EL[ ‘

P g
a (810 | 0N N 7
|
g B lo Ilno o i
; \ O 0 W t——
b
& 1 of eQ d |
q:a4e | !
Paths ang clrcuits; - ?
Jralki— A ok of o graph G, i8 defined ag en ﬂlternqt-a'ng I
Sequence of Vertices ancl €dges .voep\i @) .. ... . .€nVn sl:url:iﬁﬂ
and ending i
l‘ﬁ ith verbices Such thal each Vine @) ig incident I
coith Vi - A i
th 1+ A wolk Jﬂlﬂlna Vo ﬂnd ‘i,rn EE: E‘ﬂ.”Ed Ve —\h-fl m_lil;" :

It Corting ofly & g :
9 ﬂam verex suth a toalk (g colled taivial calk

HE.TT‘EU—E“ A Halk {8 Called o Tradl ¥ ?ES.EdSES are d'I'St:!l'}{.t.

B*P‘G—ﬁvﬁ_:ﬂq Imalk " i i
P:‘EF'I L] :l. ] w@\'ﬁcﬁs n

5. CireutE s — A Clycurk ¢ .
A Chreunt (o) tydle ig Gefined g a closd FQH"

does ot Centoln fepeoted edges (:eftaf?n&-e&aa)tl |
Y g SR R N

T d.. -

R

G Scanned with Oken Scanner



’ v 2, V» @6 Vg .' . : - : ‘T
.~_*'r,¢:" I« Vi€ Vg €aV3 = B
-~ ey €9 E v o [N

9.vi@vgeqVa€ayyesh Ve EgWV3

- Y
o E%* 54 are Walks -

g \fle'”’iEEVL{ e3vg egVe agVy 1:.5 ﬂt’ﬂ'ﬂ[.!-

. 1€uVye3V3taNe eV s o path.
3 veilvVaesVyesvseqva et fs a ctqaed Pthh

E_‘J:Eq'*f yegve e vy i

L. v envyeav3eavo @V, are chreuits -
.

: ore cifcuIts § paths
| petermine Of the fllowing Sequences :

Wy =N Yo

il R W e
e A R

Ly e1ve €6 vy€3 V3 eq Vo -
g8V eaN3 Eavyeyvs

| vy 28Vye3vy ex Vies vy,

: g-vsesVi & vy e va €6 VyeyVs A

5~VEE—EV553”'~JEHV5 es¥ieYa | & by
5"-"! [vesitex Vo (2 repf’ﬂt@d t}ﬂfce?sc:‘qt: tB_rpt ﬂIPﬂH"- |
mﬁkﬁ vestex Vi argi ending Vertex vg ,Solt lgn;id-.]uﬁ;
T opere all vesitices are distinet (e lE 18 O p::_th.

g Crrcul b
r 5‘“3‘“?‘8 vertex Vi End‘rng Verte* Vs, So it I3 Nt a

3.pere Vertex Vi,vyore vepeated , 80 it 13 nota path- -
arouting Vertex Vi ending vertet Vy; ol 18 » 1t ""‘Ma <
: LY - O U"_l, ’
<\ Heresvertexovs Y1 are repeoted, S0 IF 3 digs Fu
BT ~ | AT IRROR A ISPt ot

L e

. el i Vo A

G Scanned with Oken Scanner



s s = Pdth. : ¢
ig Not &
r 5. Here Vo lg repeated, SO it B8 k. J
| yested Ve, 3 s
Smiﬁra Vextex V2, E’rﬂrﬁ e W, \
Emt&emph&[lhmmang—paw ' -@\_.Eq |
are there Bom 1oy ( (i) Howd Many tyails ‘\
] .|
L '" (T e
19-9-1@ |
Sou- Tre passble paths @re fom | toy 18
l- 1eigesses

