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2 Octave D1 VX b—JL (Windows 10 D% H)

1. V=27 R—=Y%[I< https://www.gnu.org/software/octave/index
2. Download R—Y FENOERHD 64 €y MRA VA b — T Z#EXR

== Microsoft Windows

Note: All installers below bundle several Octave packages so they don't have to be installed separately. After installation type pkg list to list them. X

Read more.

« Windows-64 (recommended)
e octave-6.2.0-w64-installer.exe (~ 300 MB) [signature]
« octave-6.2.0-w64.7z (~ 300 MB) [signature]
e octave-6.2.0-w64.zip (~ 530 MB) [signature]

3. XU YHE—NRU7 exe 7 74 I)V%EFT (7 7 A V£ 1E octave-6.2.0-wb4-installer.exe) LU T Octave
A VAN—V

4. Octave Z#2H 9 5.

5. FEID &L 512 Octave D71 ¥~ RUDFAL. HBHREND >> IRV TEEMmSZ AT 52 L THEE
AR TTu sl L eFETTES.
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TAANTTH & X TRUEILRD e x
I v o sM GNU Octave, version 6€.1.0 ~
|G Asers Takuva Fuirashi "Q % copyright (C) 2020 The Octave Project Developers.
p &2 A|This is free software; see the source code for copying conditions.
There is ABSOLUTELY NO WARRANTY; not even for MERCHANTABILITY or

.android FITNESS FOR A PARTICULAR PURPOSE. For details, type 'warranty'.
AndroidStudio2.2

SR Octave was configured for "x86_64-w6d-mingw32".

-atom Additional informatien about Octave is available at https://www.octave.org.
.cache
e Please contribute if you find this software useful.
G 5 For more information, wvisit https://www.octave.org/get-involved.html
conda
cordova Read https://www.octave.org/bugs.html to learn how to submit bug reports.
eclipse For information about changes from previous versions, type 'news'.
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7. Octave 24 79 2121% quit £721% exit ZANIT 5.
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GNU Octave, wersion 6.1.0
‘C/HM/TE“”F“’“S“ . ""‘ Q’f} Copyright (C) 2020 The Octave Project Developers. 2

25 A|This is free software; see the source code for copying conditions.
There is ABSOLUTELY NO WARRANTY; not even for MERCHANTABILITY or
> .android FITNESS FOR A PARTICULAR PURPOSE. For details, type 'warranty'.
> | AndroidStudio22 2 5 o -
P Octave was configured for “x86_64-w6d-mingw32".
> | atom Additional information about Octave is available at https://www.octave.org.
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e Please contribute if you find this software useful.
For more information, visit https://www.octave.org/get-involved.html
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AHEiTIE, HIZIE, a=3, b=5, a+b 2H NI 7077 L2FE NI 2BETS. 0TI L%E
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testm ansss FOR A PARTICULAR PURPOSE. details, type 'warranty'
Octave was configured for "x86_64-wé4-mingw32".
Additional information about Octave is available at https://www.octave.org.
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4 Octave DEAXRMLRE

BIAVIINETCCESHEZBLTIOT I I VI R2FATEZPEEVET. CEFEL RS L Octave
(BB WIFHIMEZFFD Matlab) X707 A2 fBICET 2 L WO REDH D £9. BARIIZIE, H#
ZIEC SEETHEREHES PO ATV EH L Wo 725018 D Octave TIEAED D FHA. C FETITV
ANWARIEEBEZTTOT I LEENRITNERSBVWTT L, 7O 7408 TEEL LBV
BRSO ET. TOM, Octave 7B T T L2 ELZDIZZRXINF—%2bFOLTELET, EBHLZ
WHATZDEHDIZFEII LR TR T, £z, ZEESEVLELRND, BRTH 70770
THELSRD ET.

AEFITIE, Octave IZHIF BRI OVWTEDO—HEZBNALTVWET. CEHELEFLMTILDEHD
T, GLENZEDLoTVWADTHERLUTLZI W, £/, CEHETEMATERVERENAVWCDEEE
NTVWEd.

