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Z 2T, UNIX Za~<y RTHEET 2 57EICOWT, UNIX O—2TH3 Ubuntu ZHL T
20ET. DK, LiTa~y R ANT 2 TR oE#SE, L2d»s L4 Tcavy FofsS
T4 L7 M) O#EERNT, Tav Y FTI7 7 ANVERET 2 5EICOVWTHALE S, %
7z, [LEIC UNIX a< > FO—E2#ERL, LAUETE&a~> FOEWSEZRALET.

1.1 I®ERDILE EITA

9, axr FEANTS HR) Ob EFAEZHIALET. b EFHRE32HDET.
L, B4 YHERXoTEBAHATERVWS D DD £7.

1. va—bhy bF—%5 4L
[control] & [alt] & [T ) ZFKHCHI L £ 5.

2. 77V —2arviaRRT 3] oMR
77V —>ari2FRT5] (BRIADO—FERNCZHZ, @ » 9 DIEHERICIAT
~—27. KLY BR 22Vv 2328, BRI+ Y FUMRHBLES. ZOv 1Y FYiC
lterm) ¥ ANL, HTEE AR 220y 2 LE5 (K[LD.

1.1: 705 —3arv®FfRRT52] O74ay



Emacs (Terminal)

B8 interlinear Annotation Terminator
Terminal Mark-1

ﬂE Soyombo Terminal Mark-2

X 1.2: MRV 4 > K22 Tterm) & ANIL, iRy RO o7E ZA.

%8, TlX MEmacs (Terminal)] dFRRINTVWETH, IO 7 SV Fr—>a >
<7.
WHIC TR AEEILES, UTFo XS REmsEs L 3. (K[L3)
B

52011077@jelly3:~5 |:|




1.2 A«4>MO80>3Y>

LI, SORMNIARF L IZBERBRVOTERLES. ZhesiddbbE T ey 7 efIh
. uryIMIa~v Y REZIMNIZ I ERTEDIC, avEa—2RHAOLET. ZOXy
t—YRBOEL T, KR, TArSEHTI ALY M T4 L2 Y, EITLTWBE Y YDA
RL—FHREZRREIERLD, ax Y FOFETLRYI L0 RB U720k - T, XIET 58X
FEFREEEDTEIADVET. 2bVWIR Y P 2o TWAAEZRLITIES, ¥V
WLTWA2EEPITTHWTAEL &5

1.2.1 Hello, world

CABELD, BKBWERB T 4 Y FUD EOHICTTOETH,?

1s2011077@azaleal3:~$ N

T, [e]iTok, BrAte b RRINET .
LR BN IRATEDP DR SRV S LN WTTH, B3 EIHEBENATIH»S, I
72 < echo Hello, world > TAFL &5 . ZARREDIZHRNUILDHZ T OKTT .

$ echo Hello, world M

SIXD LTI NTVETLS, e S ANTTHRIXEIVWTT.
XC, ZZT(@ZMNTAZL £S5, FOXIZRAUIHINTT.

$ echo Hello, worlddd
Hello, world

s i
T, &, fMZL7DOTL & 52

1.2.2 I REF|#E

FKiX, 5, AXVRLEWVIBDEFEITLELRE. $2ORIADZEHETHaAYY RATY.

CDGE, echoda~wy FHTY.

ZLT, RPOZEHMEISIERTT. 51805 DTl x5 2. HlZIE, echoWHDIX
ALY EPHANTE2NHNZa~Y FTF. TEH 5, Hello DIINICH bye X Stand up
Workers ¥ FEA R Z e #HNTEE . 22T, a~vy REFETT3 L =2 AR MZ TN
BVVOLBEZZRENRDHD ET. ZORZLIATL VS DPFIT, axr FigkiiITES L
T, avY RIIERTEZT.

1.2.3 OIYRDEXK

XT, axY FI3MARIENTEZLEVWE L. ZATE, BAMICED XS5, AINTE
ZDTL I 28, bZHETER—IFArba~vry FEFATLZOTL £ 5.



av Y RiE, %o TARLEED, XFER—RARLZAVE2—RIIFTHHTYT. avPa—X&
X, Tu o [(@OANETOXFEYEavy Fravsy FADFITH 2 LB L Tmd
ZERITLET. XFTmHrELILT, FEEDOIIICayPa—XiZMZ3Uuinnord 5
PUDHAZTBLIENTEZT. 253222 T, KD 2 ERME B D KT HFH i
%, NHEOFMENPIFZ BT8R TEET.

A< Y RZENIRT LT, e 2, 1000 KOBFREY 200 HOXHENEEN TV S 100 HD
7P 7 7 ANEERHA VR —2y "6y ya— RRLUTHE, BEZTZTXT50%ME ML T 1
DD ZIP I2Wh, XEIREDEEEL 7 7 ANLEFIRELE L1 DODTFRA I 77 A NICFE DT
KEDAVE 2 —RICEET I Volz, SURARFoTHIELTVWRERDEL KD XI5
MHEEICTE2 X351k ET.

ZhuiE, ZOETHHET I2NEEBIABOIBEL 2D 230, AFETEIRYIDORT v T%
BAHTFLEZLET. echo AV RTRE 77 AV ERLEL LEHATLED, EOflokS
BRI 7 ANMMEET 272D, £T 774 VIOWTHIZRENRDD £7.

1.3 FEDEIE
IIZT, TALZMVHEDHEE T2 S K HTL 2HERZHBENALET.

o JXY Y F (command)

avw Yy R, aYPa—RHT2@mATT. UNIX Y RT7AIKIE, 72 EADa~< Y KHHE
WEINTWT, HATHELTZI LD TEET. av Y FERITTS L 2, Wk, WAkATIa
L—=RRELMINZY 7 Y =7 (RETIE Ubuntu D7 7 4L b D 2 )L TH % bash IZFR
ELTHHLTHYET) ZHO T F 2o Ta~vy FEFITLET.

« 5|# (argument)
avx Y R, BIfEOFMIZHZ2H5DTY. a~vy R TEEXZT. 5[0BINWL 5T
BVNDTTN, il TE2MRAPIEF, FRFa~y FTLRABH D 5.

e 74 LY kUF1) XA (directory delimiter)
TALZ FN)DAFTIELRTIEDITZHDTT . /ORZHB binlCA->TWVWEIs 2WS 774
AEFETITE/bin/ls ERKFLLET . L—FF4L 27 kY Bl 223"/ 7V IR
D"/MEFCFETTH, BRIES ZEIKERLEL xS . AUFTH 28R RVD
T, VAT AL TTEI LFITHE->TVETY, UNIX TRERELL "' WS XFEMHS
EWVIHRRIZR o TVWET . FAIUFRLFECEKRZ L EVIAATWS &, BEREOTIZR 5
DTHEELEL XS .
o Kigi&
g2 o7 —AMHIED 1 D TT. BEIFEL RS T2 L TORFRRIZETY
52 IHMINET.



eJL—brF1 L2V (root dhirectory) 7 4 L7 bV DOAREEICBWTHROMEICDH ST 4
L7 MY RIELET.

ALY FFT1LZ Y (current directory), ALY cT—F>5FF 4L U kY (current
working directory)
THRDHEEELTVE T4 L2 R OZeTY. xid, RLIoHD Ming 205
TALZ PUTHEEZLTOWEEE, TALY T4 L2 bVIE/bin THE] EWVVET.

« /X244 (path name)
ZITIE, 27427 PIRT 7 ANDEMERI XTI EeERLEYT . LZET1 L
MV TY I XOFNTHTET" /bin/Is" S RLDHFITT .

o XN MR INZ %

FVAIAHN AR L A AR 2 WD BHEDIH D 323, UNIX KBWTHH2T4 L7 bUR
7 7 A VETOREREZ R T ITIEICHN AL 2 Elh 3 2 HiE L N SR G 2 5lilk T 2 5 EN D
DET. M ASRZZEIL—b T4 L7 PUDLSHPHTE2ITXRTOT4 L7 U REARLZDD
TT. bin T4 LZ FULTDIs ZHET DI FLD XS ITHELET.

