
Dyn Mod in Bio HW9 Rachel Adelman

a(0) = 0

im

z2 = 57 - 6 gen sol'n : a(n) = G ,
2" + 2, 3

z257 +6 = 0

9)0 = 0 = 2 ,
2+ 223 CF-22

(E - 2)(z -3) = 0

z= 42 ,33 a(l)= 2 = f ,2 + 23

2 =
- 222+ 223

2 = 22(2) +3)

-22 + z)
= G

x =( -2+ 3-]= 25z
acns =[3-]2 + Ei+3]zn

soln : a(n) = [c](2"-37)

i) i)
Pwin =* = 100 = 0 :

7

duration : b(n) = n(l-n
= 700/1000 - 700)

(favorable)
=100/300)
=

210008



maple code : read 'DMB10 .+Xt.
prob . of win/loose Orounds

input : Exact PD(700 ,
1000

,
2) duration : 210008

output : (To , 210 ,
000)

ii) p = 0 . 49 = not favorable

1-() 1-(1-04 o
a

Must use al) = Where ,q= 1-p Pwin
I-() 1-1-0. 49)

0

maple : EXACTPD (700 , 1000,) PWin = 6
. 13438E-6

Duration : 34999
.
69 rounds

26 . 13438x10
%

,
34999

.

69]
b(h) = d

,
- d2

d
.=

p

= =
100

1 - 2(0. 49) ac=(Pwin) = , 1000
. 49)
(6 .
134E-6)

= 35,000

b(u)= 35, 000 - 0
.
3067

= 34999 . 69

iii) p = 0
.
499= not favorable

,
but closer to 0 .

5 duration :

Pwin = a() =
1- () "where

,a= 1- p b(u)= d ,
- da

I-()

Prin = 1-(1-049,0 d==0499) = 350000

1- (1-0499)o
dz=p(Pwin)= 1000

.

499)(0 . 2882)
= 144100

Pwin = 0
.
2882

b(y) = 350000 - 144077

maple : Exact PD (700 , 100,00) = 205900

28
.
2882

, 205922]

P(WIn) = 0
.

2882

Duration : 205922 rounds

3. let all) be prob .

of reaching capital ((exit a Winner) starting w/ n dollars.
On each round you gain +1 w/ a prob of p and -1 w/ a prob . of 1-p. The boundary cond.

are a(0) = 0 and a(l) = 1
81 n 1- 2

Recurrence equ : a(n) = pa(n + 13 + (1-p)a(n -1)

put in standard form : a(n +) = (1- p) a(n) + pain+2)

pa(n+2)= a(n+ 1) - (1- p)a(k)
a(u +1) = ta(n+1) - (()a(n)



z2 -+z + t = 0 plug in initial cond .

(z - 1)(z-) = 0 a(0)= A ,
+Az = 0 = A, = -A2 solin) =

-

z = El, 3
a(l) = Ai + Az(+)= 1 simpify

(P)= 1

+ (b)=,()

a(n) = A , (((n+ A2))
-Az +Az() = 1

↳ an=↳ (4) = A , + Az)
/ jP)n

E.()
- 1) = 1 ↳ a(n)= 1 - (

Az = (e) A ,
=(i)= 1 - ( )

special case : When p=/ =
put in standard form :

a(n + 1)= a(n) + 2 a(n+ 2)
= - a(n+1)+ a(n)- (n+2)

a(n+ 2) = 2 a(n+1) - a(n)
z2 = 2z- 1
z2 - 2z + 1 = 8

z = E1 , 13 double root !

a(n)= A , Z ,

"
+ Aanz

,

"

↳zi = 1

a(n)= A , (l)" + Azn(1)n

gen solution -> all) = A , +Azn

A(x= 0 = Al -> A =0 a(n)= 0 . (1)" + (t)n
a(l)= 1 = Al + AzL + Azll

Az= sol'n : a(n)= 1

4
.

let b(u) be the expected # of rounds until oorL is reached, starting w/ n dollars, when p=k
BF : b(0 = 0

, b(L) = /

for 1IUEL-1

- z(b(u)= 1 + zb(n+ 1)+zb(n - 1)
-2b(u) = - 2 - b(n+ 1) - b(n - 1)

- 2b(n) + b(n+ 1) + b(n- 1) =
-2

3 comparing the two
- 2b(n) = = 2a 2a=2 = a = 1

b(m)= anz +bn + C

p(n) = - nz + bn +C soln : b(n) =
-n2 + (n = n)l-n)

b(0)= 0 = 0 = c= 0

b(L) = -22 + bl = 0

L= b