2. |1er2egze5Y

8. 162ey3¢es5Y

The ﬁ:eét;le ‘brils are  from ok g
I 1e2033e5Y

: Y1 289363 aey3e5Y
2. \812€0 2P5 Y

5.1e12¢9 3ey 9e,3E5Y

3 e eey3esy - i&2€ysegp 93 3es5y

#. le2ey3e39 693 05 Yy 9 18,2338y L9 3€E5 Yy
9. (e, 2e33e99ey3eyy,

i['Eu:!El‘if::pl'\vqr'rzl_ﬂﬁ o7 )] Euierg faph (o) Eu!e&riﬂﬁ E’f'ftulb —
LA bl in G g called on Euesian bgil ¢ distinet eﬂaesj

2.3& Conkine all yerkieeg atleast Once of &

S Aclosed & Il (atoit
2 cnaed Eulerian trail [Emrhrﬁ and ending Vertices Same)fe
l'ed Eulerian gioph (on Euler cfreyft. !
b )
| A'path in @ Graph 6 1 @lled on Buler
€Ve1Y edge) eractty ONCe. Caiotrgy.

2.VSital) vertices, at least Once |

I

PRI irides
EdSES}W 3

G Scanned with Oken Scanner



= T ] - -

fﬂl*{,r..--\_ ﬂ.’F‘ & B a (aff‘j'l nl.ﬁh'l"[h &E&STEE of E“m,_ﬁ vEﬂ‘_ﬂ:L
gﬁ'ﬂ then it i3 poagible to construck guler ¢lreurt

1he Graph & 13 a Euler path i atleagt one degiee o Witex
) G‘l.f:'l"i o
5T the glven greph Gris ot a eulerclreuit ond path 17
Grla 1# 1t verbices has odd dFﬂﬂJ{.}
| perevmine Whether the qroph i Euler Path on Clrtuie. ,

. e
sol' - From a giwen gmph Vi
Y
verticeS Vs % Vi,Vg,V3, vy { E
Vl '\,Iil -

g]*-df—'qfe? to evesy vesideyr 9
dea (V) =4 degwgm d@é(k’mﬂ!aeg(vq]:l
Dutdegtﬂi ‘L8 EVPrH Verter s
d@wn =1, dfsg‘f (V)= 1, dpq* (v3)-2 ,deg F(vy) = [
pgre Ve tte1 Yiand V3 has odd d'?gnae g
cThe EUEH Pﬂﬁw s "-.13 Vg - ?"‘VB _Vy -""'1

oY
9. fom ‘he 8l~.jen qm{:h chedk Whether culer Cranit Pll'}’

Wy Vo

Sol~ :flwm giwen grﬂPh L ¥
yerticesy = § Vi N2 V3, Yy, Vs). | s
deqlvp =2, deglVg) =2, degtua) -y
deg(vy)=2,deglVvs) =2 |
Heve all the vertices have €ven degrees
~The guler civeuit I8 'v’; ~Vg -¥3 = vq _-,.-5 _Vg- v,' .

&"‘ From ﬂaUEﬂ Slnph

YWwul..~ u_ S0 th[F IEI&

G Scanned with Oken Scanner



gt : 3, deg(b) = 3, deg (¢} =3 | ‘k'-‘ﬁ
HLd) =3, degre) =3, deglFi=3: | o
Here all the veatices have odd.' deqrees=3: &
e path is a.g.c—p.b-e-a-F

Here b-d, e ¢ edges are not Covedted - So it 1S hota pathy
S0t i3 hot a civtutt.
13-9-@

l'htrtjlfbtﬂunm-—ﬁ clrcui b in o ﬁm]oh G i3 called Hﬂmmhjrm
civeug con graph.

2. it contoing eachvertey I G €1adly once except for the
Btmﬁvg and endling vertex that- oppears kice

Hamaltonion PAth' = A Harnatorion poth I3 o Fc:lf"m that torfalng

&l vertices, of G where khe éndpoints ¢ -atmhnﬁ ond Erldrng
Yertices) may be distinet

