Dr. Leon VanDommelen,
Exam 1, 10/04/18, Question 1
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IMPORTANT:

1) Do not change anything in this header! Put the solulion to the question completely at the end of the file.
2) Since the solution requires a custom function Kepler, put a

%% Additional m-File: Kepler.m
%
¥ <includesKepler.m=</includex>

block behind your main solution. (Copy the above three lines and paste them completely at the end of this file, behind
a blank line. For each ling, get rid of the first percent and the two spaces behind il.)

Initialize ) |

format compact L= PP

more off e ‘I- :,'_'lf Q,{,&«'L ¥
I-' N :/l.-.l""l- i i
L

My Solution: 04 cuvets

¥ data for the two cases
e=0.5;
Ml=pi/4:

M2=3*pi/f4; “2 ¢ 'tééihdt’i .:J;

.Ifa...::_l:'_"__-.\ f 1.;-::_"11.-‘9
¥ plot curves '{ISA' L -f'.£ L4 %
EPlot=lingpace (0,pi,100); L _ A
errorlPlot=Kepler (EPlot,M1,e) ; P -#E@Lf LML : i [
error2Flot=Kepler (EPlot ,M2,e) ; @ /M,M-:- § %7
Plot {EPlot,errorlPlot, 'r', ... - I;#xbﬂ7wwﬂdij

EPlot,error2Plot, 'h') ik i__,‘ il

grid on =

legend('M = pi/4','M = 3 pi/f4")

¥ find walues of E

M=M1 ;

El=1;

E2=1.5;

E=fzerc(@(E) Kepler|(E,M,e), [El E2]):
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%.5f (interval [%¥.3f %.3f1).

fprintf('For e = %.3f and M = %.5f, E
i

e M,E,E1,E2)
M=M2 ;
El=2. 5,‘-
E2=3;
E=fzero(@(E] Kepler(E,M,e), [EL E2]);
fprintf('For e = $.3f and M = %.5f, E
b AT

$.5f (interval [%.3f %.3f1).

e,M,E,E1,E2)

For e = 0.500 and M
For e = 0.500 and M

0.78540, E
2,3561%, E

1.26170 (interval [1.000 1.500]).
2.60975 (interval [2.500 3.0001).

1
L]

i} 0.5 1 1.5 2 25 3 3.5

Additional m-File: Kepler.m

function error = Kepler(E,M,e)

% evaluate the error in the eguation
error=M-E+e*gin(E) ;

end
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IMPORTANT:
Do not change anything in this header! Put the solution to the ?ucstinn completely at the end of the file.
¥ Plat = & Lot
g w M 4 . r". i " | [ g '}]';:__fi:flr'lg'f,.k' :"‘C"t L J"’“.
Inltlallze f f}f_wn-h Pl se k]""}” =i Lf b f £l
. LY 1&%4‘ | Zlbf”wy?
} { ,?_ » X lf' ¥ e
format compact ( T A V*? s / i (7) NS
more off i AN A o
f'i } {I ﬂﬂﬁf hf? i /1) & u;
- . . !"i 4
My Solution: ;- )

% create noisy data
x¥Vals=lingpace(-pi/2,pi/2,50);

rng | 'default ')
fVals=sin(xVals) +0.1*randn (gize (xVals)) ;

% create fitc
CoefQuintic=polyfit (xVals, fvals,5);

t maximum error at the plot points
xPlot=linspace(-pi/2,pi/2,100);

fQuinticPlot=polyval (CoefQuintic,xPlot) ;
errguinticsmax (abs (fQuinticPlot-gin(xPlot) )} ;

fprintf ('The guintic fit has a maximum error %.2E\n',errOuintic)

T plot

fExactPlot=ain(xPlot) ;

derfExactPlot=cog (xPlot) ;

derCeoefQuinticspolyder (CoefQuintic) ;

derfQuinticPlot=polyval (derCoefQuintic,xPlot) ;

plot (xPlot, fExactPlot, '--k',
xVals,fVals, 'ok"',
xPlot,derfExactPlot, '--k', ...
®Plot, fQuinticPlot, 'b',
®xPlot,derfQuinticPlot, 'b')

grid omn

axig([-pif2 pif2 -1.2 1.2])

The guintic fit has a maximum error 9.50E-02
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Additional m-File: ODEI oo e e e e e e ettt e
IMPORTANT:

1) Do not change anything in this header! Put the solution to the question completely at the end of the file.

2) Since the solution requires a custom function QDE, put a

%% Additional m-File: ODE.m
%

% <include=0DE.m</includes=

block behind your main solution. (Copy the above three lines and paste them completely at the end of this file, behind
a blank line, For each line, get rid of the first percent and the two spaces behind it.)

Initialize &/ irels foun dasn OVE

format compact é; @0&?"1 < rﬂéﬁ _I.y(]h-m'}{.r -
more off L2 "

f/' i ioind
My Solution: ey

s, \ LB = ra
t{f ./ J}I.-'.IL:J b thany
[yWValues unknownsValues] = ..

oded5 ('ODE' , lingpace(0,4,100),[0 0 .47]"'):
uValues=unknownsValues(:,2); T ! Y (4 L
© tolo v

PR A /f.ﬁ‘:ﬁi
H;,i,drﬁ,r‘f o 2e

||" .4:'-.'[ (A b &t—q il [ &J.f..f,_%
L/

plot (uValues, yValues, 'b")
title(*Blasius Velocity Profile') = _ sas AF VEL LS
xlabel ('u'}) i:j }i-{c?f A KO3 T

ylabel('y") = Tag e i
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Blasius Velocity Profile

357

Additional m-File: ODE.m

functicn unknownsDerivatives = CDE (y,unknowns)

% take the unknowns out of the wvector for readability
p=unknowns (1} ;

u=unknowns (2} ;

o=unknowns (3} ;

% derivatives of the unknowns
dpdy=u;

dudy=0;

dody=-p*o;

% return the derivatives as a *column* vector
unknowngDerivatives= [dpdy dudy dodyl';

end
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