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1 QUESTIGRS ON 4 PAGES TOTAL 100 POINTS

For applied questions, please write down all commands (or the content of the
M-file) that you use in Matlab in order to perform the given task. You do not
need to write anything about unsuccessful trials. Also write down the answer
to the question. You may use Matlab’s built in help whenever necessary; how-
ever you may not use any online resources (e.g. files on the course website).
Opening any web-browser windows will lead to an automatic 0 on the exam.

2% r‘h Q1 (Applied) The equation f(z) = x — 5cos(x) has three real roots.

(a) Write matlab code using a for loop iterating Newton’s method 1000 times to find a root
starting at the initial guess z = 1.

g P = jaline ('x-5¥cos (X)) 'x*)

SS 4P = inlwe ([+5% /0 (x)) x") @
o

> -f—or (i"'era#m = I-'lﬁc)())

5> x= x- 607 406
>> Eﬂcp

Pecult: X=|.3069

(b) Use Newton’s method to find all of the other roots. (You do not need to rewrite the code
from part (a) — just your initial guesses and the roots.) Check that your roots are correct.
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25?!’) Q2 (Applied) Create a matlab variable a with the value .00001, and matrix

a 1 —a 1
A=|1 —a a 1}].
2 1 1 4

Write matlab code reducing & to row echelon form using partial pivoting {do not use any
loops}.

S>> o = .0000]

>> Az=Jal « |y 1l-a a ;2 1 1 %7
>> A(T133,:)= A(T311, %)

> Al2 Y= Ala,:Y~-AlLDdY* 1 2

S> A(R)=AG D) -ALDY %as2 ot _repiced)
>> A(1233 : )= A(I3 21,:)

>AGD = A D + AR,)%.5 /]

15 P

' , o pooo
jZe;-JF: A _ 2.0000 l.ococe [.Coco

o j.oo0o _powo | .oooo

o ~0. 0000 - O SPrO - O.EPO

a 1 —a 1
Note that the matrix A above is the angmented matrix for the system |1 —a a } X = |:1]

2 1 1 4
Use your reduced form of A to give the sclution to this system without further use of matiab.
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96 gb Q3 (Theory) Suppose the matrix A has LU decomposition .

1 0 0 T
L=10 1 0 and U= |0
2 -1 1 0

2
Use the .U decomposition to solve Ax = [* ljl working by hand.
1

o o=oo

1
1
2

(Show your work. Do not use matlab. Do not compute A.)

Mao A:{_U ‘f'Le.u.

\ (5] o ﬂl
(8] 1 © Yz =
2 -1 l j"
$h =2
—’>__, ,jz-;_l [0 PH.

%'jl"ff#%?r_ | -—%:’3:“%
e Next ‘QM X _go Ox=9_ =2

(5“() €

%, AXy = 2T =4

/s> Yot X o = ~| > %=
Q—f:s ‘;-"I ':'"-—b x3;’2




2% ?\D . Q4 (Applied) Use matlab to estimate the path integral [ z%y dr + ydy where C is the curve
= {r(t) = cos(2t)i +sin(2t)j -for = <t < 3w} -

x')

S y=inline (Psin (2%2), 'y7)

> dt = (’3 ¥oi — pi ), Nooo

>> tendpoints = pitdi:3Npi g

SN t_centers — Pl+ dt/z 2 dt 2 3xpi—dt/2 ;

P> dx = X (t_endpoists (23:end)) — x (t_endpoint (12 end-1)) 3
2> dy= g (toendpoints Qiendd) ~ 9 (b endpaints (1: end- »Y;

>> ,y,-l—esra, _— Sa’“(X(t_cen'f'e_fs)./m-.*ﬂ(t—ce"_fer’s)'*dx

>> X = inline ( 'eos (%8

METHoD

+ “'](‘t_. Cen'/'e(S) ¥ Ja )

Result > indegral = .5 708
- 2 e -
% X'y dx + ydy = S cos” 2 sh24 ((2em 28) + s 2t (2cas 20) AF
b d

31
— 2 Ssh 02 cos dt — cos 2t s 2 At 5p4h.

P2 = (3%pi - Pi)/looo
[ >>—f: inline (.6in(2¥t).*co$(2*f)“Cos(i%t)»/\l.éé sin(%*&).ﬂz', 't)

D> tocentess = pi+dt/2 1dt 3x%pi—dt/2 20 pt-.

¢

S

X

L\J >> fn‘i'earal = 2% cum ( p(t,ceﬂ'/-ers.). %a?t‘)
AN

Result: jntegrel = -1.570%