- Determiine Lhich of the Followding graph 18 Hamaltor

.
i

man tireg
or an (y W E Ve
Eﬂh '[Ij f—"mmguen arqph e g % ‘
"JE’ThCES W= %*u"r Vg ‘I."?,,‘IJL, Vs ; : ea
'11-.. 5 Y Wy o |
e .Paﬂﬂ ) Vi-Vg-V3 -Vy-Vg_y, i |
m #i5 pah ol vertices Vighed exxty 2 '
Once gxcept arting e,ﬂma — eg
$als i‘hmﬂiﬁanlan -::'irm.t I I.:u, t'a r_. |
tih | . |
| +‘-’mm giver: IO Vertices v « % 8 e b, ¢y dYy
'ThE P:\fh |5 o-bed s o e ” :
L ; B A L TR R R |

G Scanned with Oken Scanner



H,ﬁg Puth all Vevbices viaited emcﬂﬁ once ﬂnd ecmhnﬂ m‘f‘!
nc;[ng thr:'ea oty R STy S R LG N O

(.2 15 a Hamaltonian path. &
g8 giw'en ﬁmph edhich fa Hamaltonion, clrcuit(or) Euler Chreut

' o 1 B E"J:_
otz L cageri- 2rom glven graph [ o
e :

q;-%'ﬂ',"m tfd,E;-f-'?j 318 - €6 | N\ v|€3,

e path 8 a-b-c-d-e-f-a ees e e dU i
mhis paﬂa all verﬁcces vigited (i) - |

grdina Mertm : Vs
1 {8 a m-awq'rkanﬂn Cm‘_urt ¥ o

caseg _'.f'{?-s'dm given graph degrees to ol vertices: 1 i |
deqta)=2 ,deq(bl =5, degl) =2, a::l@gtd} 3 dEgieJ
cleglffl .
degree of uemces b.d.e,f has odd degme IS n-:t
possible o Construct guler circult:

Eu}@af‘:El i~ Prorn 31%"91’"}9@]0"’ ‘J %'"‘l Ve, Va3, ‘ft{;'h"f:-_‘f"e}

i"

.I.;':,

H\ 15 "«l"l.-—'u"r;_. SR r: B :- , |
The Fﬂ i yef e O

Here all \.‘ErHCE‘S ﬁ.hmtpd Excs:kﬁ arce but Emﬁuﬂ Cll"d erﬂmﬂ

"-fErt’lcés nre d{'ahrf,l: e

L8 ot Hml‘tumun Creuit -
tgg__i i~ @zom given gmﬁﬂ dEal'ﬁes o all vertices
deq(yy = 2, degtve) =y, deg(¥3) =y, deglvy) =2

A deglys) =0, deglVe) =L it B

@3 Scanned with Oken Scanner



Sot: —T’ne Pﬂnﬂiﬂ' gw?h rg . ——7 ;

“’EPﬂﬂﬁ-iﬂv M- 13"
[ “-'i ERL
ard vigited’ ‘all vesitiaas . Emﬁh’gﬁ.

Here all elges @m:t’[a ance
and end{ng vertex 18 Some.

-2 16 Euiéy clruudt | P_f' k.
gp_h ﬁﬂmP}“&ﬂadeﬂPmrﬁmPhT G

eck €XCeptat
droeon 1n @ pane E.-u;::,h that no oo €dges Inkers e

the ‘-JE'rh ces .

Efi' i

I\ ue’termme the gmph fa it planor (onnok- e

Sol'=The qunarﬁmph i3

d
2he given 5rqph ia plenar (o1) not = b

E"T".':-""-.-' ST, o
o !

@3 Scanned with Oken Scanner



: ST e
e M T Edqeg rlhE o 'E‘

e gluen & qaphs are. gloner, ox ot
- e planar graph i

5‘9’!'5
== 5 ‘k b
? g ﬂfﬁim
J gmph , \‘
d %
lanar h 19 afﬂ.‘m
The P“ STDP ; gTQPh aidh e

T

‘ o - 5 L 1 , ¥ 'd.,'ﬂ,f;f. ':

abd, e |

= § T o i i ] ¢ y
. asc, k.G

4 mph
& 16 not postide to decmn he btﬁd edcae Il-fﬂarmﬁqu

v
gyery complete Bm}oh and above awe quum to b ert:cves

st 18 NOt ?ossmr@ to- daagn&e P?nnur aru})h ..
-+ These are nNon Plunur namphs.