4.1 XV KT

# #UFEIETaRXA P LTARINET
% hBb#LERIZTIA Y FELTARINET

4.2 fERET

octave |ZEEARNZFIREFERZ H 1T 5. KRz R 572012 printf FORBUIIHBE LW, ;] 217RIZD
I3 ERRVPEN I NG5, TR IDOLEF T 2L ETHMEDEBOTH Z2MERT 5 &
MTE 5.

> A =12 3;4 5 6]
# => A =

# 1 2 3

# 4 5 6

> A= [1 2 3;4 5 6];
# Ml nzn

AN TEERRZ LT 5701218 C S35 L FKIZ printf B Z WS Z &R TE 5.

>> printf ("hello, Octavel\n");

# hello, Octave

>> x = pi;

>> printf ("variable x = %f\n",x);

# x = 3.141593

>> y =1 + 2i;

>> printf ("complex y = %f + %fi\n",real(y),imag(y));
# complex y = 1.000000 + 2.0000001

4.3 ZEOT—YHEOEFOHE (BWELRALT)

Octave TIIAZBIZEENAEREHFALEREEZENTELE, T 74V M TRETOFEENFTENS L D12
KRINET. BHIZZDEPEENTVWEEE, EOLIRMENREENTVWENEHERTHZ LI
W#ETT. flD less MO INTEAT T OFREZMHERA L 7-\WIHEIE more on E AHNLFT.




>> more omn # W11 3 OfE U A H )
# TIWRELAEZWwWE Z
>> more off # LT & T OREHE A M)

4.4 for XICLB#EVYIRL

SRR, for IZEBBOBRUMFIHTE S, CEELIXERD, endfor £ TOHIF AR D K
L L 2 5.

>> for j=1:5

> j

>> endfor
# =>

# j = 1

# j = 2

# j = 3

# j = 4

# j = 65

4.5 ifXIC & B EEI%
S L AR, Octave TH if XUT & B RN HEHFHTE 5.

>> if(i = 0 && j = 0)
>> k

>> elseif 1 =1

>> j

>> else

>> i

>>  endif

4.6 FBUEDELY HFH L
BRIZEMEEZRAT 2HEIZRDEB D &b, CEED KL ST int, float 72 EDE S IZHER.

>> a =1

# a=1

>> b = 1.23

# b = 1.2300

>> ¢ = 3;

#; FOVTWVWEEbMEHOINAEVL

BEAHE LT, #Te - (T X—227) MEHTES. BFORXFL/NXFIERAE N, SiE
XFIZHFIIEZ N, £, BRADOEIIIEHIRTH 5.

HEBEHRS e TED, BRIEA V-1 & LTRHE i, j, I, J MPHHETES. &8, &5
i, j, I, I TIREHE UTHHAIN TV AGEIIEROERIELIND 2D, FETHI L. &
BHAL L DT, complex AR ZMHT 2 Z L THEREZHRS> ZLHTE 5.




>> y = 1+2I
#y=1+ 2i

> z =1

# z =0 + 1i

>> zx*xz

# ans = -1

>> y = complex (1, 3) # Z O £ Il & 0k
#y= 1 + 3i

4.7 1THDER

RO FES BEIFIRDESITANT S, fTTLITATL, 5 (EIavy) TROITE 5. Octave
TS 2 EFR T 2 BENRL, BELKZ T HHICHER I NS,

# TR N

>> A = [1 2 3]
# =>

# A =

# 1 2 3

# Fl XML
>> A = [1;2;3]
# =>

# A =

# 1741
>> A =[12 3;4 5 6;7 8 9]
# =>
# A=
1 2 3

5
7 8 9

H H
(o))

oo

>> A

# =>

# A’ =

# 1 4 7
# 2 5 8
# 3 6 9

# {745 o2 MLk

>> A(:)
# =>

# AC:) =
# 1
# 4
# 7
# 2
# 5
# 8
# 3
# 6
# 9




4.8 THARDERANDT IR
TR SRFEDEZD 5 \WVIFRFEDIT - FIEID HLZWE ZIZIRD LS I AT 5.

> A = [1 2 3;4 5 6;7 8 9]
>> A(2, 3)

