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ERDRN

@ FHERT ML

Q /57

Q Ewmo Ak

O =&k

Q XS A—5DBIEEL
Q EL#

Q z:»
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[l

Step 1. EMEZRTEHAREXZEL (BEF)

Step 2. EENAER ZEHUBERIICEE <

Step 3. HEMREZJZ7PHEBETKYT
(EYa7Z14E—>3V)

Stepd. YZTal—KMLEEBEZDTT S
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[l

I —RAER

=g <.
\
Mo HEN
w1 :| — 051(0]_,92,(4)1,(,02)
d)2 052(91,92,(,01,&)2)
=<
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Ry NILETEY
AR NIV
x=1[2;3;, -11;

TIxX7 ML
y=102,3, -11;

1751
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N ML ETTE

RS B ZEERT.
BIRT KV

x = [

2; ...
3; ...
=17

R NIV
x=1[2; 3; -1171;
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N ML ETTE
®E

p = Axx;
q = y*A;
>>p
p =
1
9
3
>>

EH E— (UBEARFE ORT 1 7 RFER HUEEHHE - MATLAB




N ML ETTE
®E

p = Axx;
q = y*A;
>>q
q =
4 8 6
>>

EH E— (UBEARFE ORT 1 7 RFER HUEEHHE - MATLAB




1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2
>> A(3,2)
ans =
3
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1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2

>> A
A =
4 -2 1
-2 5
-2 6 2
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1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2
>> A(3,:)
ans =
-2 3 2
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1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2
>> A(:,2)
ans =
-2
5
3
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1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2

> A(:,2) = [0; 2; 117;

>> A
A =
4 0 1
-2 2
-2 1 2
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1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2

>> A
A =
4 -2 1
-2 5 2
3 -5 -1
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1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2
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1T DRE

>> A
A =
4 -2 1
-2 5
-2 3 2

>> C
C =
-2 4
5 -2
3 -2
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ERITRME

A(3,:) = 5xA(3,:); 31TE%. 559 3%
ACL,:) = A(L,:) + 4xA(2,:); 11TEIC2TED4E%=MA S
AC[3,1],:) = A([1,3],:); 1{TEE 31TEHZXR#T 3
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B —RAERENZHE<
A=1 4, -2, 1;

-2, 5, 2;

-2, 3, 21;
p=1[01;9; 31;
B —RARK Ax = p =fE<
>> x = A\p;
>> x

HIEEHHE : MATLAB
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B —RTTRE 7% f# <

29 TFNT774)L linear.m

A=1[ 4, -2, 1;
-2, 5, 2; .
-2, 3, 21;

p=1[01;9; 31;

x = A\p;

X

ZERL, RITEL.

>> Axx

ZRTL, BeHREL.
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B —RTTRE 7= <

o ARL—4 \ ILNATH B HEHTIEAW
o BREUTIHNEENMDIGEIE, ALAXF—DME%[ED
o 1BMATHZIEE TR

L RAFx—5fR
FEXITE AL, E=ATF5UEBWT

A=UTU

EDRTED

HIEEHHE - MATLAB 21 /51



L R x—5

7’045 A Cholesky.m

fprintf (’Cholesky decomposition\n’);

A=1[4, -2, -2;
-2, 2, 0;
_2, O) 3 ])

U = chol(A);

U

U’%xU

HIEEHHE - MATLAB 22 /51



L R x—5

>> Cholesky
Cholesky decomposition

U=
2 -1 -1
0 1 -1
0 0 1
ans =
4 -2 -2
-2 2 0
-2 0 3
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L R x—5

VARR/AT NN
p=1L[6; -4; 01;
y = U’\p;
x = U\y;
X
STEER
X=
3
1
2
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>> x = [0:10]°

x =
0
1
2
3
>> f = x.%x
f =
0
1
4
9
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727
>> plot(x,f)

100

80 B

60 - B

a0f .

20 q
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BREMDESE

WEF « ¥/ 1k, BERENCREVREEET

2 3 6
5 | x| —1|=]-5
| 3] -3 9 |
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>> t = [0:0.1:10]"
t =
0
0.1000
0.2000
0.3000

>> x = sin(t)
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>> plot(t,x)
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R NV EREEK

B cos, sin, exp, logZlE, NI MLAEBIBEST B ENTE 3.

0 sin(0)
sin [ /6 ] = [ sin(m/6)

/3 sin(m/3)

0
1/2
V3/2
0 exp(0) 1
exp [ Iog2} = [exp(log2)] = [ }
log 3 exp(log 3) 3
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727

7 74 JU draw_graph.m

t = [0:0.1:10]";

x = sin(t);

plot(t,x);

title(’ 277); %W TS TDRE
xlabel (’time’); Y% FEEHDZ NI

ylabel(’position’); % HMEEHD S ~N)L
ylim([-1.5,1.51); % #tEHDELHE
saveas(gcf,’draw_sine_graph.png’); % 7 7 7 DR%E

7 74J)V drav_graph.m ZETd &, V7 T7EWE,
BWIIZ 727 7M1IVICRETY 5.
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B AR 2 BUERYICHE <

7 7 VT I)VR—JL (van der Pol) A2

X=2(1-x)x+x=0

HIEEHHE : MATLAB
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B AR 2 BUERYICHE <

BA%L f(t,q) ZEFE T 57 7 1)l van_der_Pol.m
7 7 4 IJVDEHE] "van_der_Pol” & B DR "van_der_Pol” & —3
)

function dotq = van_der_Pol (t, q)
x = q(1);
v = q(2);
dotx = v;
dotv = 2% (1-x"2)*v - x;
[dotx; dotv];

dotq
end
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B AR 2 BUERYICHE <

B# 7 7 1 JU van_der_Pol.m Z{ERt K.