charocteriatics - nw-—-nemfﬁ 0% So
e e T : . A Y
Were N = humber o UETHCES fn o gm!::h ooy
AT 1\ g1 ety Wt
ne = v u  ed ES
N e DR wiy oo un - faces” (ﬂn'reﬁmns

11'"““'!:1'.

n{: LAt 18 the corblnation D-Fin’cericar and E':ttemr 'I'Eairan

g p b i-':‘ LA T :'_ AR
?nq?gm; 3‘mp‘h
) gerln ! L {0k rd
No-of vesttices  Mv'= 5 i , oA

e

G Scanned with Oken Scanner



W

rep— ; h ng =

"o.of Baces (or) -:erj:{nrﬁ fom ﬁ‘wn 91’-:1[3’
fi-a-b-c-a , Rg-c-d-e-C

R = The regfor bounded by ae

EE-_- L "o i [F] i

Lﬁ(le ﬂ-b-ﬁ"ﬂ ;
c-d-e-C.

Here Riond R ave inteRioy ﬁej[mg-

ThHe @"s.t@m‘iﬁ‘a"l'ﬁea‘lcn Ry =1he Ptune ?mfah putside P“H’

Q-b-c-d-e-c-a.

 SE

e =3, :

The characterigtics to given graph NV-Ne+nf «5-643=9 |
a, |

2.condtwuct the charactewsHes o P‘uﬂe gmph. I
Soli~no.of vetices nv -y " i

.-:.l;,i,ﬂp.'?#EdBEE ne -y
| | no.of fa ces (o) vegions Prom given gmph P -
Ri= d-a-c-b-a.
Aere R I8 intodior W‘gf&n
The extesiioy rea;m

R3 =1he Mlane cutside poth 0-¢-b-a
SoDR o

The chamcterigh _ l

The gramtertica o NGO O-es0f -y gy
ph colouring and. Coveringy-

Colouring i— An mssignmenk of Coloyrs 4o the Yerticed cf a
h and no '

grap " o0 adiacent Vertices get- tho Some. calour fg

colled colour
ed. colounng of the graph (o vertox colourirg -

Bt % £o) - ped
s = 00 = pinkc J
C £(b) =Bue ﬁlfd} . ok
d . :;.}':E”Gm" L
_ ' i

G Scanned with Oken Scanner



h Euc nUIbest - the chvomatic number o ougoph G,

\:hE mnﬂirﬂum number of colours reeded to colour the
mcéS of the groph G and denoted by X(G)-

LX) =Y

: - r of given @partiate
| pekermine the chyom abc nUrHoe ! s

. o
- . eCv) =R, £va)=R,£V3)=R

- Ny Vi
elvy) = B, €v5) =6

X&) =2

@3 Scanned with Oken Scanner



'E 1] AR Trees

s toee (@ @ Slmple qiaph G Such that there 18 o Unique ngE
directd pathbeteogen each Fr.ur of vertices .In Gr.

i 1,

Here IE;-}CndLrDrEJdeeS 5|9

not & tmee |
->£9€€ 18 denoted as T’ |

d o -
,"‘5"5@ Hee — 2 wooted H’EE (¢ abree In cohich qpqﬁhcdur

v ﬁtﬁz SdE“
0 5r8ned as the root- (&mhr»& rnode Cor) "-.l'@r’cEI)

-_.}:u? Q. vestex v GH.— i3 a child vertey , B H‘ﬂt‘ Vertey |

g
a end Vertoy or exjt Vertey . « Such bhat Vo 68 O Yool
)
node ﬁ{xrnm Vi - -

hauer;i path . -
Trexept rotand child vertices Temainin

Irkervay tn?ﬂ m?ddl@ Vvertices .
e fevel op u‘w—utex v in atree 13 i:he

“--envn) and vn g q chid Vertoy |

L -t e,

g Ol Vertices arg’’

l@ra{-h DPSﬁ'nPJE Pa{:h

‘E*Bmﬂwemct
‘!he heic_:;ht- Cfln 'mctqd tree g the mw
: ﬂ"@#@l numt:e}a gkt I
-:5-." ':-:"'1:_1' I.'""" P {

G Scanned with Oken Scanner



el Moo o

|

| o oll veroes -

| aThehelght Of biee ig 3’

1 1. From the a;w:;n roored tree T

Sl . |
@ In the above Yree a s oot noder |

fov) ver ke . ' yoat]
Here cHid nodes are d, e, mﬂc& .

enval tosp terminal Vertices are.