$ /bin/1ls3

ZAUTH U THMNASZZ I, ALY T4 L7 P REEY LRERERITDHIOTY. X
WZBWT bin DF 4 L7 PVICTHEERZLTVWSELET. 22Thin 74 L2 FUMT
DIs ZHEETHITNIUATDOLSICHHELET.

$ ./1sO

STy BAVYET4aL 2 U ZRLET.
77 ANOIEEE [/) LELBEDZ L, TG TS24 Th s rarsnzdl)
(/) DSAOSIF D % b, Zhud THX 2% ThoearEhET.

« (7 71)L%AD) HL3RF (extension)
7 7 ANAE CFHEOFIRZSF 2R D) BHIMNITZ2Z N TEEI2, 77 A VADKRE
2, 77 ANVOEEEZRDIXTAN% ) TRUI>THES 2D D £F. Thzfikrewn
WET. e ZRIX, Java BRBD TR T T LBEDPNTZT 7 4 MZE Tjavay, HHIE Tmp3y
% loggl WVWoZbDTY.

1.3.1 K"—LTFT« L7 kU (home directory) ICDWT

I—PI2iE, BEHPEBHCEZS R—AFT 4L 27 Y] DEYETOLNTVET. ARIADE
BoE¥E, FHDOFR—L7 4L 27 PVDRTITVWETS. A—274L27 bV, [T (FALX)
STRbLEINZET. 221 THHADKR—LT4 L2 MIHD FRI7 v T b nwSF41 7

1) BEBEDN 0 POWRELLTNERBICRLESIRBDTY. 77 ANCEIRBEIXRTERT B 05, 71
RA DI ET.



FUVD..J EWVWSEIREEZR /TR vy 7)) DX RO ZLET. £, o
I—HFDER—LT4 LI VD ["Ta—FF 32REFT. UTHIZRTDOT, HZD
R—LT4 L7 M) EMADFR—LT 4 L7 FVDRLFEHRELTAZL 9.
$cd ~/TRAZ by T O« RFR—LT4 L7 VDD TAZ vy 7
WS T4 L7 bICBET 3
$ pwd 3
/home /ugrad/xx/sxxxxxxx/7 A 7 t v 7
$ cd ~syyyyyyy <3 < syyyyyyy W I —HFDKRK—L T4 L7 PV RBET 3
$ pwd O

/home /ugrad/yy/syyyyyyy
s B

1.3.2 7714ILD/N—= w32 (permission)

BT 7 AN -TAVLIZ IV, F77ANVDT7 IV LAMERET D700 =3I v>ay
(permission) ] £ WIS BHEZF > TVET. K= v ¥ avitonTid, Msa~ > F[L7.1]) fchmod
a< YR OFTHIDPLELLRBRET. 77 41D =3I v a YORERIK[EDT
TRV, REEZMEZD L, HADOX—VEMANCTHENTZD, KERT 7 A DM
DS eI DBET. 77 AL AT AIZOVTO LD EELWVEICOWTIE,
UNIX IZOWTDADNL EAHTWETDT, ZALE2SRTZ2OPEVWTL LS.

1.4 F«o L7 FVIEE

TR BEEDOMRE B2 T 7AW T LI MVICOWTHALES. 350 HZ 774
MIZOWTEZTAELED . 1 D774 VEBBLTATLIEIWN . L2, ZOF5/%20D
PDF 77 AL THWVWTL k5. ZNEREICH o Liliv D TVEFT.

UNIX TlX, 77 ANMIELT BT - WL ODrDiLELLR B4 (7 7 A VE) 2O TE
HILET. ZLTC, 774850250 LTTo LY MY (directoryPle 5 s DhH D,
CDF4LZMIDHIZ, 7740874 L7 FYRIBMTE ST

5198, AFRTHH-0LT7 74NV EFeHTEL, HrHrHWLBRODT, NfYX—I1C
FU720Pl vrrcsic@edTEVED L BUETs, 2heRU ISR e, ARME
WRTWVWEIIZTADICaa—RTHTELLI5TR-2TVWEDIFTY .

ZLTIZOWVo BRI EDRHZDT, 020aAYEa—XIEB RO 7 7 A VEZELTA
NBZELNTELLVWSIDITTY.

2B, 1 2074 L7 PIHNRHALZ 7ANVHBD T 7 A% 2 DD BT 2 Z 23 TE 8
A. 7=RL, Rdoksic, loF4 v 27 s02H 37 74 LETIET 7 4 VE&HE U TH LT
AfRET .

2) 7 AR (folder) EFHENZ ZdH D FT.
3) FEL, arvta—XOHTRAL VX—DHIANL VX —%RHL 2 Vot L 3BBIITAET



America

Cambridge

Springfield

Greenville

England

Massachusetts

Springfield Springfield

14: 77 ANVEDFELTS, T4 L2 PUDPEZIIHETES

Cambridge

IOV WIER, FREXZDTATLET 4 L7 VUE, CMUOEDLT IR TWE
. Z50WSDIT, UNIXDF 4 L2 UK, RLoksic, T4 2 077 40%
ANBZ N TEFT.

lkl

/ N\
gls

X 1.5: 74 L2 FUHGEDH

FTALZRMURELIEX, 2O90Vol7Z 74 NRT AL MU ENDI D ATLEWEDETT.
FALZRMIERXBRETALZ PVICANZZ A TEZDT, KLY D k5> R ANTREEEES
e TEET.



ML oficix, 3 7/ tkxnz RO KH722—FFALI RV bORD
D%7.

TP SHEIANMN TN UNIX T, 1 20a Y a—REZEEIED2DTFT 4L 27 MUY
V—%db, ERINIERFIA4ATRxy V=2 DT 4 L7 PUEDIRTIDT 4 L2 MY
VYBT3 TVWET.

DFED, V= FFT 4 L7 VEIE, AV 2—ZDLAREZTXRTDI 7 ANVETALZ VD
WoZlZH72dDTT. ZNEID LEDT4 L7 M VEBDFRAL, ZIhblrhiRVwT 4L
JFUMEIEHDERA. UNIX OF 4 LZ PUKGER [/) EWS T4 L7 P URSRLHE—D
FALZ PV Y —%EHEP] FARTOFALZ PO M 1o TVET.

X, DL—FF 4 L7 FVICIE, ZOHNT “bin™ ust™“User” £\W15 3 DDF 4 L7 + Y
BHHETHR T 4L 27 MY “bin” OHFIZIZX BHIZ, “Is"™m” WO 77 A AhBHHET. Zhb
WBEEZT7ANTHLZFTRL, a5 ThdHET. 7urs037 741D TY.

TALZ PY)OARBEEICOVWTIHIHMBEARIE, XROR=I%2BZIC LTI,
https://www.coins.tsukuba.ac. jp/~yas/coins/literacy-2018/2018-04-24/index.html

1.5 774X ERS1TIEETS

151 Is- —BFBBHRBIAIVRE2FE->-THS

LI, 1s /e ToTAHAZEL S, RADHIIDIEEICTTVWRIEZTROTH 2wl &,
BRI PHTZrEENTIC

$ 1s /O

V-Boot cdrom home 1lib32 lost+found opt run srv tmp vdsk
bin dev host 1lib64 media proc sbhin swapfile usr

boot etc lib libx32 mnt root snap Sys var

$ H

Zoaxy R, 5ICbEINFHNET 4 L7 VAL T, 2074127 bV ON
BERRTHMATT. TR, < LREABRTALZ MU0 T e, [L4 fithRiL—
FTFALZPUDZETT. WHWLWEL—FT 4 L7 MY/ TT L, FIBEMER
BANTZDOILTTDS, L ¢ LVIAFIIKKRE->TWEDTY. Z20a~vy FOFED, Loy =z
L2 fTOLBEDONFICRD T

RIZ, HiZlseFToe 85123 TL x D.

