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M.TECH SEM.-II INFORNIATION TECHNOLOGY
REGULAR MAY-JUNE 2012 EXAMINATION

3IT205: NETWORK MATHEMATICS
Max Time : 3 Hour] 

trotal Marks : 7oInstructions: 1. All questions are compulsorv
2. Figures ro the right indicate iull marks.
3. Answer Both Sections in Separate Answer sheets

SECTION-I

Q-1 Answer the following questions.

tAl consider a link to which packets arrive as a poisson process at a rate of 450 [4]packets/sec such that the.time taken to selice a packet is exponentiall;
distributed. Suppose that the mean packet length is 250 b1tes, anA tnat tnl
link capaciry is t Mbps.
(a) What is the probability that the link,s queue has 1, 2 and 10 packets
respectively?
(b) What is the mean number ofpackets in the system? What is the mean
number in the queue?
(c) What is rhe mean waiting time?
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For given Markov chain:
l.Compute Stationary
probability 2. Compute
Residence Time in each state of
markov chain.

Compute temporal path
length for all nodes and
show steps of matrix
building.
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OR

Consider that, a person is on an infinite staircase on stair number 10 at time 0
and potentially moves once every clock tick. Suppose that he moves from
stalr 1 to stair l+1 with probability 0.2, and from stair .1 to starr r_1 with
probability 0.2 (the probability of staying on stair 1 is 0.6).

I4l

Compute the probability that the person is on each stair at time I
first move.1, time 2, and Lime j
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*"tal and extensive forms are equivatent if informarion sets areIn the 802.1 1 (WiFi) protocrp'n*;xit *f,,,-;ffi j:t, JT: i;l:ttij #.:* i},; [: i
;:1h illil tr"[ ],trf x, i i;'iU:: s rar r o n s e n d s ou, u,,,,,. " Jli.l ltiitri.*a
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Does the WiFi game of above
describe it. 

example have a correlated equilibrium? Ifso,
IC] Consider the state_rate_transition
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[A] Show an example ofa pr

. i#: ;ffffff 
;"T# J''iTilX'i"iI"*':''1fi f ffi Lilffi T:H:":f li:''"' 

;iifl:.,i;:T,fifi:::::'lrprepared ror a nnar an
straresy: attend or miss ?'ffi yd ;'ir ;;;'i#;li tni#t"t$*.TJ#*l
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(a) Write doq,r: the C rnut i,ror thls system.
(b) Use the e marix to
compute the stationarv
probabiliry distribution of this
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enswer the following questiern.

,ri:lilL$jii1;3;'"ai.,unitirv [pRopHEr] new varues ror pa,s ps,6 [4].  /5  ,H :0 .25
,F ronv I o B C

A 0.5 0.5
B 0.9 0.1

or eprdemic
Node A

Dstrd-TGJvo
D 0
G I
F I

Write pseudo code for two hop routing protoch

lB1 rollo*ing@age 
vectors ft

.;m*l ', :g",1":,,lecuve -rnes sase u."to,,. "o,,t"il.Ti1l *trj"il: t,i,i o,
routing.

ffi
I\ 0
E 0
F 0
F I

[C] Show the mathematical f
protocol with objective t#l*"ll:i'ociallv 

Based Routing (SBR)
constraints, 

rncuon, tnput, output,fixed parameters & set of
I4l
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tAl Suppose that you are uqueue on ou"io r o,,,'JLi ffi :I:ti li*.l# ,t: :ffijil,?lf?:,x.,ff ",?: Tff t r.1
ffi ",1ill&:3flxfnHff #kllffi ",:*I'J;#,T"ii;iupposerhatyourun

Section II
Q.4 Answer the followine:

Loss rn|e rlt l s
bqffers

l :09.; . : .- t0r; t.90q-; i.40q6 _1.009.6 1.809,0 2 .100 ; i l0o 0 +-i0../ 2-:0%
Los! rnte n{fl 100
brtler.s

t  t o " o ].r-60,,o 1 .10% 0.80e; t . :Oqo 0.10e.; 0 . 7 0 0 0 l.90oro 0.t0e6 1.:0!,;

the buffer size harre q oi^-:3:::,:T o:rl^,:yh*: u .i*nin"u* .8.,_i,o,, .Jil

Represent the problem in standard form.

iBl 
iiii1ffiffr"***;1*#ilru*rlnl?;l: _,:i:r*,hrorlsh,wo r4l
fi sif#t*#*r*ru1+1xlr"r;;s$iilf:tffi:+#ffiI"
;:kns:'#il*:Ii:ir{fJ'il?*1,'#:9vr'AundP'r'"r'"""".in"'"n'
.xTlli#trf; #;.3;i:'":1-tl"'n'rx;#u'ru,'i?''J#"':$':ff ?'T"';;:;
pavments to the ,,* o-",#i,.;; d;' 

';LH":'ff 
;#'o:':'#"ffifJ ffitt'#:flX

tcl
SJ:::o:: .*". 