—>ab,cid, e, f ard g has 0,1,1,2,2,9,30re levels Tespech-.%

(1) What~ 3 the oot of T2
(1)find the levels ¢ inter val vertces?

‘(i) what are the levels of wand z2
Civ) Hnd the chiids of W and 7z ?

Soli-Uheromm the 3tven tree ook Node, s '/, @+

ci) the levels of giwen tree  y,v, W, X Y, E,x’ r‘fi; 5
! ' ;.

; Drhrr'ﬁ_f@,r?;E;rB;q.-'
he Interval yerbices are ', w, X4 =,
Z |

Cliiythe level of cd 131 ‘and level of 'z fo x. ' ¢

(fuJTFEChlfds oﬁ Hund Z. are »’f;‘&*,: 2} m‘}dz_

an tree '~ A oo Tia qEPﬂnnlna'cre.e_ oﬁaanphﬁr
Tia & swagrapmm that contoing all of the vertices o A9
T G118 o @mected graph adich 1 yertices nndmedﬂaﬂf

aspanmng bee Of G muSthoye 0. edges.

G Scanned with Oken Scanner



d-vekermine ge Sparning ’c‘:fE’E'S Fom ﬁ‘luen gmph f

| 5'1"1"“‘19 Qpﬁhnfnﬂ troeq are ; b oy

i

/\LA

. BFS ond DESin Sporning trees:, —
. o i = | g

| ]_5_1:_5_{ Breadth firsk earch) -

 1BrS gtarts trowersal from vootnode end then explore the
. eearth i!ﬁ -T:he leve bd \eveltiat tB as ?csglueﬁm E:n{: .
node. ; | 4 b
2.BFS Canbe ;bne c:ul:h tho help of queueaﬁ@tm frrgt out) 4
::5']?149, BFS Lautks in o gmsmieum then vigited vemces are
®moved. from 'l:’}\'& queue until all vertices n tree.
DES (pepth ﬁrst Search): - AS

- Yo
R fom e Joersal G e veck Fede g A48

G Scanned with Oken Scanner



e e ———— e

e I

Jf ¥re Sarch Ror s possible from the reot node that s depth
| 2-DFS (an be done edith the heip of &toek (1St InEIr;r; outy
3. later on. icher t_'nérg 1S no wertex purthly to Vigit: all vertig
llzirp_ processed - -

NOke '~ DES fa more Poster than BFS.

2.DFS requires less rermory compare to BFS.

BFS '-ﬂ-b-r;—d-e-ﬂg,_
\ DFS:n—h-d-@-&E-a_

@ e 60 2
Lusé Eﬁé and DFS #nd the gpm.-;,na Ueafofaiu?ﬁ gﬁp'h
801~ BFSI-

[+ The oot node 12 @

@ o

2.node q hog two chlids b and e

actl S LD Aol Hhog ool oo i : ool
@(% Bl L. node ¢ ard & has child

S g b Sl S, | Hya . | gy

3. hode c has 2 thilds d arde nodes £ erd g
end b has chitd 4 eut 1t @il

bﬁd@?if\fgdtl-p_ UdUE R

NoKKI bag sbort 4oy oqd ') iy i
bl o4-c7b 4 ﬂ-ﬁ'

@3 Scanned with Oken Scanner



ST e

e

7 has one child Th"
o ©F 5{5 {_Lr;. ¢-d- f-' fl -h.

7 "
B
DES”
Vo V=C \ye v=F V=g o g Ik
W=fcby [w=fedal | o §£.d,ch | W= {EQ o= %Er‘}]:b c}
VFS' v=h v=bh
W=thAY [ k=394 | Ww=jd,0% )

SThe DFS {9 a-ch~aP—d~3-h-b. !

