
CPSC Homework & solutions

Individual !

(1) For y' = f(y) = 4y + 5 with y/61 = 7

(9) Euler's method :

Y nx.
= Ye + h f(yn)
=

yn + h(4yn + 5)

= (1 + 4h)yn + Sh

(b) Explicit Trapezoidal !

na = ynthf(yn) = (1 +42)yn + 54

f(in) = f((( +42)yn +SL)

= 4)(1+42(ye+52) + 5
= 4(1 +42(yn + (5 + 20h)

= (4 + 16h)yn + (5 + 20h)



Yet yeth flaflin
·

Ye + h
(Hye + 5) + [14+ 162(y2 + Sec

2

- Yet(Stn(16y2
+ 20)

= Yn(1 + 4h + 8h) + Sh + 10h2

(2) Exact solution : Homogeneous : Y' = 4y

so y(t)
= Cett

.
Guess specific : yH) = Co

(constant) , so y'-4y = - 400 which = 5

So Co--5/y . So general solution :

y(t) = (e
++
- 5/y · y(0) = 1

=> (e - 5 = 1 =) C = 9/4



Hence y' = 4y + 5 , y(0) = 1

-> y(t) = 9/pe+ - 5/yo

y(h) = 9/4 eth - 3/4

= 9/4(1 + 4h+ O(h)
= 1 + 9h + 18h2 + 24h3 + O(h")

(d) Ynx = (1 + 4h)yn + Sh

So if y(0) = 1
, then Euler's method

gives

Y . = (1 +4h)1 + 5h = 1 + 9h

as an approximation to

Y(h) = 1794 + 72h2
,
which matches



up to O(hz).

(9)4nYn (1 + 4h + 8ht) + Sh + 10h2

So yol gives

Y .
= (1 +4h + 8ht) + 52 + 10h

= 1 + 9h + 18h2 ,
which matches

y(h) up to O(h3)

If Solve yn-aynth where a 1
,
0

a
,
b constants :

Homogeneous ! Yan
= 0, so Yn Dat

Particular : guess yn = 80 (constant) . So

Co = acorb so coll-a) = b so co- a
So general solution :

Yn = Car +
a

&C constant)



(9) Solve Y = (14hLyn + Sh :

In (C) !
a = 1 +4)

b = 5h

So
Yn

= C (1 +4)+
= C(1 + 42)" - S ·

Yo
= 1 = 1 = 2 - 54 = C = 9/y

so
ye

= 9/y(1 + 4h)) - 3/4

(h) Euler's method
,
with him approximates

y (2) as

Y 2m = 9/4(1 + 4/m) - 3/4

Using (E) = e E
- 34 + 0(3)



we get this approximation to be

9/yem(x(m
- (4(m((z + 0(Ym2))

S/y

= a /
y
↑

- 8/m + 0(/mt)
- 5/y

= 9/y(e
%m + 0lmt)

- 3/y

= 9/ye (1 - 9 m + 0(((m-)) - 5/y

= 9/ye" - 3/y - 9/ye - 8/m + 0(Y/mz)
-
true solution difference between

Euler and true solution

= 18eY/m + 0 (((mz)
= 0(4m)



(i)YnY+8) + Sh + 10h-
A b

gives

Yn = Car + Fa

= ((1 + 4h+822)"S
- 42 8hr

= ((1 + 4 +8) - S

So yofl implies 1-C-S/y

so C = 9/y and

Ye = 9/4(1 + 42 + 82 - S/y

Hence with h = /m

Yam = 9/y(1 + ↑/m + 8/m2)
m

- S/y



and G - 82 + 83(y +0(84)
(1 + 4/m + 8/mz) = 2
-

&

((4(m + 8/m2) - (4/m+ 8m 25/2 + (4(m+ 8m2)(3 + 0mn)
e

·

41m + %m - ((me + Ym)/2+ 4/3m3 =Ot

= e4(m
= 32/m3 + (4/3)/m3 + 0(mi

(3m3 + 0(/mt)
- e4/m

-

32

So yem e
4 - 32/3 m2 + 0((m3)

, S/y
-

e (1 - 0(mt)



Group Homework

I Joel Friedman

(2) If S , (x,) : S ,"(Xi) then

do = d
...

We have do = C
, d

,

=C3h

and for a natural spline we
have CoC2

= O
.

So do: d = / , so0
Since

1 . c
,
= 3 f(x0 , (12)

we have v" (x7 is continuous thru

x = x ,
iff f(x02] = 0

C



T T i +2 it3 jP4
I

(3) & I L 1

Walks from i.

i +
in 2, -> i + 2 one

E Sc
-> T two

in S ! ja -> i-2 one

Y ↑
&2 of long h ↳ of length

2
↓

Continuing : from length 2 walks to it2

- it4 One

j + 2 Gir E Sc
-> i + 2 two

i +12i + i onee ↑ ↑length 2 length 3 length 4

-irz one
. 2

Similarly ,
from 2 of length 2 :

-> i +wo2
walks to 1 3

-> i-2 one 2

Similarly from one off lengh 3 onea
I to it h

4 one



Total !
I + 4 one

~

->
I -> j+ 2 four

&->
I Six

- i-2 four

&
i - 4 one

So ith row is

-.-
104060401 ---

- - ↑ - - i +4t col
5-4th -Ecol it col i +2 col
(o)

From 1
,
walks length 4 :

- E

- 4
- 3

+
3

1 + 2=-> 3

so 1st row looks like



[2030100 ... )








