Schedule

14 Jun 1. Introduction and installation of Octave

17 Jun 2. Fundamentals of Octave/MATLAB

21 Jun 3. Matrices and linear algebra I

24 Jun 4. Roots of algebraic and transcendental equations

28 Jun 5. Least-square method and line fitting
1 Jul 6. Numerical integration and ordinary differential equations
5Jul 7. Signal processing
8 Jul 8. Probability theory: basics

12 Jul 9. Statistics I

19 Jul 10. Matrices and linear algebra II
22 Jul 11. Statistics II

26 Jul 12. Machine learning I

29 Jul 13. Machine learning II

2 Aug 14. (backup for schedule change)
5 Aug 15. (backup for schedule change)

15 Jul is holiday



2. Fundamentals of Octave (&MATLAB)

« Octave GUI(Graphical User Interface)
« Command Window

» Scripts

 Variables

« Matrices

« Arithmetic operations & special values
« Mathematical functions

« Input/output with files

« Loops

« Conditional branch & flow control

» Plotting grpahs
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IGNU Cctave, version 4.2.1

ICopyright (C) 2017 John W. Eaton and others.

[This is free software; see the source code for copying conditions.
[There is ABSOLUTELY NC WARRANTY; not even for MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE. For details, type 'warranty'.
[cctave was configured for "xE86_64-w64-mingw32".

[Rdditional information about Octave is available at http!//www.octave.org.

Please contribute if you find this software useful.
For more information, wisit http://www.octave.org/get-involved.html

Read http://www.octave.org/bugs.html to learn how to submit bug reports.
For information about changes from previous versions, type 'news’'.
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Octave GUI (xR X 20U T MERKZ)
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« UFDOABTZITAF T4 ROICAAL. T7AIL->T7 A ILORTFEER,
71L& “helld" EAD UL TREF 20w D,

« “hello.m”"&EVNVD T 7 AILEZTIZDRAIIUT bMRIFEN D,

« AX>RI4>RIT “hello” EASNU [Enter] 9 EXOVUT MOETE
na.
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« FBDBNTRUTZ ADEKRICEERDIER > ER N B EE,
« BEHDRASBCTFET DT 7 MILAPERERIDIVENDHDFT,
« 212U, RSICHIRIESHDFEA. (MATLABT(FIOXFLTOHIRED)

RFE (T —AAT ) DIHNZE

>> the 1st variable=[1;2]; ) e N
>> the lst variable ﬁﬁ(“iﬂjﬁﬁﬂﬁgt’ EPANEN
the 1st variable — « HEEREZERRUELRVGEIIRR
—5t [ (E=a02)&8AD
1
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o SETERUZETOEEN T —DANR—X L THIAHF]EE,
« RDXD(C'clear AV RafERT D & TEEIBHRZHIBRPIFE,

>> clear A
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- Octave/MatlablCHWTREEARNRST—FDEEh AT

« (PR E(EZO0O0) AN C ETHRA YA XDITHHMER BT EE.
V(A R)IFXYDZRL, (=00 )(FHTXYTIDRT, )

2x3 matrix 3x2 matrix
>> A=[1,2,3;2,3,4] >> B=[1,2;2,3;3,4]
A = B =
1 2 3 1 2
2 3 4 2 3
3 4

» #HAHIAHBILD size"ZFALD Z ETITHY A XZR/NRD Z EHVE]EE,

>> gsize (A)
ans =

2 3
>> gsize (B)
ans =

3 2



BilnEE CRARIRME

« ERINEET +, -, *, / basel
>> basel=3.0;base2=5.0;height=3.0; %i
>> area= (basel+base?) *height/2 ‘D
o
area = 12 base2
« RE AN o REENEE{TL : i or 7
ans = 1.0995e+12 ans = 0 + 1i
>> 7
- HEZX : & ans = 0 + 1i
>> exp (-pi*i)
>> pi ans = -1.0000e+00 - 1.22406e-161
ans = 3.1410
emr::__

(Euler's formula)
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« sin, sinh, asin, cos, cosh, acos, tan, tanh, atan, atan2
« IEZXEEEN, WENELN, € DAMB
« exp, log, log10, sqgrt
s {THIEZRN\DIRA TRNIRE
¢ sum, max, min, sort, mod

o TEXMEIEZRENCHT I S EAEK

- abs, conj, imag, real >> a=2.0-3.0]

