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MATHEMATICS
Discrete Mathematics and Optimization Tcchniques-I

Unit I
1.(@)If 4, B and C are any three sets » then prove that: Ax (BNC) = (AXB)N(AXC).

I A, B mcﬁéaﬁmmﬁ, aTag@éﬁrﬁﬁmﬁm
AX(BNC) = (AxB) N( AxC))

O IFS ={(a,b):1+ab>0;a,b e R} is a relation on the set R of real numbers, then
show whether S is an equivalence relation or not.

I S={(a,b): 1+ab>0; a,beR} TR W3l & FoHeaar R @ v wer et 9 R
% s goaar daar g ar =g |

!

2. (a) Prove that in a Boolean algebra (B, +,.,',0,1), binary relation " <"
defined by (a< b < ab' = 0; a, b € B) is a partial order relation.

f@aﬁaﬁrﬁv%ma‘ﬁuﬁmﬁa(&mgmﬁ, STASTEIRY HefeT "<" &Y 7 ThIT
IR o 7 §: (asb < ab=0; a,beB) & AE Heltr Uah AT Hor waer

(b) Define minterm and maxterm for a Boolean algebra. Express the following Boolean
function in its conjunctive normal form:

(1, X2, x3) = (%1 + x2 + x3). (x1. x2 Hx'.x3).

mmmﬁ@qasﬁrmqaﬁqﬁmﬁaﬁﬁmﬁmﬁ@aaﬁmawﬁ
ma’mmmﬁmml

(x1,x2,x3) = (%1 + x2 + x3). (x1.22 H x'. x3)".

Unit II
3.(a) Solve the following recurrence relation

feafofad el detr # gar fifoe
ar = Ar-1+ Qr-2;7 = 2,qp = 0,a1 =1.
(b) Using generating function find the solution of the following recurrence relation:

STAH BoleT wmmﬁmﬁf@agﬂv@mwmﬁaﬂm

ar—2ar-1=5r>1,a =1

4. (a) Define Degree of a Vertex. Prove that the number of vertices of odd degrees in a graph is
always even.

MY Fr FfeE @ IR B0 mmv%mmﬁﬁwmmgwﬁm
g B )



in the following weighted graph,

R v T T T @ AT mmmq&maﬁﬁm

Vo
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Unit g

T IUTAHT G1x G2 mmﬁGl[(}z}maﬁﬁm 1 g,

UTeT gt areY ITF 3 Qﬁ‘ﬁ (vertices) 3iR 1Y (edges) =T H&aT i RAIfET

Uy

Uy V2, w>
 e— —e— o

(%1

Graph G, Graph G,

6.(a) Define Trivial Tree. Prove that every non trivial tree contains at least two pendant vertices

T3 98T (Trivial Tree) &I IRNRT $ifa) :
ﬁl"a}r Eﬁl’f@lﬁ' IGOREd A 9d&T (non-trivial tree) H HH T FH ar RreieT ofnf GRS

(b) Answer the following questions about the rooted tree shown below:

1) Listall the internal vertices of the frea 3HJET & sy 3aRe Qﬁﬂfiﬁr!ﬁﬁ'ml
ii) Which vertices are children of i? FEFlE MY f‘\h’?\]"%?

iii) Which vertice is the parent of h? h T AT-Rar sl @7 REx g

iv) Which vertices are ancestors ofm? m ?"{éﬁ HieT-leT R g

v) Which vertices are descendants of b? b & FLUST BBl R

| et

SV,



7. Solve the following L.P.P.

UnitIVv

SeaTaad YRS WA AT (L.P.P.) Ff g H<

& aa (Max.)
wfaeer (s.t)

zZ = 5x1 + 3x2

3x; +5x, <15
5x; +2x, < 10
X1, X2 =0

8. Solve the following Assignment Problem.

Pfafld fPrade g &1 g F
Task Subordinates (3TENFEY FHIHT)
(@) i 10 i IV
A 3 26 17 11
B 13 28 4 26
C 38 19 18 15
D 19 26 24 19
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APyt - A\'\z) Fowne Quak v .

2xn+3

1. (a) Prove that the sequence {x,,}, where xy = 1, x4 = vn € N is convergent.

Rrg e s argm {x,,) w8l % = 1, %541 = zx’,;” vn € N afiemd 2|

(b) Prove that the intersection of an arbitrary collection of closed sets is closed.

