
HW4 : Dyn Mod in Bio

Y" +y = 8 Verify each is a soln
Y , (x) = S(n(X) Yz(X)= COS(X)

Y2(X)= -Sin(X)Y'(X) = COS(X)sol'nsYS3 Yi(X) = - Sin(X) Y(X) = - 08S(X)

Y" +y = 0
-

SIM(x) + SIM(X) = 0 ·uor13(x)= Sin(X) + COS(X)

YFCX) Y" +y= -sin(x) -cos(X)+Sin(x)+ cos(X)=0

0 =01

Y , (t)= +2
Verify it is a soin

(y'(t)1y(t)= 0
Yilt) = It Y , (t) is a soln(2t)- 4(t2) = 0

4t
2

- 4t2 = 8

rov

Verify : is it a sol'n ?

Yz(t)= 2 y , (t) = 2t
=

[Y(t)) - 4Y(t) = 0

Y2(t) = 4t (4t)
2

- 4(2t2)= 8

16t2- 8t2 +0 XYeit) is not a soln



an = -an-1 + 2an - 2 (n = 2)
z=z + 2

z2+1 - 2= 0

(E +2)(z - 1) =0

z = G -2
, 13 - the roots gen soln : An = 2 , (2)" +22

call the two solns : Un = " = 1 and Un= (2)n

Verify Un is a sol'n :

An =Un- 1 + 2Un-z
= 1 +2= 1 = Un

Verify Un is a sol'n :

An = -Vn-1
+ 2Vn - 2

= - (-2)n+
+ 2)-2)n

-2

= (- 2)n -2)- (2) +2)
= (2)"2(2+2)
= 4)2)n

-2
= (-2) = Un

Wn= Un +Vn = 1 + (2) n
using linearity-Wh+ + 2 Wn-z = - (Un- + Vn+) + 2(Un -z+Vnz)

=
- Un-1 +2(n-z + Vn- 1 + 2Vn-2

= Un+ Un
= Wh

gen sol'n : An = 8 , (2)" + 22



check a . (H) : = 22

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

1)2 = 22
. 2n+ 22 = a ,

(x)

Check z(h) := 32

a(n)= a(n- 1)) = (32"
-

)= z2
.
24"

= z2 = a(n)

ag(n-1)
2

= ( , (H- 1) + de (n - 1))
2

= a , (n- 112 + 29 , (n-1)az(n- 1) .

a , (h) + Az(h) = As (n)
, extra term
that isn't generally = 0.

for example: n= 0 a , (0) = 2
, @c(0) = 3 -> @z(0)= 5

the recurrence predicts ag (1) = 5
=

=25
,
but a.(1) + Az(l) = 2

:

+3
=

= 15 F25

The failure is blo the recurrence is non-linear
,
so superposition

doesn't hold.



input : dsolve ([diff(y(x) , X(2) + y(x) = 0
, y(0) = 1

, D(y)(0)
= 13

, y(x)) ;

output : y(X) = sin(X) + COS(X)

Input : V Solve ([a(n) - 3 . acn-1) + a(n -2) -u= 0 , a(0)
= 1

,
a(l) = 33

,ach)) i

output :

-)+)( + 115) 3rs)"
_

(5 -

1)55)3)"-n - 15(3 - 55) 5(55-3)

with (Linear Algebra)
Input: A : = matrix (((3 , 4]

,
(2 , 43)) ;

output : A : = (3)



Input : eigenvals(A) ;

output [E+-

Input: eigenvects (A) ;

output : (E+ ,
1

, [ (15 + ]3)
,
[E- (15 -=])