# 21734 H

# =

# ans = 6

>> A([1, 3], [2, 3])

# 1, 34T H T2, 3% H

# =>

# ans =

# 2 3

# 8 9

>> A(2, )

# [ 3z RT 297 H O 4E
# =

# ans =

# 4 5 6

4.9 1TFH~NDRA - Ik
FHOEEIZN T LEUEDRAD D W FHOEEZDOHIFRIZOWTIZIRD L SIZANT 5.

A= [12 3;45 6;7 8 9]
# 11724 21129 %

# =>

# A =

# 1 1 3

# 5 6

# 7 8 9

A(:, 2) =5

# 28] DT RXRT%5I2F 3%
# =>

# A =

# 1 5 3

# 4 5 6

# 7 5 9

A, ) =[]

# 317 H 2 9 X T HI B (45 D Hl B
# =>

# A:

# 1 5 3

# 4 5 6

4.10 THOEE
75 A IZF75 B 238U TH L WTH C 2IER5EE, IROEDIZANT 5.

o C' = [AB]| D&




>> C = [A B]

>> C = [A ; B

411 TFHOM-ZE-1E - BR - &KE
75 A 2175 B O, ZIFRDELIIZANITT 5.

>> X=A+B
>> Y=A-B

o, THORIZIRDEB D &0d. ZDEE, 7HABLOTH B DRTCIREHAENEHETE L LD
WZREVERZROBEND D,

>> X = Ax*B

LU S, —ARAN 7 =080, TFA, AAT7—tIZHFUTIROEDIZANTS
pawaT«fwgiatbﬁibmé.

>> X = Ax*xt

THADANT— t IZTRHTBHERIZIRD LS ITRDSNS.

>> X = mod (A, t)

1750 A DEREATH S & CHKEREITINZIRD & S IZATIT 5.

>> X A0 # Hig & 1T
>> X R i N |

4.12 ZEHA~DAND

T0 7T LADOFEFRFI, BHBEBUIIH U CTHLEOBERTHZMRALZWE EiZiE input % F
T5.

>> a = input( ' Enter value a ) # HiEZM AT 2545

Enter value a 5 # (AN ZMNIKREIZW LD TCHMES%EZ AJJ LU TEnterz fl9)

# a =25

>> A = input( ’ Enter matrix A ) # {74l 28 AT 254G

Enter matrix A [1 2 3; 4 5 6] # (AR EICA LD TH4 [1 2 3; 45 6] @ AJLT

EnterZ fil )

#A =
# 1 2 3
# 5 6




4.13 ZEHROEDRS L UHIR

FTTIERENTWAEHROMER%Z L2\ e i who 5 Wi whos %, fERINTWAEEZHIFR
L7z\We Eid clear 2 AT 5. 708, clear & AT 5 & RAHMMDHIERE N, clear BEH & AN
TBRLIELERLVHIBRINS.

>> a = 1;

> b=1[123; 45 6];

>> whos # fF R H O LM % Wi

#.Variables visible from the current scope:

#

#variables in scope: top scope

#

# Attr Name Size Bytes Class
#

# a 1x1 8 double
# b 2x3 48 double

# Total is 7 elements using 56 bytes

>> clear b # Z 5 b®D HlR

>> whos # ZHbAERINLL R D

# Variables visible from the current scope:

#

#variables in scope: top scope

#

# Attr Name Size Bytes Class
#

# a 1x1 8 double

# Total is 1 element using 8 bytes

>> clear # & 2 % O Hl

>> whos

# 2EBEZHRLUEZZD, MR RINABV

4.14 NP MLICXT BEHK

Octave TIERZ MVIZH T 2EBDHZEINTWS. HlZIE, X7 PVNOEZEDRA - Ly - fEne
A% KD 5561 Octave DR L TW D sum BIE, mean, std BEAEZFIHT S & L.

