Fvies()

5
j
g
;
+ . £
Lo o 3 " 1LY
i T e e, oo - PO g—— -
‘-/

Q%w W }‘cw‘éi @ﬂ%w@mf ‘f’ /1\9_ Lf\f"*ﬁ‘t?;m 0£‘ & Sm 5’1& 0/ Wj&/
ﬂ{ﬂ@m, 0 & {)ﬁ sened (ron- sl &\ etenf ) A& [”) el
\ “’f’ﬂ& L ezan 0, ’__,,% 2ot ,%}\Q NOE o i~ V26T gg; )
olljon v taothec protch.
2 5’925{ >Uh as ﬁ’%‘a @(’[Qm Ve EM‘% % 7")
{5 > 1 Sl ﬁ"j owren( cnel C%W 2 G #SiTiES v
, (;zc%g,ﬁj Mgﬁ[dj : o
. gm Q[E\\E\?vf}h & Gy ;’1’35 /mtfﬁj( m'\é’ng, 58 Q?g!é”{f{i Vw{fé é’f@ﬁ/&/
Yarf) 1 ceg éﬁ“’g e shal f C@) ‘671‘\6% mfa@cﬂ% are. eloebyf
ad oo il aeh CopQenty \,ﬁ%{xf ; So vl (352 be%g itk Qﬁjw—”mf 5(;(. T f/

. - . . - = . . .
- ‘ .
" P =y . -
4 . s \ H
N Y ' 5
{ 4 0
- : °n
. R . - 4 .} . ) E by 3 4 > . "
) i ‘| £ o — . . ] e e g s
N ~ R . 17 4 b A ) ' y " | ; y b g d ¢
{3 A B - 5 3 W ) y - - v - e B i d
- v . Pkl . . - d * pp A . - % I A ‘g < el ) e
! a N - a '- b R Nt Yy T R TN T S ' = P s T ety - g— . 4 =
R - i 5 P N, el ) A k . , 3 .o ¥
Wy - ~ 4 v - TIPS TR . . -~
! t
r t
STy ;

[ i rnadio®
[
;

—0 J =
Colision tme T S %&w

& b@ cf@%(

@fdi (@6@{7/

T




j \ é’
r

. . iy ,n 3 o, A " | ,
A ot L 28 o an, J ! ;. ) LN > {)M e w( " L * e i g‘ ,«aé/ i&f {‘% . .&{ {,,,m 5 *w\\ ; -y
{, %’“@Eﬂ ) g‘ ;«‘} - fo;ﬁ, i{ﬁ' § 5 Cé:? ;%- ﬂ m . g;-"* {jfa N/}' }"} i;? Mezerer g"?@ _ Q/ﬁ 5;;'; iﬁ? 3%’%‘2?&2}?{5’ u «"é : ‘ wlt %g i g.,,’gaug é{‘f ‘




Homework #4 solutions:

2. (a)
37 @.83855
o4 0.36003
128 0.160601
250 0.080143
512 0.039304
1024 0.019463
2048 0.0096849
4096 0.0048308
8192 0.0024125
16384 0.0012055
Cb)

32 0.041902
04 0.010186
128 0.0025291
256 0.00063119
512 ©0.00015773
1024  3.9428e-05
2048 9.8567e-006
4096 2.4042e-006
81972 0.1604e-07
16384 1.5401e-07

(c) See attached plot

(d) The slope of the euler method 1s -1
The slope of the leapfrog method is -2

(e) The RK45 method requires 101 steps, giving an error 3.6019E-06. This
mehtod 1s better than Euler's method by more than a factor of 160 (since the
error from Euler's method at 16384 steps is still greater than the error from

RK45). The leapfrog method achieves a comparable error at 4096 steps, so
RK45 1s about 40 times better in terms of the number of timesteps required.
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