4) TH4LZ MIEBEIAEETRIND 220D, LIZLEAREVWSRELPHVLH, BT L 27 MV Dkw
TALZ MUER (H2WVIE root/IL—F) EMEET. tree2 WS avw Y RRHD, ALY bTF4 L7 MY (R %
N—tre L7747 bUMEPRONET.

5) Windows Tl¥, N—F7 4 X271% C:\, USB XEVIZ Z:\, EWVoLkSZT4 L7 MUY Y=RHNTED, »
DHDIEHRD LS BEEICR->TVET. ZOLIEMHEEEE > TWAHEBE LT, N—FT 4 A7 DEM?E - 7EHD
25T, BEIHO ey Y—, 7V —Ya ViEFBIHO 70y V—RBEEHDON—FF 4 277 Y, BEESIT TV
7ol TT.


https://www.coins.tsukuba.ac.jp/~yas/coins/literacy-2018/2018-04-24/index.html

$ 1sO

RICHOHTEERPBLNEFRAL, MHFREINELoENDLAFTEA. HREND S MH
77 AN Eo TOWEGEICEERDLRRENLZIDTY. X< 900w eE50T, brotF
BFOHOTFT4 L7 FPUBRIER LT, ZZTTILEBLTAZL &D.

1.5.2 JRYIDODFZW- T LI F)DERK

£, ukdir erste2fToTAZEL :5. ZHE, FALZ MY EERT2a~vy T3P T
CRBDF 4 L7 R UBH - =880, HosEEELEL x 3]

Listing 1.1: 7 4 L2 M UDIEL L ER SN 75E
$ mkdir ersted

s B

Listing 1.2: 74 L2 MU T TIRAFEL 72O THEHEL TERT X R - 55

$ mkdir erstedd
mkdir: 74 L2 b VU ‘erste’ ZIENTEEFEA: 77 ANLDEELET
s i

HINVHBEIsLTAD Y, BilllsLize T HART, SERLET 4 L7 PUDBHLIES LT
W3 EWET.

mkdir 2~ R, 4L 27 PV ERERT2a~xy R wWnE LR L, Zoavxy Rk
T4 LI MYEREKRT 20T, 2OFRIBENTI2L2 0 22 ETEHHITIEPLo T NEHA.
P

ZZT, RICEATEDTALZ VBT IkoT, (23274127 VIV EREZ
DRERDHD FT.

1.5.3 SUVW3ISFrEH3

YIAT, MEEERTDZTA4LZ M) EREIVWIEKRTLED. HZZSH5LTa~vy FET
DY E, BRIELTIFANEEBL— T4 L7 NSNS DB BB T, FIhba~w
YEEFToTWBEDTY. ZOEMEMNS72D12, pwd EWH a<wy FEF - THRARTAET.

$ pwdO

/home/ugrad/24/s2411xxx W KO RDHZ2T 4 L7 PUDBPRREINDE20D LNFHEAL, b
L L7bRlDE 2A 203006 LLEEAD, EZIRWVE00IZHLLT, D55 HIEL

6) MaKe DIRectory D& T

7) mkdir zweiteZZ¥ & IToTL 72X W

8) UL, I IATALZ P EERZ L ERYIERNTT. 2L, —2Da~vxy FAHIPL I BHi
NEPFELARETERY, SONLZLRETB ST EDINER, WS Fur s AclT2H%EICH I N
T, —=20a< Y FILIZIEVT0E 5L D e —DDKREIZIT IR DIAAT UNIX 0 a< Yy RidEb TV ET



T, ZZTTAVIZMUERER LIz ZATY. EERX T XE, BT TRATLDOHFDE I
WTEIDLBEELZ L TVWBR WS 22 2ERRWTL X,

1.5.4 T4L 27 RUD¥E

WS 2T, BER, BOOEGBINCOWTHID, ZLT, 2274 L7 MUEREHRLEE
IATLE. SEE, ZOT4L 7 MVICA-2TAEI EBDIVET.

Listing 1.3: JRlFEMEFM L7271 L2 b VU D erste 12 o 12356
$ cd ersted
3 |
PhE, BHOEEETEF 4L 2 PV ELEZ A RTT. b5 —Mdd 22, fERL
TA4LZ PVRBEILTWS Zepvbrh 7.

155 771 %=zE3

XT, ZZTIsLTATLIEZW, BZOLEEMBRVWEEWET. 22T, Hilzicz 41
EEoTA LI EEVWET.

$ touch test3
s

b5, HiClse$IoTAEL X D.

test LWV 7 7 A ADEBIMENTVWAIXTTY.

THICVWAARATY FETRTHILTOETD, FLICHEBL TORVERELZHA T & %13,
HERI 7 ANVEZ#Ro THEIRWEIIZ, THLTTAMHDT 4 L2 Y REoTITS £ KW T
L&D,

9) Change the working Directory DT

10



1.6 OA¥Y>YFUXF

SN LD D%ED, UNIX K7L XADavY kb F. zhorR[LjcEerd
L7z, &a~y FOFMZ, man a<Y FEHWERE L THRTLEZ W,

F£11. a<w>yFYURFb

a< > K ORE avr R
(771NN AT LBE)

TALVZ MV ERBELET. cd
TALVIZNIRRy VRBELET. pushd, popd
T7ANDNN—=I v ayeZHLET. chmod
Z7A0Davr—%L%E7. cp
TARAMEHBEZRRLET. du
T7ANVDY 7% LET. In
TALVIZPIRDHBT7 7 ANV ERRLET. Is
T4V MUZRERLET. mkdir
T4LZ MU ZHIBRLET. rmdir
T7ANDREE], 77 ANVHOEFEEZLET. mv

77 ANVEHIFRL 7. rm
ALYE T4 L7 PV EFRRLET. pwd
FALZ M) RARY ZOBEDIREERRLET. dirs

7 7 A VDR - BT LET tar

(—RREVBEROT U F)
TEANZ 7 ANDONEERRLET.

cat, more, lv

Hf - RZl2 R R L E 5. date
AV R —2RRLET. cal
oFtEETa~ Y FEFEITLET. ssh
2y b= LOKRAMITTZ 74 V2 a—-L % 7. scp
a7 AOERTREZFHIIL £ time
(74051 cLTEDNZDHOD)

77 ANAD, FE LTI EEUTeREHMLET. grep, egrep
7 7 ANVORNEZ, FHED OIEE LTI RRLET. head
7 7 ANVONEZR, RED»OIEELLATEIZTERRLET. tail
77 ANVDNER, [THRATY - ML THRRLET. sort
(7OERICATZIHOD)

TRt TFERED £ kill

11




F1.1: a=>FU Rk

a~ v FoORE

a<w Y R4

HEETIHNTWVWA e ADBERPFERLET.

ps, top, pstree

(FUY FEEDIOTUR)

Filll 2 LU %9, Ip

TN Y EANOHIRIOZERZIDEL £ cancel

T U ERNBBREINTWEY a TOMEREZLET. Ipstat
(Z0ftDaT U R)

avy FO#HAZRRLET. man, info

FOHERICO L VL TWBRAEZRRLET.
H7OL—PHEFRRLET.

BELEZ—TDL—FIDRINAL—TIDREEFRRLET

BELE2—FDIN—TIDZFRRLET.