>> vl = [1, 2, 3];
# A

>> sum(vil);

# V1

>> mean(vl);
# BEYE (£
>> std(vl);

4.15 {75

Octave IZI37F 2 MG & UL BB LHBHATI N TS, HIZE, ERTTH A OFF75113 inv BIEK
ZRATEILTRDDIEHNTES.

>> X = inv (A)

ZOMIZH FFED & D 2fTHIEKEMFHAT 22 LN TE L. THEBOMHEAFGIEIZ DWW TIE https:
//octave.org/doc/v6.2.0/ 2SI 5 & K.

10




Tabela 1: QR 175 BIEL

B4 ]
norm | A FEZIERT MV VL
rank THloZ v (B
det 17518
inv W4T
eig A EAERT BV

4.16 BAI1T5 - FTH - AT
nIRBA T X =I(n xn) ZEHRT2HBEIFIRDLIITATTS.

>> X = eye(n,n)

E7z, FETH 0 (nxm), TRTOERN1DITH 1 (nxm) ZEHRT 2HBEIXRDESICANTS.

>> zeros(n,m)
>> ones(n,m)

MNATH2EET DIGEIZIRDESIZATITS.

10000
09000

D=10 040 0 (1)
00040
0000 2

>> v=[1 9 4 4 2];
>> D=diag(v)

4.17 FHOHYA1 X

Ta I LARTHIIAREZSNTWT, ZOY 14X (TLHOH) 2HD7Z0E EITIFRD XD
AT 3., 2T, AD3IXxATHTHBLIRET 5.

>> d = size (A)
# d =
# 3 4

ZDEE d(1)=3, d(2)=4 ERLTV5.
A LAUY A ZXDFEITH Z 2IEB5EIFIRO LS ITEHET S

>> Z=zeros(size (A))

11




4.18 #HEEW

Octave Tld sin, cos 2 EDEFHBB —@ Y HEINTWS. £/, 2O X5 HBEHIZ~RZ MLVE
BHTE5. HlzIE, sin(t) 27 MLt I U CHEATIHA IO LS b T 5.

>> t = 0:0.1:10;

>> y = sin(t);

# Columns 1 through 27:

# 0 0.0998 0.1987 0.2955 0.3894 0.4794 0.5646 0.6442 0.7174
0.7833 0.8415 0.8912 0.9320 0.9636 0.9854 0.9975 0.9996 0.9917
0.9738 0.9463 0.9093 0.8632 0.8085 0.7457 0.6755 0.5985 0.5155

#

# Columns 28 through 54:

#

# 0.4274 0.3350 0.2392 0.1411 0.0416 -0.0584 -0.1577 -0.2555 -0.3508 -
0.4425 -0.5298 -0.6119 -0.6878 -0.7568 -0.8183 -0.8716 -0.9162 -0.9516 -
0.9775 -0.9937 -0.9999 -0.9962 -0.9825 -0.9589 -0.9258 -0.8835 -0.8323

#

# Columns 55 through 81:

#

# -0.7728 -0.7055 -0.6313 -0.5507 -0.4646 -0.3739 -0.2794 -0.1822 -0.0831

0.0168 0.1165 0.2151 0.3115 0.4048 0.4941 0.5784 0.6570 0.7290
0.7937 0.8504 0.8987 0.9380 0.9679 0.9882 0.9985 0.9989 0.9894

Columns 82 through 101:

H OH H H

0.9699 0.9407 0.9022 0.8546 0.7985 0.7344 0.6630 0.5849 0.5010
0.4121 0.3191 0.2229 0.1245 0.0248 -0.0752 -0.1743 -0.2718 -0.3665 -
0.4575 -0.5440

Z DA, Octave TIINEBIE, FRBBIE, MOMERBUR EBABEB2ZI WS Z LN TE 5.

