
Solutions to HW 5

problem loads
-

W/ new numbers

#Fri 43,0 )
,

P(D) =p , PIB) -- I -p .

X :D → R income from the bet ' this is always
the case for

Efx) -- p . (+2 ) + (I - p) . f- 3) ftp.z.thenseks
-* 1

Note : Efx) > 0 ⇐ 5p -3 > o ⇐ p > 3/5 .

problem loads

*zf
with new numbers

1=1,042,33
,

X -- Total $ amount of fine

X ( o) so , Xk) - 250 ' " being caughtX ( n) = 125in :

X (g) =ezs
,
11137 - 375. downloading

f illegally "

Bernoulli
process with prob. of success ; h =3.

Hackers)
s

ha : P ( X - o) = (I - p)
K=1 : P (X - 125) =3 (I-Pfp
a-z : P (X - 250) = 311 -p) p

'

4=3 : P (X - 375) =p
?



EH) = O.PK/--o)tI25.P(X-- 125)
+ 250 .PK/=25o)t375.P(X-- 375)

= 125.3 ( I - PY - p t 250.3 - (I - p) p't 375 - p
'

=375pT
-a

g- using
the fact that

Alteruahvesohtoon. El.) is linear

Let Y - * amount of fine foreadr-m.vn = { If, if
not caught

if caught .

Ply -- D= I - p
P ( 4=125)=p

E- (Y) - O . Ply - o) t 125 . Ply - 1257=125 . p

X =3 - Y ⇒ E (x) =3 EH) --375pA
←

problem reloads #
with new numbers .

¥3 This is Gambler 's Ruin problem with

1=5
,
N - 10 q =L - p .

"
Game

" ends either when
'

you lost $5#
you earned #s.

"

So the

E- I;!;%ax
The intra::a¥¥¥±
.

I - ( Hp)↳
Note: If X- profit from this investment, then one may

compute

E- ( x) -Ct 5) . Ps + f- s) . ( z-B)←
This is the expected return

from this investment
.


