
> > 

(1)(1)

> > 

> > 

(2)(2)

> > 

(3)(3)

> > 

> > 

> > 
> > 

> > 

read `/Users/julianherman/Documents/Rutgers/Fall 2021/Dynamical Models In Biology/HW/M15.
txt`

Help15
 HW3(u,v,w), HW2(u,v) , Dis1(F,y,y0,h,A), ToSys(k,z,f,INI) 

#OK to post
 #Julian Herman, October 25 th, 2021, Assignment 15
#2)
#i)
dsolve diff x t , t = 4 x t 2 x t 7 x t , x 0 = 3 , x t

x t = e
RootOf 2 _Z 30 t 4 ln 2 3 I ln

e_Z 5
3

3 e_Z 5
7

plot e
RootOf 2 _Z 30 t 4 ln 2 3 I ln

e_Z 5
3

3 e_Z 5
7,  t = 0 ..5

t
0 1 2 3 4 5

4

5

6

7

8

9

10

dsolve diff x t , t = 4 x t 2 x t 7 x t , x 0 =
9
2

, x t

x t = e
RootOf 2 _Z 30 t 2 ln

5
2

2 I ln 500 ln
e_Z 5

3

3 e_Z 5
7

plot e
RootOf 2 _Z 30 t 2 ln

5
2

2 I ln 500 ln
e_Z 5

3

3 e_Z 5
7, t = 0 ..5



> > 

> > 

> > 

t
0 1 2 3 4 5

5.8

6.0

6.2

6.4

6.6

6.8

7.0

#ii)
plot Dis1 4 y 2 y 7 y , y, 3, 0.1, 5

1 2 3 4 5
2

2.2

2.4

2.6

2.8

3

 plot Dis1 4 y 2 y 7 y , y, 3, 0.01, 5



> > 

> > 

1 2 3 4 5

2.1

2.3

2.5

2.7

2.9

plot Dis1 4 y 2 y 7 y , y,
9
2

, 0.1, 5

1 2 3 4 5
4.5

5

5.5

6

6.5

7

 plot Dis1 4 y 2 y 7 y , y,
9
2

, 0.01, 5



(6)(6)

(7)(7)

> > 

(4)(4)

> > 
> > 

(9)(9)

> > 

> > 

> > 

> > 

> > 

(8)(8)
> > 

> > 

> > 

> > 

> > 
(5)(5)

1 2 3 4 5
4.5

5

5.5

6

6.5

7

#the smaller the step sizes (h), the more accurate the discretization is to the continuous solution
#2)
#ii)

ToSys 4, z,
 z 1 2 z 2 3 z 3 11 z 4

z 1 z 3
, 1, 5, 5, 2

z1 2 z2 3 z3 11 z4

z1 z3
, z1, z2, z3

#3)
Help11

 SFPe(f,x), Orbk(k,z,f,INI,K1,K2) 

convert Orbk 2, z, 1 z 1 1  z 2 , 2.5, 2.7 , 1000, 1010 , set
0.3819660112, 0.3819660113

#Fixed point at 0.3819660112. There are two values in the set above due to rounding.
 convert Orbk 2, z, 1 z 1 1  z 2 , 2.4, 2.6 , 1000, 1010 , set

0.3819660112, 0.3819660113

#Stable fixed point at 0.3819660112. Small changes in initial conditions still result in the same 
fixed point, therefore, it is stable.

f ToSys 2, z, 1 z 1 1  z 2 , 2.5, 2.7
f 1 z1  1 z2 , z1

SFP2 f, z 1 , z 2
0.3819660113, 0.3819660113

#This shows the stable fixed point as being of R2, when it is really of R1. This is because we 
use ToSys  to describe the second order recurrence 
in terms of a system two different sequences of first order 
. This result is showing the solutions to the system of the two different sequences, when 
in fact the sequences are derived from the same sequence, just offset in values of n. Therefore,



> > 

> > 

> > 

> > 

> > 
> > 

> > 

> > 

> > 

> > 

> > 

 this needs to be interpreted as the stable fixed point = 0.3819660113.

 
 
 
 
 
 
 
 
 



Ok to post
Julian Herman

,
10/25/21 , Assignment 15

a) it ✗ in -- ✗" " "I

let : ✗
,
Cn) = ✗ (n)

✗z (n) = X , (n - 1)

✗3 (n)
= ✗In -1) = ✗ ,

(n - 2)

✗4 (n)
= Xz (n-1) = Xzln

- 2) = × ,
In -3)

x.int ""¥;¥;%*
where :

✗
,
(o) =\

✗ ,
4) = 5 ⇒ ✗ z (1-1--0)=5

✗
,
(2) = 5 ⇒ ×,

(2-2--0)=5

✗
,
(3) = 2 ⇒ Xy (3-3--0)=2

ii) refer to PDF : 1<=4
,
f- ZGJtzzg.lt?z+3#G--43

IN 1=[1,5/5,2]



The output : [2-1+27,2++2,2=3-+112-417 , , 2-2,2-3]
is the transformation in terms of (n - t ) :

[2- , = .

- -

,
2- z= . . .

,
Zz = . . . ,

2-
y -7]

4.) MATING -TABLE :
Fathers

Genotype

r-r.vn?YfF#---me.::-:i::H::-::-H
-6A



Father

AA Aa a a
Mother

frequency : u2 Frequency : Ur Frequency : UW

AA%fEY.uao o UI UI 0

Frequency: ru Frequency : v2 Frequency : VW

"

^¥¥÷¥T÷¥-:Y¥÷
Frequency : Wu Frequency :WV Frequency : w

'

•
a

:|:*.FI:4#-.:Y:*.
(frequency of the parents having

the specified genotypes mating
> Frequency of the offspring of those
parents having the specified genotypes



{ AA 's = u 't ¥ + Ot Hz t ¥ + 01-0+0+0

Frequency of
AA's in next

= Un ti = Unh t Unvn + ¥2
generation

{ Aa's = Ot UI + Uw + rug + II + IL +Wu

t WI + 0

Frequency of

Aa 's in next
= Vnti = Un Vn 1- 2Unwin +r+ rnwn

generation

{ acis = 0+0+0+0 1- ¥+12 to + WE + w2

Frequency of
ais in next

= Wn +1 = I + rn Wn + win

generation



This yields the dynamical system representing
the nth generation allele frequencies :

Unh = Unh + Un rn tf rn
2

Vnu = Unrn + 2 UnWnt £ rn
•

+ rn Wn{
Wai = E

,
ri + vnwn + Wn '