Z ORI EMTHDIME LTV B0 EHFHNET.
77ANRT 4 L7 PVOBEI N TR EELET.
SATALADT—FT 7 F v TR LET.

T4 Y RVIEREINTOWBEBGEE 7 7 A VMITRIFLET
7o 7%EEZET.

MrExx7.

freHEEET.

HEGE R DL, RN EOfEL LET.

who, finger
whoami

id

groups

w, last
chgrp

arch

xwd
gnuplot
tgif
xpaint, gimp

convert, sips

12




1.7 774IILICEATSOY R

1.71 1saAVXY> kK

HODWBREEEEZLTWET AL Z M) (ALY EFTALZ MY EVVET) KHEZT7 741D
PHTERRLET.

$ 1s

dirl filel file2

$ 1s /O

V-Boot cdrom home 1lib32 lost+found opt run srv tmp vdsk
bin dev host lib64 media proc sbin swapfile usr

boot etc lib libx32 mnt root snap Sys var

sl

ZoPITE, ¥35IEEGATRIsa~vy FE2FETL, 3HO 77 AVBLXEIT7TT4 L2 MY
DHAIDBFRREINE Lz, R, 5 LTT4 L2 IV %RBEZ2Z8T, ZOT4L 27 bVICH
277 AN T T AL PVDKHTERRLELZ. ZOXIIC s avY FO5E LTT 4
L2 MV RBEZZZ8T, 2074V 27 PVOHERZRRTEET

Isa<y R, Iy (MFOL) W ATy aryzfMfiyszeickh, zhzho7 74l -
FALZ FVIRODWTOFELWERER S e TEET.
$§ 1s -1
aEF 3
drwxr-xr-x 2 s2011077 ugrad 2 4H 5 17:54 dirl
-rw-r--r-- 1 s2011077 ugrad 6 4H 5 17:54 filel

-rw-r--r-- 1 s2011077 ugrad 11 4H 5 17:55 file2
$ i

T, 274D R=3I v aYDRRIOVWTHHLET. 2o, (774 0D—-3y
aviEHy (VYO8 T 7 ANVIMEE) 177 AVMEBEIN—=T) 774004 R TT7 74
NORIKEFHEE) (7 7404 ZRLTVWET. fle LT, Lo filel TBALTRTAZT.

-rw-r--r-- 1 s2011077 ugrad 11 4H 5 17:55 filel

WHEIRAKI-rw-r--1-- ERREINTOVETD, TODBZDT7 7 A LDNR—3 v a YDFRIR
T3. ZD10 fIOXFHDHE, —BED 1 X, ZO7 7 A VOEEERLTVWET. Zh
W BOBHEDT 7 AL, Td) BEF4L2Z MY, T 55, YRV 2 U v 230 &b
D 9 i, ERO7 7L RFAHERERH->TVWET. 20 9 HioEbTERIE, £Ldoksic
HoTWVWET.

10) fcdHH FFH, ZhHlE man THRTATL LI W,

13



7 1.2: 9 HT DTN D B
ERI3H | 77 4 LDF—F —DFOHER]
R 3 #T | 2oL — T DROMER]
A3 #T | Z Do N DFFOHER]

ZEAD 3K, THia) (H#E) TET) 1KoV TOFMEED LTWET (%[5 [T]

* 1.3: XTOER

FEDNID r MOZEDFFAIINTVS.

HIRDOHID w | FZFIABDFFAI STV S.

GO x | FAT (T4 L7 PV I LTOHRER, BER) »FFAIshTtns.
-DFRR AR X TVRW,

INHDRNPE, BEOFHDT 7 A VK, TFH—F—dFiA - EENTE, JL—TDODANLZD
ONIHL I EDATES ] VI ZeBbhrhET.

%if@%fu,FFvF?rﬂﬂHJ%%éZtﬁ?%i%A.Fyb774»%%5kgm
X, la) A7 a v 2T ET. £/, [-F) A 7>arz20058, 741V 27 MVKHDOREL /D
FOTHRILRLT 2D FET. HERED 7 7 A VEDRIELSFREINBRVE XX Tv) 2DF 5L
IELLSFREINE DD L:hi% hooff, Is avy FIQEZBEOA T avrydbh T
B, ZROHDFEMIE Tmanls) LT, s av Y RO a7 LE2SRLTL XN,

1.7.2 mkdir ATV K

mkdir 23> Fi&, HLLF4LZ MY EERTSa~>Y FTY. mkdir Dk>
WL THWE T,

$§ 1s -1

aat 3

drwxr-xr-x 2 s2011077 ugrad 2 4H 5 17:54 dirl
-rw-r--r-- 1 s2011077 ugrad 6 4H 5 17:54 filel
-rw-r--r-- 1 s2011077 ugrad 11 44 5 17:55 file2
$ mkdir dir2.3

$§ 1s -1

&&h 3

drwxr-xr-x 2 s2011077 ugrad 2 4H 5 17:54 dirl
drwxr-xr-x 2 s2011077 ugrad 2 4H 5 17:56 dir2
-rw-r--r-- 1 s2011077 ugrad 6 4F 5 17:54 filel
-rw-r--r-- 1 s2011077 ugrad 11 4H 5 17:55 file2

11) Windows 72 £ TIX.COM R.EXE & WHRIRFHBET 7 7 4 M2 D £553, UNIX TIEZD 7 7 4 VDHEAT
T7ANDEIDIEIDRIT = v a Lo TGl a3

12) [ @BTRULEEZ 7741 FTALZMIDIETY. HET 7 AR IO ET

13) ZNTHELLRRINAEVE ER X —IFLDRETYF Ly by a—T 4 Y IZREFELTATL XN,

14



s |

1.7.3 rmdir AV F

mdir 2%Y RiX, 074127 MY REIRT2a~>Y FTF. rmdir D&
LTfEVWET.

$§ 1s -1

&aat 3

drwxr-xr-x 2 s2011077 ugrad 2 4H 5 17:54 dirl

drwxr-xr-x 2 s2011077 ugrad 2 4H 5 17:56 dir2

-rw-r--r-- 1 s2011077 ugrad 6 4H 5 17:54 filel
-rw-r--r-- 1 s2011077 ugrad 11 4H 5 17:55 file2

s2011077@azaleall3:~/erste$

$ rmdir dir2.3

$ 1Is -1

&t 3

drwxr-xr-x 2 s2011077 ugrad 2 4H 5 17:54 dirl

-rw-r--r-- 1 s2011077 ugrad 6 4H 5 17:54 filel
-rw-r--r-- 1 s2011077 ugrad 11 4H 5 17:55 file2
s |

1.74 cp ONYVFE

cp ARV R, 774 0%BaV—F37200a<v>YRTY. 2774 1%, FIO7 7414
WZat—LEWES, cp [AE—TI7AME] (QE-%T7I1LB] D XS5 I L ET.

$ 1sO

$ cp filel file2D
$ 1s3

filel file2

$§ cp file2 file3D
$ 1s3

filel file2 file3
5 |

aAV—HT 7 ANKCT AL VIR EBREETDE, FOT4L 27 MIDOHIZTZ 7 A LDat —
MEBNET. FTDHAIE, av—Tn7 AV EdeETcE % 7.

$ mkdir dirld

§ 1s dirled

$§ 1s -FO

dirl/ filel file2

$§ cp filel file2 dirled
$§ 1s dirlo

filel file2

15



$ mkdir dir2

$ cd dir20
$ cp ../filel .3 —
AV—HETA4LZPMPIRFY PE2RETDIEAILYFT 4L PV IRAE-—TED
§ 1s
filel
3 |

1.7.5 mv OY 2K

mv 23X Y R, cp Aa~v Y REWEERDY, 17754 0V0B8)) 77 A VHOEHE | 2{7k>a~
YRTY. v (BBHRT 7% ()| (BBHETLILVR| H S WIIm (B77T10VE] ([HI71L% D
o ELTHVET.

