j@gizr_,\,'ﬁ\o\ xaie_i(}_x@ = Tomdls < wdp 8 i
S "%mm dnegie s, Bl oo Gbed il b
m\e,
defiition of ; €060 = o Sleept) - £(&
fexotive it At
%\\(\“{\\0&(\\&\ - |
d (2ian = Moo F(RANKS k) — YERIE

a; \( x? A{;‘ 0 P

add ond subkack Same. \-Cv‘m

T (tmt} XS Ctmt\ “+ CE+ AR SO — r(tw\wn TR x(x)

M0 At

ecavse o lipit of o Sam IS the swm gf Fhe limjts:

Al

_Q Ny r(t&&;}xg(t-&bg — T OB ¢ i T EROESE) -TOR®
o AJC)O a4 7 e S0 | A\ £
pudiS. propety:
i T4 a0 Slkaat) - 3o) + Yim [E(t+at) - TOR®
2 o A{’: LESO At '
berause \init gt piodudds s produck 04 fmits: .
\\ L ?(}1‘&%\{ lim §( trat) =S(4)| + ﬁ\m ?(t+éb3 ’é( o] x“\m ¢ +)7
| 2>0 [kt at - | labo N G
= - SR e
(\({%m\gg‘“ of d\P%x&g\\xjf\ ok
elds ¢ T % ds y gl
dt dt :
" G _',;c“‘!
L_Qﬁ ﬁyo\ay |
b o '




,wc rq b antj c AQre {\)XGJ &MJ h’oww ﬂPJyw)f 'V in “‘(:C/nqs_,. “

 Problew Q_,,(.Tayl’o.f | 4._,;35)

X

b,
b

l disassed  this P(obf&w wr‘“a Bryan Pectp ; Ng gow) Hidow; @ud J;vxaihﬁn Dauaiefﬁaﬁ |

| also found some hodpful properties af ' www-wath. w.%edu/rva( k/18 092/Chap%&r0/
SGC‘t;Ov\DQ/k{MQ

Givey three yectors a',g_ﬁ;a\/\iﬁ?; lt cay. @oum? {xd:
Bx(bxc ) -(g C)'E —( ) < [Aoubze Cropss Produc{j ‘/

o,
b= B (5} = (B0 - (587 - ;JE‘Z)””/QV” —
T ey
= bx= b - BV = “V*’:“/j/’;cmf/
3 b




Thus, % and B ove ovthogonal and ¥ |jes

in the plone that contaips & and T.

o
Do =

-

S PP
VERTET T

—_N

| ThereSove ¥V con be wiitten sy Bt

where B is  the magnituwde 0F the component
of ¥ that is porallel to B oand o is the
mognitwde of the component of v that is
| perpendiculons B (parorllel to @)



Tx7=I8|[¥)sine h
T=1F11Vlsine 5 . -
| = |B11¥) sing 77
lV\s‘\r\9='§-1
| T
o=
L
Recall: v = &%Hx%-‘_A
B N S [
T VERRT ER
Re ol ,, W’ AX;\‘;, |
= V== bt (C xb)
o B Bl e xt
Reeoll: Txv=T = B 1¢T I

———_- *}A/-E«—l—ﬁnr_ =




/

N

'Praé/@w, 1 "7_’5" 7

a)é/v% Wt £ an M(‘HW veclen v (f>/ //Y(f:) /) = c&—fE.+
For all t, prove Ve () L &),

=y

SOLUT\OA/
Sogpressing Mu £ v cndad Yo preve Haak ¥ AV we mosit

swow Wk b }{ ooy & B

We Ko ok Nyl yov =d, whee d=cte & forane. Thnby
Mg propadies  of Wag Aot peeduck

é— VeV = d ’ d
(v x) AN M B o =d§(d3=0

QU(\C\ bg \\)\/\p "%Xo‘\"b\b\ixé el = e S

Tagay m

o) Guen Yk VE L V) ove Mgk N yIN =2 ¢ e’\Q*, Joc all £

SOLUTVON
Twe scome oo odeove  bot wa?.r\af\% ack woeads

I\Amw\\)\/\ou\ !‘N\:/ZD = eri:o

d/vy. = B

c)t(y f“/\>

diy.y) = 4¢) => v-y=lyoiE

L Ll e ;
defl

i vl = ¢, A

Q®.E. D.




)

ﬁ#\/w\,-— P

7x(o>—|¢> \—A+0/ |

= ACOS(ch)+ Bsm(w—t) W:J:E

A=

X = —wAsm(w-t)-\- w Beos (wt)

(o) 0= 0=0+wB ~

~B=0o *@
K= CoS(JK{:-) k*\

X=C0S ¢

X(2m)= Cos (1Tl')h

iX(?-WT)” I /







Problem 4b

MATLAB code:

HW 1 Problem 4b

o\®

oe

Define constants
= 1;

1;

2*pi;

w3
1

1

[

% Choose max n value

nmax = 7;

nspan = 1l:nmax;

% Define analytic solution
ana_sol = 1;

error = zeros(l,nmax) ;

% Loop through each n value
for 1 = 1:nmax

% Define step size and the number of steps
1 = i

h = 10" (-n);

steps = t/h;

o\

Initial conditions for x and v

< M
Il
&

% BEuler loop

for j = 1l:steps
vdot = -k/m*x;
Xdot = Wy
v = v + vdot*h;
x = x + xdot*h;

end

[}

% Error at each n wvalue
error (i) = abs(x - ana_sol);
end

)

% Plot logl0 of error vs. n
plot (nspan, loglO (error))
xlabel('n")

ylabel ("1ogl0 (error) ')
title('logl0 (error) vs. n')



Plot (for max n = 7):

log10(error) vs. n
O T T T T T

log10(error)

The accuracy stops getting better when n increases to a certain point. This happens due to the
fact that the total amount of roundoff error is increasing as more steps are taken. Even though the
amount of truncation error decreases with increasing n, the amount of roundoff error increases
with increasing n and overcomes the reduction in truncation error. Roundoff error occurs due to
the fact that computers use float point notation to estimate the result of each calculation, so this

error occurs after each step. Thus, the greater the number of steps, the greater the total roundoff
error.