Tabela 2: AR 72 87 BAEL

B &l
sin(x) sinx
cos(x) cosw
tan(x) tan
exp(x) e’
log(x) log x
log10(x) log,; 0z
sqrt(x) VT
abs(x) |z
real(x) | ERBDOEE
imag(x) | HEBDE

4.19 EL#

Octave TIIBEAZ R DAHIZ U008 2 EKT2 2 TcE 9. HlXIE, 0~1 T TOHIPHIZB W
T—HEDAHIZ U2 D ELEUE rand, —FEDAIZ L7203 BE O randi, EEFEHRDMAIZ LN
S ELEUE randn, FEEOHIZ U AL rande DO FNTNERTH I &N TE 5.

>> x = rand (1, 10) # [0, 1] ¥ COEK A LK. 1D>DHOF T4t A, 22 H O 51 ikl 7
M OERBE RT

#x =

# 0.071149 0.226326 0.843703 0.479242 0.318660 0.463096 0.548496
0.340929 0.592355 0.482719

>> x = randi([1, 10], 1, 10) # 1D H O FEHEITH Y 5> 2 BH O, 22 H D5 i 1T AW
, 3SOHOOHI B EA Ao EEHERT

#x =

12




©

# 10 5 1 5 2 8 6 9 9

>> x = randn(1,10) # f& EM DA CEHEO, 81 cLz258L% %2 E/k. 12 HDF Bixir
7‘3|"JJ,2’)U@‘J|¥iﬁ(i§’UTW0T‘«—%%&zm?‘

#x =

# -0.6030 -0.1871 0.5012 -0.8193 -1.2558 1.1476 -0.3326 -1.6135 0.2864
0.9332

4.20 BEEAHK
B2 BFETALEIEBZ 2D 774NV E2HET S, function EXXIZIROD & B 5.

function [RVH] = &% (BI1E0

T7ANGIE BB L TEARBRERDL. ALY TR TLERAUT ALV NVIZT 7 A VDBIEEL
TWIWIXBE A Z AT 52 & CTHBZEITTE 5. BRAITEAHE LK, KT THD, MIzHFEe
TYR—N—Di T2 MHHTE 5.

BTN T R DAL BB ZENENER 2R ETH I LN TE 5. 518 (EHOLEI V<~ TKRY)
%) ZEBUIZELT, B (BEOHBEI Y~ TRYS) 2B, SR/RIENTES. 5IHEED
EA DB QLRI A A > T 0T 5 LR MOBM T 1 25 LT U T LT WS (1 —7)VEK
EEZTHEH-5TOK). $HbBA, JIEPEDHEIFITHRNZ MLTH K.

B EIX C EREDYA, return 2> TIHHET 575, Octave TIZIED AL U TES LZZEITRA
THZLTEYEEFRET S. Octave THIARKIZ return Z2F|HTE 55, BEROROSH UTIZRES 72
I3 C, return BARTIZIE D EIZN U CHEEIZMEDNRESNTVWENERTSZ L. 2, nfios &%
LT =N 26Nz &, TOVHL HiEH T 2RO L5 IT/ERTE 5.

77 A )% : mean_var.m

# M7 74 )LVOH Y

functlon [a, b] = mean_var (x)

t nffl DT VELRT—RE2EL x O VYY a, O b 2WMETSHEK
n = length (x) # x® HFEL

a sum(x)/n; # F¥ O 0E

b sum((x-a). “2)/n, # 0 WD

endfunction # & g A fE

YERR U 7= mean_var B ZF-OHT 707 5 LD —Hl% FitilxRd.

>> x = rand (1, 10) # [0, 1] F CO10MH D T ¥ X Ll &2 NG T 5

# x =

# 0.160747 0.635412 0.766828 0.037829 0.969216 0.354765 0.712706
0.811218 0.5585683 0.834992

>> [heikin, bunsan]| = mean_val(x) # heikin (2 V) {i %, bunsan 20 # % 71T 2

# heikin = 0.5842

# bunsan = 0.084629

13




421 7Z37~0F—4%70Ov b
ZZTI, AFD L SIZHERR L7z sin, cos DT — X ZMHHLUT I XD T T 7 2ERT A 2E 2 5.