$ 1s -FO
dirl/ filel 774121, T4 L Z FVU1D.
$ 1s dirld

—dirl OHIZ 7 7 4 L IE 7RV,
$ mv filel file2D

$ 1s -FO

dirl/ file2 T 7 ANEDBEDS I-.
$ mv file2 dirlD

$ 1s -FO

dirl/

$ 1s dirled

file2 — 77 AADBBHL L.

s B

1.7.6 rm O >FK

m A<y RiE, 77 A4ALDHIREZTS-HDa<y FTY. m ([Z71L% E&T)| 0 k51cL
THEVET. £/, m -r DEILXTdE, HHELETALZ FIDFDT 7> 41
ITART, BIY, 20747 PVAKEZTXTHIBRLES. L) A 7> a vy 2203 THEITT S
, HIBRT 27 7 A UZDWT, ZRZNARYICHIRT 205 2BV TEET. ZOHEMIIE,
y (yes) 2> n(no) THEATLLEI V.

$ 1s -FO

dirl/ filel —~ 7740121, T4 L Z FU1D.
$ 1s dirled

file2 <74 L2 PFPIRNIKZ, 774110,
$ rm -r dirlo

$ 1sO

filel <74 L 27 bYUDBHIRXN .

$ rm -i filelD

rm: JEE 77 AL 'filel’ HHIBL %3 57 —y rt&Zxbdek
$ 1sco < 7 7 A LDHIR S 7.

s |l

16



rm 2°Y REMFHT IR, EoTRER 77 AL T4 L2 M) ERHIBRLAEWE S ICEEL

FLxS. Big, m-r {Ppksnavy FREFECTT. Z0avy REAILYEFF4 L2
MY, BXUEZRID PRZHZ2IXRTODIZ 7 AVBIUOT 4 L7 M) RHETS2a~v Y KTF. D
D, TALZ FVHATE 5L DHELTLEZZDTHEN L WZIREATTA, WLTLE-7
RICHE b2, BILTERLBE-oTLESI I DD FET. HIBRT 2RNICARSICHIFRLTL
FoTHARLEREDDNF v 7 LTHHHIBRLEL & 5.

1.7.7 od AIXZVF

AV T ALY M EBEITLav Y FTT. od DEIWCLTHVET. T4
L7 FPUAZEBLEEEEE, THPDR—L7 4L 27 PUANORE]) LD EF. £7, led -
EF2eRBETBHIOT 4 L7 FVIRED 7.

1.7.8 pwd OAVY VK

SWVNBT 4L YDA EHERTEZ2a< Y FTT. ¢od avY R THobIoHBIT
ToTWVWRET YR w7V Y IREIEDINT, SHAVE ZIRWVWEH SRR I X
K HHEFET. ZOE5REZZpwd av Yy PS5, BTOWSET 4 L2 MUDLHRDXT.
$ pwdO

/home /ugrad/99/s99xxxxx
s i

1.8 770IIOHREICEHTZIATUER

1.8.1 cat OAYVF

7 7 ANVONERZBEHICKTRTS23~< Y FTT. cat DESRLTHVES. 20
T7ANMTEFRA NI 740 (BEDOLFENLRD 77 4L) 25E, TONEEHLIENTE
¥5. 77 ANVEERERIEET S, fHELLEFRICZ 7 AV ZHITTERLES. ZOZFAL
T, HRO7 7 AV EHET RICHES e BN TEET.

$ cat filelD

This is test 1.

$ cat file2D

This is test 2.

$ cat filel file2 > file33

$ cat file3D

This is test 1. <filel, file2® WA D file3lT Ao TW 3.
This is test 2.

s i

14) *W@BYANLEFI—FTOXFULEOEEDOXFINc y FLET.
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1.8.2 IvaAVY>Fk

cat A< RTlX, 1 HAZBEIZ2EXD7 7 AV EHDILTDHE, 77 A NDERAIDITHA
70— )L L CTHE»SHEATLEYL, NEDPHRODEEA. R 740 EHre 212, 1 HEI D
Fed0a~y FANPICT. 22T, v or—fErfiriciidiczed sy

Llalva<wryFoFed

¥— H&AE
q v Z8TLXT.
] LATHAEA LT (7 7 ANVDRITIZH>TAZ B =L LET).
k LATRD £ (j O#TT).
f(space) |1 HHizAEAET.
b 1 HHEED £ (f O TT).

g,> SEEICRREN L 9.

G,> REIZHEHLXT.
| RE—= | RR=V TRENTXTFINOBRE, 77 A MVRFICHA > TITRVWET.
?RRR—= | RR =V TRENTLFHNOBRE, 7 7 A VHIG A > TITRVWET.

n ERIOMBERITICA» > THEDIRLET.
ERIOMBEZFITICA» > THEDIRLET.

WiE, T3F - XEDOA-T7 74 VERRL, ZONAEZ (NHD) #itr) Ze2HME Lz
<Y RTID, cat ICDOVWTE, 77 ANERRT 2D TRL, 774 VORNELEKET S
T=DIZH bk T,

1.8.3 head OV VK

head 2% FiE, H8E L7 7 A VAN OTRAID 10{T2HRRT5a< Y RTT.
AT arveMiFszeickh, HEIOERDITHRERRTEET.

$ cat filelD
line
line
line

line

v bW N =

line
line 6.
$ head -n 3 filelD
line 1.
line 2.

line 3.

15) Z9VWHavwy % [R=Y v EHV0ET.
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s |

1.8.4 tail AV¥2F

tail A< FiX, L7 7 A LRIEHEA N OBRED 10 f72FRT 23~ FTF. head 2
<Y REREBRIS, nA T arEMIFRZ2I2kD, REIOEEDITHRELRRTEET.

$ tail -n 4 filelD
line 3.
line 4
line 5.
line 6

s B

1.8.5 grep AY VK

grep A<V FIX, 77 A VREEASNTH UTHRE L XXFINEMB L, ZOXFHNEEN
2172 RR"T2a~v FTY.

$cat file23
tsukuba
kenkyugakuen
bampakukinenkoen
midorino
miraidaira
moriya

$ grep ba file23
tsukuba

bampakukinenkoen

$

1.8.6 sort OV¥ VK

sort A< RiE, 77 A VREEATJICNLT, fTEMATOY —b2{T5a~<> FTF.

$ sort file2.3
bampakukinenkoen
kenkyugakuen
midorino
miraidaira
moriya

tsukuba

s H
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1.8.7 chmod OV K

chmo:l‘?‘/ FiE, 77 40DR=3I v ay BPEETAHDa~<Y FTF. chmod
(N=Zy2avBEBLURL] (Z7A0%] b WIS EBRTHVET. =3I v a yEBHEHY VARG,
IR=I v aryz2EDOLIRIHRET SH) 2ROTXFHIT, FHEIHLTORN=I vy a2
HIT2DD (wgo H2WVWE a Dit5ZHVWET) FFRAIZ 522 D%, FFRIZWMDHEHT DD (+,-
HHrWE= DFLBEHVED) EXZA, HiAZA, ETHFTOS508UIH LT (rw D
20IEx OREEAVET)) RIEET2 3 00WAh 62D £, KL, AIEETET.

K 1.5: BEEMERDOZLHE

chmod u+w filel | filel I LT F—F—ick3EZAAFA] 2HT.

chmod g+r file2 | file2 I LT 70— A1 &k 25iAAAET ZHT.

chmod o-x file3 file3 WXt LT Moo NI Xk AT ZEDIHT.

chmod a+4rx filed | filed (X LT TFRTOANIH T 2 HiARA « FITFA[ ) 2 HT.
chmod u=rw file5 | file5 IZXT3 % F —F — DMHEFNZE [FiAk - FEIFFAT, FEITEARH
Al &5 5.