Bayesian network in iisure. it
f".":' j::rIl": ,l*" is a packet tosslcausj
lT.- :u" ̂ be..a .rimeour "i-i.;';;:;i;:;::ll::llt, ,simirarly' on rhe loss or anackno\aledgemenl. there can also be a timeoul,
1, 

pu.f"l toss can tead to a duplicare
:c^Yowiedglnenl being received ar the
:j::.-l:i.* 

Packer. and ack loss are mutualty
l1..jrl]i; 

as.ane dupticate acks and rimeouts./1no. r rna y.. if there is eirher a duplicate ack or a

;Ti:i' " 
the transmitter, it wiil retransmit a

Find P(packet loss j retransmission)
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rn an experiment. a researche1 ms ti me p.,i "I' ir," ffi ;'qiff :illTilTnl :i',ff :ffi:lTf ,h: ;L,,,il 1;rlcenarn number of packet a*ivals. For i""*"e ,il# wlre ta6 time periods that had 6arrivats The researcher expectsrhr 
*.:g;;;i il:.J; be a poisson progm Fiqgft"best Poisson fit for the sampre. Use this to compute the expected count for each number of
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anivals' what is the chi-squa.ed variabre 'alue for this data set? Determine whether thePoisson distribution adequaiely describes the data-

Ntnrb er oiprclier
amr'.1ls 1 l 6 li 9 t 0 t t 1 : 1 i l 1 1 6

Corxrt 1 t : s i 6 a$i 1 1 6 1 0 r 165 l : { 7l 1_i 1 0 9 :)

ir::"t.:li:"ll:py,.1ill1" 1o find the oprimat vatue or,=, * ry rubl..,,*h;;"rhar 11,2 --- i (i.e. the p"iri; (r;;. ;; il;:i ;;:l:
Use Bayesian network presented in e.a[C] uUorr"tOnjand find P(ack loss I retransmission)

Q-5 Answer the following

IAI Perform test to validare total unimodurarity (TU) of grven matrices. If it is TU then derivethe partition matrices.

l_1  ,1  0
A:  -1  0  0  1

0  1  0_1
0  010

Prove that
-f -:fYp.c-) then {-:l'-pi,,s -.\7OJ}

Consjder the following probability mass function defined jointly over the randomvariables,,{ y, md Z:

l !9991= 0.0s;  P(001):0.0s;p(010):0.1;p(01i) :0.3;p(100) = 0.0s;p( l01) = 0.0s;P( l10) = 0.1;  P(111)=0.3.
(a) Write down pX, py,pZ,pXy,pXZ,pyZ.
(b) AreXand Y,Xand Z, or )'and z independent? what is the probability that x:0 giventhal Z:l?

OR
Answer the following

Two users, Alice and Bob, can schedule jobs on a machrne in one of two time periods,Period 1 or Period 2. If Alice schedures a job during perioa t, she gains 
" 

u"*ii"izounits, and incurs a cost of r 0.units, and during period-2, she gains a benefit of 10 units andincurs a cost of 20 units. If Bob. schedule, u.;ioU auring'f.rioia t, ne g"in. 
" 

f"*frt'"i iOOunits and incurs a cost of r0 units, and during period i, he gains a benefit of 10 units andincurs a cost of 200 units. Each user may sch"edule at most one.lou in one time unit and ineach time period, at most one job can be scheduled.

Generalize this to the case where n rsers can schedulejobs on one of k machines, such thateach user incurs a specific cost and gains a specific benefit on each machine ar each of mtime periods. Write out the ILp for this problem.

For the sample below, test the null hypothesis that the mean loss rate is 2yo at the 95%oconfidence level.
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lcl A hotel has 20 guest rooms. Assuming outgoing ca s are independent and that a guest [4] 
-room makes i0 minutes.worth of outgoing-cars"auring the busiest hour of the dai, what isthe probability that 5 calls are simulta"neoisiy *,i". a*irg the busiest hour? what rs theprobability of i5 simultaneous calls?

Q-6 Answer the following questions.

IAr What are the characteristics of Helper Nodes ? write message deletion algorithm. t4l

I4l
I4t

tBl show the classification chart of mob'ity models and 'st mob'ity metrics.
tcl Write pseudo/algorithm code for : l. packet Drop policy 2. eueuing policy

-----x---------x_________ END OF PAPER ------x_________x_-___-___
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