>> t = [1:0.01:2]; # x Wl O B AE K
>> y1 = cos (2*pixdxt); # xMIZ W I6T DcosT — X EK
>> y2 = sin(2*pixdx*t); # xIZ N T HsinT — X MEHK

title

05/ |
|
|

value
)

-05

Figura 1: RO T — XM SAEELZWT T T

ZDEE, plot AR x B Ly ZET Z e TNS R Y RUDBIK 2B IZF T 7% Tay
FT&%. plot MEDFI#IF xHOT—%, yioT—%, 753 708EFEDOX T ay) THEI N
5. @, BEOT—2% plot TEKGTUHELTH, /77 EEEIN—DDOT—X LR RINAE
. hold on & ANJT B I LT, HED plot FIZHWTT —X2ERTY I 7IZERRT DI LA
REIZ7 5. F£72, plot IZH LTI T DL RBIBEWEST LTI 7DEEBET LI L HAHEL R
%. plot ¥ ZE —Efio TEHEDT -2 %277 7IZRKRLIZVWE X plot M FHO x0T —X, 1
ZHOyHiOTF—%, 1BHOT—RIZNTEA T ay, 2BHOxMOT—%, 2FZBHD ylilio T —
&, 2/EHDOT—RIZNTBATYay, .., nBHOxHMOT—X, n FHO yHiO7T—%, n&KH
DTF—RIINTEATYay) L ANTHILETES. b, EkLEZI 7% ~H27 YT UTER
577 7MW LUIVE EITE clf 2RHT S, £/, Hz v+ Y RO ZBWTCHO S T 7 % HHE L
72\ & ZIT figure ZRIHT 5.

>> plot(t,yl) # cos7 — X 7 H v |

>> hold on # 2 7 7 % T DO F £ I

>> plot(t,y2,°’r’) # sinT — X2 ER T Hm v b, #HOMEIEFKMEIIC
# £ 720

>> clf # V7 7 %27

>> plot(t,yl,t,y2,’r’)

KT NV iE x1abel (x i), ylabel (y#if), M#lIE legend (HBOMAH L L ZlFary~vTENE
NONKIZRFE) , XA PLidtitle ZHVWS I LTI 7ITBMTE 5.

>> xlabel (’times’) # x#ll 7 N )L % B I
>> ylabel(’value’) # yiill 7 <)L &Gl
>> legend(’cos’,’sin’) # JLHI % & Jil
>> title(’title’) # X 4 hJL & i
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£z, B4 VRO EBWTHOZ S 728 L7z\\we EITIE figure ZRHT 5.

>> figure # #7277V « v KU <
>> plot(t,yl,t,y2,’g’) # 2HH DT — X OMBP O IZLD D

E7z, xhd 20y WA T =)V 25 FT 7 7, xuifis KOy fliG AT — v & s
LT T 713 ZFNE N semilogx BIEL, semilogy BI#L, loglog B2 AT A2Z T uy hT
3. ZokE, FEBITKT 518U plot BB L FRkIC, A BHDO x0T —%, 1 HHOD y oD
TR, 1ZHHOT—XIZWHT ATV ay, 2FHOx#MOT—%, 2KHO y#iOT—%, 2FHD
T=RIZNTEATVay, .., nBHOxWOT—X, n BHOyiOT—%, n BHO T —XIZxt
THEATay) ZAMTES.

7

N

# xR T — Ve d X is
>> semilogx(t,yl,t,y2,’r’)

# yHEHIR AT — Ve R BT T

>> semilogy(t,yl,t,y2,’r’)

# x P Ly HAT - VeI RT T 7
>> loglog(t,yl,t,y2,’r’)
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