>> A a = 2 - 31
A = >> imag (a)
1 2 3 ans = -3

>> sin(pi/2) 2 3 4 >> real (a)
ans = 1 >> sum (A) ans = 2
>> sin (pi) ans = >> abs (-a)
ans = 1.2246e-16 3 5 ] ans = 3.60560
>> log(e) >> sum(sum (A)) >> conj (a)

ans = 1 ans = 15 ans = 2 + 3i
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« “save"IN> RTHRED I 7 A IV KRR IREBDIEZ EEZAL Z ENVFTEE,

>> save (‘A.txt’, ‘A’)

“load" N> R TESTIAFNITIEZ HdnAD C & EHEE,

>> load (YA.txt’) >> B=load (‘A.txt’)
>> A >> B
A = B =

1 2 3 1 2 3

2 3 4 2 3 4

« 5(C, D—DOAR—ANDETCORBZED T 7 1)L \"save”"H K
Wload”" 9B EE0JEE,

>> save (‘workspacel’)

>> load (‘workspacel’)
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« FEDIRLAONKR (for index=start:step:end .. end )

ROVT ~ (F# ~von o OXY RPN, TOJISAICEERESZN)
WITDEB
# loopl.m BHBIC & > Tl \n" s # loop2.m
for 1=1:10 xRKioIns # calculate position of a vehicle
X = 2°1; ’ # with a constant acceleration
printf ('$d: $f¥n), i, x) a =1.0; # acceleration
end for t=0.0:0.5:3 # time
i y=.5*a*t"2; # position
27 U7 b7 7 A oopl.m” & RIFHE, printf ('%f: $f¥n', t, V)
A< b7 4> 7T oopl” & XAT dl
FEER =r
@ 27U T K7 74" oop2.m" % RIFHE.

aAv Y R 74 K7 Toop2" & XA

>> loopl

1: 2.000000 i[j7

2: 4.000000

3: 8.000000 >> loop2

4: 16.000000 0.000000: 0.000000
5: 32.000000 0.500000: 0.125000
6: 64.000000 1.000000: 0.500000
7: 128.000000 1.500000: 1.125000
8: 256.000000 2.000000: 2.000000
9: 512.000000 2.500000: 3.125000
10: 1024.000000 3.000000: 4.500000
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— ™
. if-elseif-else-end structure %
AOUT K
W one
#ifelse.m Y
- y |S
if x > 3.0 && vy > 2.0
disp('one') \ _5
elseif x > 1.0 Logical AND Y
disp("two'") (if both are true) two
else Eﬁigg.f
disp (‘three') X
end g
4rEm e ER
#fifelse2.m X <=y less
if x < 3.0 y < 2.0 >> x=4;y=5; than or equal
if x < 1. o ‘\ |$ >> ifelse
disp (' three' Logical OR one x ==y equal
else (if either is true) >> x=2;y=5; X >y
disp (“two’) Eﬁi@%u >> ifelse greater than
end two or equal
else >> x=y=0;
disp(‘one') >> ifelse x =y
end three not equal
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e plot(x,y) : X,YHECART NLIRWUIFITE)THD.
ZOEZRMIFE—T. yOEBERESXOEBZROMTIOY band,

>> x=-pi:pi/100:pi;

>> y=x."2;

>> plot (x, y)\
NIRRT NLDBEZRD
¥H=ERY

o —DDISICERDT S J7ZHE

>> plot (x,sin(x),x%x,sin(x+.25*pi) ,x,cos (x))

o BSANILYOSYA ML FflzRR

>> xlabel ('x'"), ylabel('y'), title('sin & cos')
>> legend('sin(x)', 'sin(x+pi/4)"',"'cos(x)")

. IAYNIAZXOEB(REL. FOv NAICER) . \

>> set (0, "defaultaxesfontsize™, 20) \\
>> set (0,"defaulttextfontsize™, 20)
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5l : 153 ( 13453433 = 153)

TEDRIUT MEIE U TR A ZImIZ T #E KD K

for 4 = 100-999 Hint: CDXTUT MMIETD 3HTDEIC
i1 = mod (i, 10); U, BTORZIRESEIXIOVUT NTTY,
i2 mod (floor (1/10), 10);

i3 = floor(i/100);
disp([i3 12 117)
end
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for 13 = 1:9 ¢EtH§E .
for 12 = 0:9 = VRN . -
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Email: hisashi.kino.al@tohoku.ac.jp
el shimada@m.tohoku.ac.jp
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