> q=[2; 0]

>> van_der_Pol(0,q)

ERTEL. FRLAEHRZRAVWSIENTES.
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B AR 2 BUERYICHE <

2917 NFA4Y S A van_der_Pol_solve.m

interval = 0.00:0.10:10.00;
gqinit = [ 2.00; 0.00 J;
[time, q] = ode45(@van_der_Pol, interval, qinit);

7 74 )Jl van_der_Pol_solve.m Z{ER L, EiTH L.
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BWO AR EHBERICHE <
Bt E B x DEERE T ST TKRY

plot(time, q(:,1), ’-’);

Bt & E v DRERE T ST TKRT

plot(time, q(:,2), ’-’);

=SS
-0 BEAR
- —RERR
1 H=iR
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B AR 2 BUERYICHE <

Bzl t EEBXx DTS 7

T3 fE— (IREEAZE ORT 1 7 AER) 1B E : MATLAB 37 / 51



B AR 2 BUERYICHE <

Bt EE v DTS

N

A w NP o kN oW
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=E1t

O—t> 70wy 7B (Rosenbrock function) Dix/MbE
minimize f(xy, %) = 100(x; — x7)? + (1 — x1)?
7 7 1)U Rosenbrock.m

function f = Rosenbrock( x )

x1 = x(1); x2 = x(2);

f = 100%x(x2 - x172)°2 + (1 - x1)°2;
end

HIEEHHE : MATLAB
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&1k

7 7 1 J Rosenbrock_minimize.m

il

xinit = [ -1.2; 1.0 ];

[xmin, fmin] = fminsearch(@Rosenbrock, xinit);
xmin

fmin

RITHR

>> Rosenbrock_minimize

xmin =
1.0000
1.0000
fmin =
8.1777e-10
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NTA—Y =BT 2EHDAREN

Mo HRER
X+ bx+9x=0

blI/INTA—%
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REZEER

EE=
function dotq = damped_vibration_global (t, q)
global b;
x = q(1); v = q(2);
dotx = v; dotv = -b*xv - 9x%x;
dotq = [dotx; dotv];
end
70735 A
global b;

interval = [0,10];
ginit = [2.00;0.00];
b =1.00;
[time,q] = ode45(@damped_vibration_global,interval,qinit)

42 / 51
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AN TR
BAl, REEBAS ML, 85X — 5 £318E T HHH

function dotq = damped_vibration_param (t, g, b)

= q(1); v = q(2);
dotx = v; dotv = -bxv - 9%x;
dotq = [dotx; dotv];
end
7077 A

interval = [0,10];

ginit = [2.00;0.00];

b =1.00;

damped_vibration = @(t,q) damped_vibration_param (t,q,b);
[time,q] = ode45(damped_vibration,interval,qinit);
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RIFEE vs ANFEH

KiGZE
7O 5 LAH B
KEEHIMEDEHEEEBTI2ENDDH S

ANFEH

TOYU T LDRRHEM
RIA—YDEHVED DI, BRERLBRTIILE
thOEH & BE LBV
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— kAL ER

X (0, 1) AD—HRELEK

rng(’shuffle’, ’twister’);
for k=1:10
X = rand;
s = num2str(x);
disp(s);
end

05 shuffle’ : 7OV T LBRITITBHI-UCICERDEE LR
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—FkELEX

X (0, 1) AD—HRELEK

rng(0, ’twister’);
for k=1:10
X = rand;
s = num2str(x);
disp(s);
end

BOEE : 7OV L%ERITTHLUICAUELEZERK

HIEEHHE : MATLAB
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dice.m

function k = dice()
simulating a dice
X = rand;

h

end

if x <
elseif
elseif
elseif
elseif
else

end

1/6.00

x < 2/6.00
< 3/6.00
< 4/6.00
< 5/6.00

Mo

k
k
k =
k
k
k

HIEEHHE : MATLAB
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dice_run.m

for i=1:10
s = [1;
for j=1:10
k = dice();
s [s, ? 7, num2str(k)];
end
disp(s);

end
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dice_run.m

2465633425

44213355561

>> dice_run

1426625646
6454134436
5634665241

3565353666
3325664416

3265625413

2526533564
4235651533

>> dice_run

1522334433

4465351111

2214114664
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x&H

MATLAB IC & 2 #EETE
o RY ML EFHIDEE
o EIM—RARR AL

o BMHHRN A BUEMICHE <
o il

o NS A—=4DE|ZEL

o EL#K
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L F— k (MATLAB Grader)

MATLAB grader MATLAB D\ DEE |

#t0: 5 A 138 (A#E) 01:00 AM

(Z21)7 b1 MICBREEAN

(R0 T eRGTI 20y oL, BEEET
M7 WTREZHRER

MEHI 27V v oL, BEZREY
(FRE DR HEHOFIRICER

https://jp.mathworks.com/ @ T4 4 A% T
M&a1750) % I€017%) #RHRHE L.
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