Rrg PRY [ <ga Tl o1 Ww Wi Pufer @ dga we g g
2. (a) Prove that the set of real numbers is not compact.
Rrg PR 5 arafe deml o Teg e T8 3

_1yn—1
(b) Prove that the sequence {x,,} where x,, = 1 — -;- + % = e o i 17)1 ,VneN
is convergent.
. —1)yn—1
Rrg AR e o () S8 2 = 1 — 2+ 3 — o+ 52— v € N aifrerd &

3. (a) Prove that every bounded sequence has a convergent subsequence.

g aIRT 5 ye IRag IgHa &1 TF A SUTgHA e © |

(b) Let f be a continuous function defined on [a, b]. Then prove that f is bounded on [a, b].
a1 f, [a, b] R uRfta g Waq wed 2| a9 Rig SR & wee f [a, b] & 9Rag 21

4. (a) Prove that if f be a continuous function defined on [a, b] such that f(x) € [a, b]

for each x € [a, b] then there exists a point xy € [a, b] such that f(xy) = x,.
g #Ifg & aft [ <ga w1 [a, b] 3 Haq e & @ifd f(x) € [a, b] Vx € [a, b]

W9 W fg %y € [a, b] 9 yaR femm & & f(xy) = x,
(b) Prove that the following function is not continuous at the origin:

frg PR 5 1 Bem 7o g R Fag T8 &

3

Xy
flx,y) = {xz + 6 , (x¥)+ (0,0
0, (x,¥) = (0,0)

S. (a) Discuss the differentiability of the function f(x) = |x — 2| + 2]|x — 3| in the
interval [1,4]. '

et [1,4] # wer f(x) = |x — 2| + 2]x — 3| B s # fRdeEr SR
(b) Verify Roll’s theorem for the function

f(x) =e*sinx, Vx € (0,m) )

wer f(x) = e*sinx, Vx € (0,7) @ foy I W &1 FTT B |

6. (a) State and Prove Darboux Theorem.

(b) If f(x) = x,V x € [0,1] then prove that function fis R-integrable

7. (a) I.,et Xin=1Un(x) is a series of continuous functions u,,(x), ¥n € N in [, b] and converges
umforg}ly to a sum function fon [a, b] then prove that f is also continuous on [a, b].
AT Yeq Uy (%) <19 [a, b] o) uRefia e woray Up(x), Vn € N & aoft € qery [a,b] =



AT B f B genR: AfRg Bl & wa Rig DR s f ol [a, b] W T

Vx € R is uniformly convergent if p +q > 2.

0 X
(b) Show that ¥iey - ==
Vx € R qovmrr: afm@ 2 aRk p + ¢ > 2

TRk R p x
e Zn=1 nP+ndx2’

8. (a)Test for the uniform convergence of the series Y=o X e

atx =0.
MZ‘,ﬁgoxe‘""a‘#qmmsrﬁwwa#ﬁwmiaaﬂhmawu‘mwﬁx:Oww'ﬂmmaﬁmfafﬁml

-nx gand continuity of the sum function

(b) If a series X, f;(x) of continuous functions on [a, b] converges uniformly to sum function S(x) then

sum function S(x) is also continuous on [a, b].



B.A./B.Sc. Third Se|‘1/1este'r Examination
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SECOND PAPER

Differential Equations
1. Solve (za @)
a) (23 +xy? + a?y)dx + (3 + yx2 — a?x)dy = 0
b) x%p? = 2xyp 4+ 2y2 —x2 =0

2. Solve (g1 #ifom) :
) (x—ap*+(x—y)p—y=0
b) (x3 + xy*)dx + 2y3dy = 0
3. Solve (a1 #ifm):
a. (D*+2D3+3D2+2D+1)y=0
b. (D? +a?)?%y = Sinax

2
4. Solve (g #f¥): xZZT}z’—x%+ 2y = xlogx

5. Solve (e @) :

2
ZTZ +(1- cotx):—i'—ycotx = sin’x
6. Solve by the method of variation of parameters
wrEe R Y gRT 8 AIRE
d2%y

—> +a’y = cosec ax
7. Solve (g« @) :
(a) dx — dy — dz
x(r?-z%)  y(z2-x?)  z(x2-y?)
(b)r—2s +t =sin (2x + 3y)

8. Find the complete integral of the following equation by Charpit’s method -
Frefefad wiiexor 4 andf Y X gof T s SRR |

2(z + xp + yq) = yp?
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Ql(a)Ifa, Unit I
li(f%)A.B gufru(].‘dag\*nm Y three sets, then provethat: AX (BN C) =(AXB)NAXC).
§'m’f“ﬁb‘tmﬁ,mmnﬁm&./lx(l?nc)=(/1><U)n(AXC)'

(b) Prove by the principal of mathematica] induction that
ol HTTHT RNgia oy ETIAT ¥ welRfa 9Rey 5 1+243+ .....4n = 2@+

2

Q.2 (a)How many integers are there between 1 and 1000 which are not divisible by 2,3,5

and 7.
1 3R 1000 & e fvaay qoites & i 2,3,5 317 7 3 R a6 &
(b) If p,q,r are any three statements, then show that

Iig p,q,r Eﬁlé?ﬁ?-r HUA E, df gAfgw 5

((pvq) A(p—T1) A(@q—>1)) —r is a tautolology (T g?l?ﬁ? ).