HWCHS 27 7 RFFAIBIZNT 7 AN 7 72ALELS L LTHTEEEA. UFDAID K
512, T DET.

$ 1s -1

total 245

drwxr-xr-x 2 johotaro ugrad 48 1 25 00:45 dirl
-rw-r--r-- 1 johotaro ugrad 7377 1 25 00:44 filel
RWEEEEEE L 1 johotaro ugrad 239914 1 25 00:44 file2
$ chmod u-r filelD

$§ 1s -1

total 245

drwxr-xr-x 2 johotaro ugrad 48 1 25 00:45 dirl
--w-r--r-- 1 johotaro ugrad 7377 1 25 00:44 filel
-TW------- 1 johotaro ugrad 239914 1 25 00:44 file2

$ touch filel3
filel: Permission denied

s i

T7ANDNR—I v ark, itBTRIBYE 8 ) CTEERETI2RONV DO ET. T
Br=4w=22x=18L7T, A—F—, ZL—7 MOADIEIZZDMZIIRZLN /=TT
(R[LIBHI). Bh2 L —EICTRTO =3I v 3 YORENTETHEATT.

$§ 1s -1
total 245

16) CHange MODe OHET 3.
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drwxr-xr-x 2 johotaro ugrad 48 1 25 00:45 dirl

-rw-r--r-- 1 johotaro ugrad 7377 1 25 00:44 filel
S IRWEEEE L 1 johotaro ugrad 239914 1 25 00:44 file2
$ chmod 666 filel.d

$ 1s -1

total 245

drwxr-xr-x 2 johotaro ugrad 48 1 25 00:45 dirl
-rw-rw-rw- 1 johotaro ugrad 7377 1 25 00:44 filel
-rW------- 1 johotaro ugrad 239914 1 25 00:44 file2
$ i

filel .CHEHTAUZ, Db dTweBEunxd. Z2T°id (617H) THTER 6661 W5 HUH
WOWTHHEMZ TBE Y. LORIEZFIEE OMERE, BAHFORHIZ I V— T OMERE,
FOBEIZZ oMt (FTEETH 2N —TThRV) ODANOHEREZRL T, B 4 2FiAH LEF
A, 2 B EAARFA, 1 DFEITHFAZERL, HIZIE 6785 442 T IFiAH L] +F AR
LWOERICEDET. 0%, SEIETE 666 THAUL TFTEEICH ZL— A28 ZF DM
b, FAMLEEBZALZHTZ) LWS I eickhh 5. BEOFANICE LTidE (Ll 228
LTREX.

% 1.6: HHEMER 2R 5 HED

¢! N

4 et LEFA]
2 HZIABFA]
1 FATEA

7 (442+41) | seA LEFAI 4+ 3 ZAAFFA] +FATAFA]
6 (442) LA LRFA] + & ZIAAFA]

5 (4+1) oA URFA] + S TaFA]
3 (2+1) & ZIAAFFA]+ FEITRFA]

1.8.8 open OV VK

open A R, 774074127 ) - URLARECZRHS I~ RFTT. 7740 &Y
D GUIBEIICBITS, 774ALDX T2 v ZITHYLET.
$ open filelD
T I Tfilele WS 77 4 LNz
$ open .3
T ZhTAHLVYF T L2 bUD 75 400
TH» N 7=
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1.9 XATFLICEATSIAYER

1.9.1 quota OV F

HAaRENL 6WTF 4 A7 Z2FHL TV A2l a~< Y FTT.
$ quota -vI
Disk quotas for user s1311350 (uid 5621):

Filesystem 1K blocks quota limit grace files quota 1limit grace

/home 2456883 3072000 3584000 84863 0 0
s |

Zoflzze, fERR (blocks) 75 2456883 F 1 A b, R (quota) A% 3072000 F v NA k& 725
TVET.

— MM 7% Linux Wi K T quota 2% ¥ FAFMATE 5D TT A, COINS TiEF> R 7 A
DHET quota I Y RPFHATEEHA. quota D ER -BHEOCHHE -BRHOEERY
1%, Windows IR 274 > LT, H: RS A4 7DTF a7 4 THEEL T EZIWV., MM,
https://www.coins.tsukuba.ac.jp/ce/?quota SR L T 72 & W,

1.9.2 du OAY2VF

TARZDHHERRRT 522~ FTY. BELLZ7 74 10e, ZRZ2l— b3 5EHIC
HEZRTALIZMVDOT 4 RAHEHEZFRLET. 2T, AILYFTALZ MY TROET >
A, $70F, TALZ PV ZeDT4 AZMHHEO-EEZRRLTVWET. Lh) K&XoTF 4
27 FHEE AN OFRARTVHEMICEBRL, () KXo THE T4 L2 VDT 4 A7 FHED
WEFDAZLRRLTVET.

$ du -h -s *3 < %’ ZHBRABITZYAILELI—F
12K dirl

44N dir2

200M dir3

s B

1.10 ERICBATS TR

1.10.1 convert AYX > F

COINS 1214 Y A b =L ERNTWVWERAMN, convert 2< ¥ RiE, HIRDOY A4 XL EEMT
2a<y RTY. IEHICEZL OEERZE > TWT, ZZTIRNTEWETCEZRZVWOT, UOKHET
FARTATLZEN.

$ convert piturel.png picture2.eps<d < PNGJE I & EPSTE N 1C £ 4
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https://www.coins.tsukuba.ac.jp/ce/?quota

$ convert -resize 50% piturel.png picture3.pngd < P A X B MEM ¥ B I1T50%I1C 5 /D
$ convert -resize 512x512 piturel.png picture4.pngcd

T OMERILE R R o 2 F F, 512x512DH 4 XTI D B

$ convert -resize 512x512 piturel.png picture5.png<d

T O MEM R R FC, 512x512DH 4 RIS A

5 |

1.11 7Ot X%=FKS5II VK

Unix T/ 277 520 EERZ LD LTW3 L, a5 apibkEskhliolz) Mt
DI 4 YRR Tal I AREBEILEEREEN] LWVWIORREBICRZZEDRILSDHET. 20 Lk5%
YEICHWA Y FESHBHLET.

1.11.1 ps ANV F

I—HFPRGED SR TBLR (Ta T T L) ZEHLTVWED0HNEHDaA~y FTT.

$ ps3
PID TTY TIME CMD
5978 pts/8 00:00:00 bash
29522 pts/8 00:00:00 ps
s |

ps DEIXTRE, ZOZ—FDPEFLLTVE TR RAO—ENFRINET.
—BLIZEREINDZLFHNNFATEINT WS a~< >y ROLRITT, —BEDHRFENZAZTIhD T 0ot
225z Tws7OEX ID 2 Wb AHEETY. UNIX CTHEEIWTWSZSDTnr7
L, 207X ID L WVWHBERSTHMAHINET. ps ab LGE, 22—92Ehr LT3
Dt AD—EERRTEET.

ficd, ps 12328, 7RELRARCOVTOLIDFELWERDPEONET. psu 358, 7o
T 2 DFITHIERF Z RS2 2 e BN TEET. ZLT, ps x2T58, HAROEZOHIH T
BRNT R ABRRTEET.

1.11.2 kil A¥ >k

FiZ, o REMEKTIE S EDIEbR a~v Y FTY. kill YFEITT B L,
ZOTa2ARMEHIK T LEYT. A TRTTERV B RI2I1E, kill [KILL) [FE€2 D] A3
Bard LNEEA.

