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Branch -M A T H E M A T IC S

CORE ELEC TIV E ! STO CH ASTIC D IFFER EN TIA L EQ U A TIO N

Time: Three Hours Maximum: 75 Marks
Answer ALL questions

ALL questions carry EQ UAL marks ( 5 x 1 5  = 75)

1 a Prove that Bt is a Gaussian process.
OR

fa Define ABt = Btk+S 

EilyiABk ) 2 - , ) 2
L

- B tk and put Y(t,w) = ^ (A B ^ w ))2 , show that
t kst

= 2^f (Atk)2 and deduce that Y(t,.) -»  t in L2(P) as
t kst

Atfc ->  GO „
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c Define Y : Q - > R  by Y( l )  = 0, Y(2) = Y(3) = Y (4) = Y(5) = 1, Find 
the a  - algebra M y generated by Y.

a State and proved the Ito isometry.
OR

fa Let f  g y(0,T).  Then there exists a t-continuous version o f
t
j f  (s, w )dB s (w);0 < e <  T , ie there exists a t-continuous stochastic

process Jj on (Q,F,P)s , t  P Jt = JfdB 
0

= lVt, 0 < t < T ,

3 a State and prove the 1-dimensional Ito formula.
OR

b State the prove the existence ad uniqueness theorem for stochastic 
differential equations.

4 a Obtain the solution o f  the filtering problem ie, a stochastic differential
equation for X t.

OR
b Find the N oisy observation o f  a Brownian motion.

5 a State and prove the Markov property for Ito diffusions.
OR

b State and prove Dynkin’s formula.
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