Homework, &

Thursday, September 3, 2015 9:30 AM

Due in class September o™

Nore : For Lol credit, show &o\u wopk\'
Yous ae welcome fo discuss Hre poblewms
WP others, buk write up yowr odn soluchovie.
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o> Madryx Mu\-\'\?\‘mo\\ﬁw\'-
HYere is some crude N\a&\a&»/ Ocdove code For Fving
Pre watighearon of +wo randon 1000 % 00O marices:

% time to multiply two random 1008x10@@ matrices

n = 1000;

A = randn{n, n);

B = randn(n, n);

starttime = cputime;

C=A*B;

endtime = cputime; -~ .
blapsedtime = endtime - starttime ‘4—“'$£,L§étlsmf&

% same code, but averaged over 1@ trials

trials = 10; Q\'o reduce WO\s2)
n = 10ee;
A = randn(n, n);

B = randn{(n, n);

starttime = cputime;

for i = 1:trials
C=A % B;

end

endtime = cputime;

averageelapsedtime = (endtime - starttime)/trials

'\/ow Lrg\g\emz Estroviode Yne s_c_axj_,’_lg a?-k\/\e funning

twie for wadrix v\/\v\\%\\?\\cd\\"\ol\) 2e W thereases. ~Twod s,

‘Q’ e fu\vw\'\QlS Yivme, is =~ ¢+ V\* J@Or Sowne -Qx\(of\e./\‘\'a\

ond. constant o, estwate values Por « and .
(Dony worry about \oe\\g\'oo precise, buc 7y to de’r \SO/V\Q'\"/\\/E:)
eosonade. For exau/vx\o\eJ R =3, then cunning e
abvove code W n=2A00 showld +ake & =2 4imec as
\0/\6. oy Aoue wocrk ')

L osed. on éov\r osrimodes {oc ¢ and A, Qof how \0\132.

an N cown éouxr cm\/\Y)U\*er W\u\‘\f(&ﬁ Ywo PC)\V\&Q\M NXn Mot ices
w ote dag (&4 houns )?
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) 80\\1'\% o S&&ew\o‘} \ineor eﬁ\)o\hon\s:
Re\oea% ‘PO\(‘\\' ~, Yo for ‘SO\\HQ(S w candom \tneor

eo‘\)o\\"\m& M v Vol ables |

) So\\)'\% o Bparse sustem of hneor equations:
Re\oeoér peck o Lok Lo so)\)'\g
A% =0 |
UQ\I\ere,—\:o W oo rondlom vector Gp \6@%\ n, ond A
& an A wedrAx Witk 1O vandom wanae o
evirries i randonn pasions .

’ﬂ/(\s code N\\ch\/\\' Le \I\C\YQU\\ :

% code for generating a random n x n matrix with one random non-zero
entry in a random position

n = 1000;

A = sparse(n, n); % create an all-@ sparse matrix

i = randi(n); % randi(n) returns a random integer from 1 to n

j = randi(n);

A(i, j) = randn(1, 1); % set the i,j entry of A to a random value

© A \o\WrScoxmeraLt
Lets pretend Yo have o @H*¥GY prxel Grot(jSCO\\Q. camero .
As # ot sy Yad QM&S\’\J e camenrs sensor is \o\thj)-
some of e \\k%\'\* Lrom eadn \o'\Xe\ spreads into +he
wei \I\\OO(\\I\S pixels.
ofe, \aredaeB, let Ixﬁ Ve the amount of
\6\:\%' Pror Wiks  pixel @,3) Hece x and Y are bovh
Pron | b 4.
/ﬂ'\e, chwnnero F;COQE xl’ _‘,,_L Ix-\, *Ix-\\m}
C’('\‘_') 2L 9 g - ‘\’T_xm-\-\'l‘x,&-ﬂ
That is, ¥ &Jr& VQ\ Himes woed AP wowt , oud- also
/8  4mes e ol From Aae V\e‘\j\f\\ooq\ﬁ pixels .
Note: & ng is on Yhe Youndacy , Hhea thece || be
fowyer than four” neidnbo W yixels | For exm\/\\o\g
C\) VN XIU\ ol ‘/3’ X<IU.14 1—.2,\>

-\Ab rNaanwso ‘\'\r\a rPACN b - m‘\vp\ (\ \\ \A/*L( DI\\(A -I’hh‘\ \/\D\‘h\l\\f\r\r(
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K C\)\: ‘/9\ XI—U\'\" ‘/CY’ x(Iul'\’ I.z,‘) /
Ve canse The corner \v‘\xe\ (1,1) oo Of\b two V\QQS\I\\QO(‘&,

Herefs e \o‘\c‘mre o PWE Camern {ool_*

%\\5 (Sd'hf@ Uy ande 50\\/‘\35 @%"2 equmm m e (04’-
Variables IU\) -~ ) :Ea'—t,(o'—b recover ¥\we correcy uvtd\jé_ I
“Technical wores

“The \o\u\(rez’\ w\/\@& %\6 S AN 0\‘\\0\&\@ S ) \o\u@nmoge.w\a\tu.
To load it can Hhe commande

load('blurryimage.mat’);

imshow(blurryimage); ————1his should .Oh&(’\@
Hhe Mucy moge

Vo 4orn * Wo ol vechor oc? \e@%\l\ W, OGP con war
b = reshape(blurryimage, n*2, 1);
wWece n=GH .

T\hen o e -90\\0\/0'\/\03 code :
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A = sparse(n*2, n*2);
%% fill in here commands to set up the sparse matrix A,

each row containing an equation for one of the pixels
X = A\ b,
recoveredimage = reshape(x, n, n);
imshow(recoveredimage);
save( 'recoveredimage.mat’', 'recoveredimage’');

A‘s n 6\0\55_, *\/\e, Qo\\\omi@ %vxc,\'mn —?—OF conNerhng &

voic o Mdices Q,\np B one mdex from | to w3,
showd Ve \f\e\\o{%\\»

% returns an integer from 1 to n*2; x, y should be
from 1 to n

function j = xytoj(x, y, n)
J=1+ (x=1) +nx (y-1);
end
DQ ﬂy&gb\e,l T&{m YA a\\ OWr COO\QJ o\d\& -\A/\e,
(‘CCO\[QFEA(N\O@Q.W\O\‘\C Hle %?:3 emal] to -\/\I\Q,“\'Pr)_
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