Quiz #5U
MTH 383/683: Fall 2026
Instructor: John Gemmer

Problem 1. Let B; be a standard Brownian motion and define
Xg-‘ 2t+3B¢, t>0.

(a) State the distribution of B; — B, for0 < s < ¢.

B*"'BJNWN(OJ)

(b) Compute E[X; — X;] and Var(Xz — X,).
ELX,-X]=E['t+38~2-38 = EL2]+3E [B-0]=2
MX;X»]j =E[ (2+30-8) [=E[4+6(8-3) 49033} ]=1+9=13
Var (X -X,)=13-4=q



Quiz #5G
MTH 383/683: Fall 2026
Instructor: John Gemmer

Problem 1. Let B, be a standard Brownian motion and define
X = 2t + 3By, t>0.

(a) State the distribution of B; — B, for 0 < s < ¢.

Bx-B, ~ V-5 N(o,1)

N C;zxfl—).:{z fsl c ;d Y B()X _ Xl)'d’w (X-X)=13-4=9
= F:[I "Zl] =2
FIX X =B T2+ 508-8)) J=EL + 6088, VH4(B-B) = 4=

(c) State the definition of X; — X; in L? as ¢ — 1. Then show that X; — X, in L2 ast — 1
(from either side).

“Xﬂ(',:X'. i L& i 4”4 on)/ It s *‘ET E[(X*.X‘Y'J:O’

Te-X, = 2641+ 3B4-B)
SEIE XN ][ 1) #1208, )+ (BB,
=4 (4-1)+ 9 (4-1)
Conseqoearly
’ - HI(X,-X\ =0
whion tphes Ke>X, in L2as Ao5),



