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1.     Write your Roll No. on the top immediately Qn receipt of this question paper.

2.     All questions are compulsory.

3.     Each question has three parts and each part is of 7.5 marks. Attempt any two
parts from each question.

1.   `       a}    LetQ(x) = xZ ~ 2.ApplyNewton'smethodwiththeu.ndtial guessxo =
1.Computexi,xzmdr3.Comparethesevalneswith.theexactroot`/Z:..

b)    Define forward aeymptotic points for a periodic funcfron. Discuss the
forwardasymptoticpoirdsoff(%)=:(£+3

C}     Defineg(g) = 8+€sin(2S)foro <€<:.

i)   Find the periodic points of the fufiction g.
ii)  Sketch the phase portraits Of g.

2.            a)     Letp  be a hyperbolic fixed point with if'fe)I > 1.Then than is an open
interval  tJ of p stich that ,if # E U,x i p,then there exists fr>O such that
fkcx3gu.

b)    Find all the periodic points of f(%) = ff -#2. Classify them as attracing,
repellingwiththephaseportralts.

c)     ForthefroedonF2(£) = 2x(1 -#). Prove thatF2"(#) i 1/2 as " +
co,whenevero<#<1.      `

a)          i)        #t€hens'pgro€ug€fe¥; d[sT£:sfupp°se whse!re= £!      f°dr[s,€;=

`      Zr=o!gl.   Conversely,if d[s,£] <±,then s£ =££ fort Sn.

ii}         Compute   d[s,C]   for   s   =   (1000    1000   1800...)   and   I   =
(101010101018..-).
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b)     Definetr: Zz +  Ez as®(sosis2.„.) = (sfs2s3 ...). Provethatthecardinality
of pern{o) = 2n.

c)     Let€c(x) = #2 + a. Provethatifc < 1/4,there is aunique# > 1 stichthat
€.. is topologically conjugate to F# (x) = pr(1 -#} via a map' of the form
tr{x) --ax+ B.                                   `

a)    Define periodic point. Find a collectiong ofblocks over {0,1} so i.hat
XT - ®.

b)    Let x be the full c4chift. Explain sfatenenis that no longer hold if we
merdyassumetha±Xisashifespace.

c)     Define the higher block Shift. Prove that the higFier block chifts Of a
shift apace are also shift spaces.

a)    The inage of a shift space rmder a aiding block code is -a s~hift space.
b)    Define a shift of filife qxpe with example. Prove that if X is a chift Of

finitetype,thenthereisanlf=.0.suchthatXisM-step.
c}    Suppose that H is a subgraph ofG. What is the relationship between

the adjacency marfuces j4z! and Jag?

a)    Ijetx be a shift space. Ifxjv is shift of finite type, must x be a shift of
frofetype?

b)    Define psetido orbit tracing property (Shadowing property}.
c)    Let fbe a linear map of the Euclidean.sp;ce R" and d be the Euclidean

metric-fornR".ThenfhasPseudoorbittracingpropertyG'OTP)under
difandonlyiffishyperbdic,i.e.ithasnoeigenvaluesofmodulus1.