$ ps
PID TTY TIME CMD
5978 pts/1 00:00:00 bash
29621 pts/1 00:00:00 sleep
29522 pts/1 00:00:00 ps

$ kill 296210
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$ psI

PID TTY TIME CMD
5978 pts/8 00:00:00 bash
29522 pts/8 00:00:00 ps
s H

1.11.3 man O VK

ARFFZIZTEIPN TV EHAIEZ K EHIOEARNZ S DT, Mirvwa~y FETEEIATY
FHA. REERERH oD, HHEEZENTLE>GER, F0Oa~y FOFELWHEWER
EREEHID 72V EDEHIIZ, man EWS avx Y RAHEIATOVET. g,

$ man 1ls

DESICHWET. ChAZETTIL, 20a~x Yy RO 27 APEHEICERINET. 20~
a7, RLIOESCEI DI THD EF. FLAHIORMD~Y=2 71, 2 2B FOEIC

£ 1.7 BET
18 a<w Y R
2 & AT LA—)L
3E 477
4 FNART 740
5 & 77 ANT k=< b
6 % 7 —A
7TE Z Dfth
8 & AT LAEMa< YR
=+ H— NI —F
10 & Z DAth (2)

A2 TWBZeDHHET. ZOHAEIE, man D&, BEREELT, BHFOD
Rzvwe=a7 1% BTz ]

%7z, man DEIKCTBL, F—U—FNZBfRDODH 5~ =27/l (manual) DIH
HAWEREINET. man <Y FO XD EELWERER,

$ man man<d

DESWCANTE, RE3ZeNTEET. UNIX 2NV 2370121, man ZRZ2EEED
13 = e avkrc3fs)]

17) w=a7VATELH 3, Ns(1)) RED XS Ra~y FHDD 2 IHFEIMMNCBEIE»NT-RGLE, FEINOEF
HEERDODLTVET (ZOHEIF N EDIs) a<w v F).

18) WEETHHIPEDODRINTIAIN TZ2IehH 2 B0ETH, Z53HULVEETIEIR VO THEIR> TitAsF
Lx9.
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1.11.4 info ANX > F

info A2 FTHa~vy FIZOWTOHHZRAZ 2B TEES. DI~ FD man 2
Y FOFATIX, info <Y FBBMT 2 ZIERINBIIGEDH LD TZ 5V o 725E1T info
aA<v Y REFSRVWTLXD.

$ info 1s3

DEIICHNET.

112 A4l EkA—F

TANRH— O3 sk —vicwy F L, HEBREAET. ML S5RAHO7 7 4
WRRFEDRANCHE D W HHTD 7 7 A V245 & ZIMEFTT.

$ 1s3
a.c b.c c.cC d.c a.java b.java Cc.java d.java report.tex
$§ 1s ?.cO
a.c b.c c.c d.c
$ 1s a.*
a.c a.java
$ 1s [ab].cD
a.c b.c
$ 1s [*ab].javadd
c.java d.java
$§ 1s [*ab].*D
c.c d.c c.java d.java
$ 1s [c-z]*.[d-z]*O
c.java d.java report.tex
sl

o X

0 XFUEDERDOXFINC~Yy FLET.
«?
EEO—XFIT v F LET.
* [pat]

pat DFRFDWTRHID 1 XFIIwy FLET.

19) ERICR 7 7 A VHOBE R, DBV OSRBORERM TTH, —fRIC T AL EH— R L0 ZINRE
LCWET.
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7 1.8: pat DA

abc a, b, c ODWITID

a-c FEEEELT

a-z INCFDTNT 7Ry b 1 XLF
A-Z KXFEDTNT 7Ry b 1 XF
0-9 BF1XF

a-zA-7 KNeEOTT7NT 7Ry b1 XF
0-9a-zA-Z | TRTO}MER T

*0-9a-zA-Z | TRTOEAFL TSN

1.13 [tab| ¥ —|C & B ##i5E

AT DEHL ENZ F—ZzMT LT, avx Y FAR T 7 ANVAREZHETHTEL TN
£7.

il 21X gatherheaderdoc ¥ WH A< Y FZFEITL L5 & “gather” FTANI L7223, ZNLEEZH
2TV o7 GE, (tab] F =2 L TAHET.
$ gather(tab)
$ gatherheaderdocll
B OB BN L.

F72, 77 ANAOMTDTEET. 1s bEFTANLCltab) F—%HT L, b2 OIHELZ 774
NEDMERE LTHh SN 7.

$ 1s bftab)
bin/ bitbucket/ bookmarks/ b.xx
$

BREA—BICEE ORVEE, BHlER T2 e 9.
1.13.1 H—VIL¥EH

ANIBZRTH—YME, +FEF—TCBHTI2ZenTEXY. £/, Ya—rhy bF—3
HEDOTUTIIRLET.

o [Ctril4— HGEHAITHICH — Y L EBH)
o [Ctri}+ BFEHNCREICH — VL2 BH)
« Home 1TDSETHICH — YV L2 B H)

« End 7RI — VL 218
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1.14 OJA4>LTWBAZESRTS

074 YL TWBEANEHRTS2a~ R LT, whoa~v > K23H D Y.

$ who O
s2011077 tty2 2023-04-05 17:00 (tty2)
s2011077 pts/1 2023-04-05 18:45 (2001:2f8:3a:1712:15d6:18e4:5b52:9c23)

INHDH5, 1{THIRF RSN

s2011077 tty2 2023-04-05 17:00 (tty2)

X, —Y s2011077 DBFERENTZ IP 7 FL AL ZOMHAZMHALTCWSE I E2RLET. %
72, 2ATHICF RSN

s2011077 pts/1 2023-04-05 18:45 (2001:2f8:3a:1712:15d6:18e4:5b52:9c23)

X, —H¥ 2011077 A ssh A~y FICXZVE— b4 U THEHLTVWA I 2RLET.
7238, who AV R TRRTEFBZDIE ssh AV RFTAJAVLTVWBRI—HDATY. ssh 1
TYRBATOTA L TVWBRA—HRERRITERVOT, FELTLEIW,

1.15 OV RZTSICEVCHT

1.15.1 1ZE#EAN, EEHD

BHE, Y2V ETEITTZ2a< Y FOANREF—FR—F2oiTwv, T4 AT LI hang
T, INEZNEIEEAN, BEHDE VOV ET.

1.15.1.1 VAL I+

DAALY bid, BH¥ANEIEEL 2 EE S 28%8ETT. B > T, BEEHh%
FBELE7 7 ANMCYIDERT, EBELL T 7 0%2FTLET. LB < T, BEANEEE
L7277 AVCHUIDERT, H8ELLT R I 0 2F T LET

$ 1s -1 > fileld
$ cat filelD

total 9

drwxr-xr-x 2 johotaro ugrad 4096 2 15 00:10 dirl
-rw-r--r-- 1 johotaro ugrad O 2 17 01:13 filel
-rw-r--r-- 1 johotaro ugrad 12 2 15 00:10 file2
sl

Z BT, 1s -1OFETHREEY, BHETIEIRL filel THALTOET
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1.15.1.2 N1~

NATiE, BROT0 77 2 2FARICETLED, a2 o 08 %E, RIFETT 5
a2l AOEEATNCORWIED THHKEETT. B8 | THEOa~ Y FE2ORWTHVWET.
FENCEER L7z a~y RPEICFITINET.