Unit II

Q3 IfS = {@b):1+ap> 0; a, b € R} is a relation on the set R of real numbers, then show
whether S is an equivalence relation or not.

ﬁm.ﬁ@m‘r%w}?W‘Tﬁmﬁaﬁa’w.?:{(a,b):1+ab>0;a,bER}%,?ﬁHHﬁfﬁ
m&%mswma%mwl

(b) If a function f£: Q — {3} = Q defined by f(x) = 2:%33 Vx € Q — {3}, then show whether fis
one —one, onto or one-one onto. .
A TE BAAf: Q — (3} - Q P o & wRwiftr & £ (x) =222 vx € Q — {3} waRiq
mq%mfm,mmawmm%?

Q.4 (a) If (L , <) be a lattice with two binary operations(V) and (A), then for any elements
a,b,c € Lprove that a A (bve) = (anb) V(aAc)
afe(L , <)vw et WVWAMW%,WWGWWH‘?%&CGL @ e Rig
?ﬁﬁrqf%»‘a/\(ch)a(a/\b)v(a/\c) :

(b) A patient is given a prescription of 45 tablets with the instructions to take at least one tablet
per day for 30 days. Prove that there must be a period of consecutive days during which the
patient takes a total of Exactly 14 tablets.

@Wﬁaoﬁ%ﬁ%ﬂﬁw?ﬁmwﬁﬁﬁwﬁw U® el a9 &

SIS & FY <} wirelt fol R FIRA B TR T fedt my '
RriA 78t et 14 R e 2] O O Sl e o 3



UNIT 111
Q.5 (a) If (B,+...7.0.1) is a Boolean Algebra, then for any two arbitrary clements a, be B, prove that

Ife (B,+,./,0,1) T FFAua damifora ¢, ar el off & ®@ex 3w o, bend v fg A

(@+b) =a'. b
And (@) (a.b)' = a'+Db’

(1) If (B.+...°.0,1) is a Boolcan Algebra, then for any three arbitrary elements a, b,ceB, prove that
afe (B,+,./,0,1) Tk giad demfog &, a A o der e 3@ad a, beeB & AT
GAIIY

(@+b).(b+c).(c+a)=ab+Db.c+c.a

Q.6. (a) Prove that in Boolean algebra (B,+,.,”,0,1),Binary relation “<”defined by
(@a<b & a.b' = 0;a,beB) is a partial order relation.

R HST & gaga Aswoa (8,+,.,/,0,1) 3, Ramurdy d@av "< gRT gRemRa
(@a<b & a.b' = 0;a,beB) UH IFRF HHA TEY &

(b) Define Minterm and Maxterm in a Boolean algebra. Express the following Boolean function in
Conjunctive Normal form:

qﬁwm#mammmﬁuﬁmzﬁmlﬁmmmﬁ
OIS AT §9 A I DIfAIT:

F(x1,x2,x3)=(x1 + x2).( %1 +22") (%1 + x3)

UNIT IV

. , Unit IV -
(.7 (2) Find the generating finction of the numeric function , = 3r + ;7 3 0.
WD B =3+ 21 > 0 9 9 Bet T ARA |

(b) Evaluate the sum

UGS I B |
124224324 12

Q.8 (a) Solve the following recurrence relation
=1 JIgh Way @1 & S0 PR |
=4 +a1_2,'7'2 Z'aO = O,a]_ =1,

(b) Using generating function find the solution of the following recurrence relation:-

et @t wer ¥ A GRIGRT W @7 g 5 ARR
a—20,_,=5r>1a=1

¥k kk
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e
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I A (rn) R= 291 A2

Rﬂom (&{-) A, 4 Ay =D
U, + 39, —Xg 2> §
Yy o 29, & Y
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O~ & owr |

Gole Ho ol o Hoo <f””°“w§7 L.pp J,d Aimbley mettioes.

SRIGAH (Mmad) R= Ysl,+3%a

SRR (S8) oA L
Ay £ 8
U oA &7F
L PR K
—9{1_ LJ
c‘m’[a/u:l) oLy, Ay >0
Onid IV

G CraaT <y ST T TP
Aol He ol |Dutns csigmment pushlen-

S 1T T v z
AR [ q ] Q9 58 I 1q JF
R ya 18 TR 50 63  Yg
c | u Q8 91 3% 45 33
E Ty He Q F 49 39 3
. 36 I 5F 23 ) 18
3 5¢ 53 3 13 28



5 T e wmemr o e o —
Solve  H, rfol,lowi,\\j *H{CLMr})mdgﬁm preblen:
D, D Da Dy o
° \ ™ | Y 30
0y 3 3 & ! 50
| oy 4 2> s 3 e ]
\;\")’0 Yo 30 |0