2:0ekormine BFS ard DES Bom the 81ven fimpw AT Uh)
EFﬁ— RN '- NI e Y P
I-:?f-e root Nade 19 o @ :

L™

2-root Node o hat é,ﬂHﬁg Eﬂrﬂc_r _ R SRR o .
b e d

L5 I.'" I e ']'l."'.
ﬁ 5 oy li'“ﬂdt‘id hﬂﬂ ene necd
@ byl }_}1'-

chitd I‘Dd "
3-TE::|E HdﬁESTEEFﬁSd'E n-ﬁrg | : -E
FEmGHId}cHE"\IJJ:'J child rodes
dard e

|

L

s

-‘J‘::\-‘. o
Forrie

al e
L

)

|

I'L

G Scanned with Oken Scanner



FUTD ™ p
§ VsQ v =b v:C y=d \ Vef
Hzib,f_B ‘ H:iﬂi,t}f \ N:..Edrﬂé% H:S_f,[}f Nii'd-leg
=g SR DFS 1S
H";{Frr—}:‘ ﬂ'b-t-d-f e

i_
'ﬂmmin'wnum S?Qm'ng ee) i~ A minimal g?ﬂ”n'f-';’q tree

\ ge_ﬁ'ig O Fonning tee el With minimum coeight to

(s R‘rsusml S for MST 9 prim's forwmsT .

1m -Fﬂr MST {—-gelect any edax_ of mimmum Jalue
HnL—E ncn_—aloaP thig Ig the _.,,cg_@ds.g e T.

s

'E,L:—‘.?\e{:t ﬂylrnmlqg edoe of G having Mrmmr.:ﬂ value that
| doeg not form a dreditiith the edges already included ’Ir';T'_-%

3. canlrinue Skep 2 unhl tee cortalps - ed{j@
Em ﬂj‘ﬂwn ﬁb‘r Sl "’1*5&1&11‘64‘!8 Vertey ond choose
e @dﬁ& fid rnh‘imum celght flom 6.

9. Ateach &nﬂa ,cmu@.a the edae of Snallest u@ﬁh‘: Jmnn\a a
ve’r':ex alrendﬂ Tl m:led o Yertex, notyat ncluded .

i
i

)
1
i
&'

3 Eﬂnhnue unbi| ﬂ]'. Vertices are included. o b

L l-£ind, the mfnurnum Apanning - tree. oP H»etf:etghted ﬂrnph
%'Nenheicm uﬁ‘n_g kruskals and poim’s alapn’chm‘

X Pmam

— & SRS §Iot ECRETS G WS

G Scanned with Oken Scanner



I e
f}’:dgeg'-{qrf}r gaidy  $a,ly

f Helgnts
saby thbey tbdy Fbich
g BT = i g
$ody  fdiey 4. We have tn condider
% L dby=1

3 3 3

e id wobknode

- g.e hove c‘mﬁ&]deq
e Iﬁﬂhqu-! 3

i . _ 5:Ke have ko congidet - 1o |r
a8 e |

_l A i o i !

| i

i

3-Kebave to condider

- fedyeg (ol
ity 1
¥ !
Ewu e Te W%
@‘?EES}-—

®dges faed fady fary Ja by ib;e_‘f.:?:i.:ur:d;%;:' ft_zr |
Neﬁhﬁ 3 = > l"'l': ‘3 peybye] et ".-"tﬂ; g €
. ey $GdY Edrtjj‘i
Tt ey

G Scanned with Oken Scanner



-

f, \-The Winlatum welght of . . g.peit minimum eight bl

al.nodes § bdy = "
/b_ e
: .

oy

d

yenext mirimunn welght

#ﬂj E_l; =3

: c
2 -constsuct the el Nimum Apanning tree USNg  kyughral's

oand pﬁmis"ﬂlaﬂﬁthm-.

s Dodierls

2 e elgori -

| edges  $a,by ot} $qeyonp
meights 13 6 3.

ebjaf‘}-_{%b,@ Tody 14,88 34,

;. oy 5 l y E
Thiey
3
& (- a i8 rootnode | | S

@ VB
Le

2-We have Censidor {aey :.9'_'

G Scanned with Oken Scanner



7 e hove t conpider £ eify =3

g @ '

@ =
y Wehave o congider

%#]dz_!: !

