
Homework for Lecture 3 of Dr. Z.’s Dynamical Models in Biology class

Email the answers ( as .pdf file) to

ShaloshBEkhad@gmail.com

by 8:00pm Monday, Sept. 15, 2025.

Subject: hw3

with an attachment hw3FirstLast.pdf and/or hw3FirstLast.txt

1. (a) Prove that a1(n) = 22
n

satisfies the non-linear recurrence equation

a(n) = a(n� 1)2 .

Is the following constant multiple of the seqeuncec a1(n), given by a2(n) = 3 · 22n , also a solution?

Why?

2. Solve the following recurrence with the given initial conditions

a(n) = 3a(n� 1)� 2a(n� 2) + n ; a(0) = 2 , a(1) = 3 .

3. Solve the following recurrence with the given initial conditions

a(n) = 2a(n� 1) + 2a(n� 2)� 2a(n� 3) + 3 ; a(0) = 3 , a(1) = 2 , a(2) = 6 .



a) a ,(n)= 22
a(n)= a(n- 1)2

= (22mx)2
= 22 . 22 . 22 = ya

b) 92(n) = 3 . 22

a(n) = aln-D
= (3 . 224)2

= 32 . 22n
-11 . 2

= 9 . 2 . 2 . 2
= 9 .2 = 3 .22nota SoutTalent



a(n)-3ain-1) +2a(n-2) = n non-homog !

Ke:

a(n) - 3a(n-1) +2a(n -2) = 0 a(n)=an+Bu

a(n) = 3a(n- 1) - 2a(n -2) xnz+ Bn - 3 (x(n-1) z + B(n-1)) + 2(x(n-2)2 +B(n-z)) = n

<nz + Bu - 3(x(n2 - 2n +1) + Bu - B) + 2(x(nz - 4n +y) + Bn - 2B) =n

z2 = 37 -1 < n2 +Bn - 3an2 + 6nn-3x-3Bn + 3B + 2212 - 821 + 82 + 2Bn - 4B = n

z2 - 37+2 =0
- 22n= n 54 - B = 0

E -2)(z - D = 0 2 =
- "12 5)) = B

z = 1 ,
2 B = -5/2

9p(n) = - 2n2 - 3/2n
a(n) = <(1)n + G(z)n

a(n) = c + (2(2)" - Yen2 - En

a(0) = 2= G + (2 a + (2 = 2 G = 2 - (2

a(l) = 3 =

4 + 2( -3u = 4 +2)2

4 = 2 + C

(2= 4

G = 2- 4 = 2

a(n) =
-2 + 4(2)n - En - En



non-homog
O

ist do homog apln)=an+B

a(n) = 2 a(n-1) + 2a(n- 2) - 2a(n-3)((n) -2x(n-1) -2x(n-2) + 24(n-3) = 3

z3 = 2z2 +2z-I

MBBSz3-222 - 27 +2 = 0

z = - 1
. 17. .

689
,

2. 48
-2n = 0 -

a(n)=9)- 1
. (7) n + (2)· 689)n + G(2 .48)" ap(n) = -3

a(n) = 4)- 1
. (7)n + (2). 689)n + G(2 .48)" - 3

alp) = 3 = p + (2 + Cz -34= 4 + G +(3

a(1) = 2= 1 . 17G + 689(2 + 2 . 48(3 -35= 1 . 179 + 689(2 + 2 . 482

a(2) = 6 = G, (- 1 . (7) + (2( . 689)n + C3(2 .48)2

C =
.502 2= 4

. 49 C = 1 .
00

a(n)=502(-1 . 177n + 4.49(6 . 89) + (2 .48)n -3