€

5. We howe ko cangidor §6i€Y =5

6.We have to congider ¢, bl -y

@——A——j}
o
y |

h%@onﬁﬁm - fe 14 £
edges fa,by faity 1€y bk §bieYy fcdy {d:ﬁ;ifl

Wﬁ}tﬁg - b - BT qi"E-'-Ff:T IL.‘H..

1diey  Sfey:

Lthe molnimum weight of
ol nodes s {d, £y

AT ; r j ! fie

P o
2. rmenk %brFH -2

G Scanned with Oken Scanner



—n. e

o htltme
}‘j nett %qrbt.' =3

b 5heﬂ{d&§1 -H
8 5. b e ek
e}
E v 4
d
he neat E{i‘:u[H y
b B s .4
l’"?
a’  w
£ 4
g2\

Binary tree: 14 moted Eree in chich he cHidren of each vertex.
ore nseﬁcarved a fined orderenq s Called Q'E{fﬂﬂ'ra bree.
| 2.1P dither each vertex has nochid , ane child con ko CHilds
| 5P a bree has one dhild then that child 18 designed a8 either

| 1efrehilel Con vightehild [butrok both],
. 1. T& oiverte toy) hode has oo children then the first Child 18 |
| degianed as- lefchild otherchild (3 dESiar':Ed o8 n'ﬂht child..

cize {8 9 y '{
hE‘[ghl'h:?,.

1o above tree Size 189" and.
 helght g 5 '

The ook hode T8 2 _. o
the child nodes ore 2514, Gt

@3 Scanned with Oken Scanner



pzsenrd e FRADCEGITH

orderi- A BCOEFGHT

postorderi- A® ACEDBHIGE = |

Lmshuaf preorder, Wnorder gnd, postordes from awn graph,

reordex ., —

goli~ P
ABDE(Fg

@_@E"_‘ W DBEA.FCE

postoded'— DEB g

Ut IR~ A cut Verker of Q tomnected graph ‘G I3 Q
,ﬂemrﬂlﬂhfﬂh 18 Yemoval the nl_.;m}:Er of mmpdne?‘t&s.

: x
——— R T T R S e o

= Q. e

B d
—yrere the vertex 'C (g q cut vertex.
s 1f v e rempving the Verex . it {8 dividing lnto two
Components fa,bY §2d,e4.
it edge (89dge) A - Bidge oF aconnected o G IS |
an edge cahich 19 removed Increases the < Yoo—sb %w

El Ty S
noonent - o vl ga T R D
{ l-nb«ef Eﬂ'ij R e R
3 ; L Eoem T e A E R A
G e ¥ : E : ; r PN TR B R
- s v . E: 1 } B f B 55 B 1 :-\.-- s R 3 .'.'--:I.‘

G Scanned with Oken Scanner




\r-—l-—'—'-.-.— - k . : = : ' i r 5
Dy veve (ed) ecdge-cubiedge (€0 Bridge

<> 1 00 quo vpmoving Ce-eh eclgey the- 1P

fte s o0 i‘mwpnn enle.

i | & ! '

Cut "":‘._l?_‘_'f, ~the Sk of all minimum number of €d4ges P G

- Pl
cehich 18 wmoval Cen) diacannecl @ gl{lflh [ @ cut * Gy

h 13 diMided

ke ﬁ SR ¢ el « ! :

—y liote enov ng of \ummgeﬁﬂ;f‘ﬂ b, (e tﬂ'ﬁ"

R 1!
et Thien 311:4[11 dWMrn{J oo !mﬁ imravmn?ﬂl;;
g bl )l 0 e
';l'u ]i" By ﬁ' E- '.
—r _’.
b a i
¢ b c d 1

=y Hee the cub 9ets g §Cb-o)y

(¥ Scanned with Oken Scanner