$ 1s -1 | head -n 33

total 9

drwxr-xr-x 2 johotaro ugrad 4096 2 15 00:10 dirl
-rw-r--r-- 1 johotaro ugrad 0 2 17 01:13 filel
$ i

Is -LUE 7740 - T4 L 27 V)DIEREHE NI T2~ FT, head -n 3WFANINTZT—XD
56, REIITERRTZ2a~<FTY. 1s -1OHNER head -n 3 DANRICORS I LITX
D, 7740 T4 L7 NVDEHDSE, LHEHIITERRLTVWET

1.152 XXX SIVXDIRT—"T

ZE W 28
# < > | $ {0y CY L1 & ; A~ " ox 2 0 0 N\ZEH XT #
FOY 2 ADERL, a<vY Fe LTEINBOWAZXFVY ST WS IFERFELET. £hb
Yz VICREE2DTIEIRL av Yy FOXFE LTELLEVWESEZR T — T2 T 20803 H
hE3. RLJIczRr—FOfVHRRLET.

F£1.9: TR 7 —7DFENT

‘%ﬁ‘;x&—fﬂ% IRy —TFTERVRARF ¥ TR

\x | N\J DEBRO—F %L

str’ | ') T 6= | )

str' | 1) TN | 181, T (Nyr7a—1b), Iy (77 x—F), I\, Ty

$ echo i\’m\ happy < < * ¥ (EH) 2 X F5— 73 %4l

i’m happy

$ echo "<><>" O < < ¥ > BT RT— 73 54

<><>

$ echo '<><>’ 2« ' THITAFXr—7Tx53

<><>

$ echo \\ O« Ny 7RIy YalHHZIRAr—73 558 320HRS
\

s i

1.15.3 P TIZEHCIREEZTH

YN TRYINER L RIRERO 2 BHOZLH A TE X7, BELRIIT 71t AITEH
DEIEMBNETH, ¥ =2 VAT PN T EA.
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1.15.3.1 P IIEHORACERE

Y INVERDERIT 24 =11 TITVET.
$ X=100 O < X CWOHOHKET DT = LEHIT 100 AT 3
$ echo $X O <« [HZSHBLEVWEAERESZHELD ESICT 5.
100
|

1.15.3.2 RIBEHBORA SR
HRIBEBDERIL export ZH L= TIHTWVWET. DOLLDODERBLEZzILENE
export ¥ x LA TERIBEBICEZ S LB TEET.

$ export Y=200 I < X WO HETDEKIC 200 ZRAT 3
$ echo $Y O <« [HZSHELEVWEHEESZHLD XS I1TT 3
200

$ Z=300 O
$ bash <3 <« F+7B+t 2 LT bash #&E#HT 3
$ echo $Z & « Yz LB TDH 3 2
BFr 7ot sl g nizHAsRRINAEV

exit O <« F7utt R LTEEH LA bash 2 T3 3

export Z I <« Yz L EZHBEHF > THLOBRBEZRICAER S Z b A
bash .3 « F+7m+t 2 ¥ LT bash ZEHIT 2

echo $Z O <« z PREZHICLZDOTF et RIics E#Harnl
300

3 |

$
$
$
$

1.15.3.3 ZHROHIF
ZHOBIBRIBHELE, > = VERINT unset 28 % TIFVWET.

$§ X=100 O
$ echo $X O
100

$ unset X 3 < X WS HAETD > = )V E R & HI bR
$ echo $X 3 < X WO ZERIFHIRI N2 ERRI NV

§ export Y=200 J

$ echo $Y O

200

$ unset Y I < Y ¥\ D D EEZE B E IR

$ echo $Y O <« Y LWH ZERWBHIBREI DM RRINAE L

s
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1.15.3.4 REIN TV EHOREE

Y NVEREWR LW A  set a7 Y M2, BREZHZHEZR L 72WIHEX export 2< 2 R %
ZRNENGEILLTANLET. P2 VEBPREZEICEDODPTLDORESNT VDL HDHD
D, BIEOREOIRECHREZIRFF L TVWET.

1.154 F«4LIbRURRYY

FALZ PUEBETBHIECE cd a<Y FO XS I RRABEHIEET 3 HEOMIZ, TaoL
ITRIVRRYODERCRHERHDET. T4V 7 VIR ZET 4 L7 MU DRRERANSE
HLOEATRHELTINET. ZUTED, BT 4 L7 MY RBOBERIIITIET.

TAVZMIRR Y ZO—FLHFWWEAIL Y P T 4 L7 PUDASRZAB A TVET. BANSLH
LCitix3 5729, 74 L7 PUZIWMDO T XIRRICANTZT 4 L7 bV SZDBRINTED H
INET.

TALVZ MV RARy 7 REET 2 a~ > FIZiX pushd & popd 23H D £F. pushd 2~ Fid5|
BUCHE LT 4L PURRERARy ZICANT, ZO7 4LV 27 VNV ICBEITS2a~> RTY.
popd AR Y RIETALZ V)RR ZJDEEHDT 4 L7 MY RZRZWMOH LT, RDODT4 L7 b
VICBEIT2@ATT. dirs AavY FEHVWR T4 L7 MY RXy 7 OBEDIREBELHETE
%7.

RET4 L 27 bR Ry 7D CHOFIZRUET.

$ dirs O« BHEDT 4 L7 MIRXy JOREBEHRAT 3
$ pushd /proc 3 < /proc 2T 4 L Z FUYU XXy ZIZANT /proc WXHHE)
/proc ~
$ pushd /var/log 2 < /var/log #7574 L 27 F VA &Ry ZIZ AN T /var/log I H)
/var/log /proc ~
$ pushd /usr/bin 3 < Jusr/bin Z7 4 L 27 F VA Xy ZIZ AN T Jusr/bin X H
/usr/bin /var/log /proc ~
$popd 3 < T4 LZIPVRRYy Z7D—FLXBEOT 4 L7 P Y RXZWMDHLTHEE
/var/log /proc ~
$ pud 3 < T4 L Z MY REXy 7 D—FHED /var/log
KholDTHLYET 4L 2Z MY
/var/log b /var/log WKZE b o 7z
$popd 3 < T4 LZIPVRXRy Z7D—FLXEDOT 4 L7 P U RXZWMDHL THEE
/proc ~
$ pwd O <~ T4 LZ MY RRYy ZD—FHFED /proc
WKCHRo7DTHLY T4 L7 FU b /proc KE Do /2
/proc
|

e, T TR TALIPVRRY IADT 4 LY P UANRERTIENTEET.

$ pushd /var/log 3
/var/log /proc ~
$ pushd /usr/bin O
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/usr/bin /var/log /proc ~
$ dirs -p -v & < dirs 2~ Y FIZ -p -v
tFF7vaveETeRARPITVWEATH IS
® /usr/bin
1 /var/log
2 /proc
3 ~
$cd~2 D TALIZIVRRYy ZD (02 BHZT) 2FDICHEH
$ pwd O
/proc
$ dirs 3 < cd
A Y RTHBHLAELZDI LY P T AL PYVDAARERTEBEUNEFZED SRV
® /proc
1 /var/log
2 /proc
3 ~
$ H

1.16 Z#MERAAGZITVR

1.16.1 alias A< > K

Zoavwy FEHAWVWS e, RAMHSa~xy KA 7y a Vichlsanief iy 2 e kTS,
alias [BATHIFAVES] = (IR FAI) TEHL T,
$ 1s

dirl filel file2
$ alias 1ll1ls=’1s -1 -F’

$§ 11s2

total 245

drwxr-xr-x 2 johotaro ugrad 48 1 25 00:45 dirl
-rw-rw-rw- 1 johotaro ugrad 7377 1 25 00:44 filel
WAL 1 johotaro ugrad 239914 1 25 00:44 file2
$

REoLA T aryTLiEbRwavy FRLHTIORWa <Y R % alias THIHAICT S Z
YT, s kbEd. 727, F—IFANLETHRELZZA VTR, 1 EXR—IFL%EH
CAEHATLEVET.

O EELREMERICOT VAL, =23, £z, bashre R.zshre XD XS R
T 7 ANDEERL, B—IFILEHALL RISV 7R —RTB3X5ICTESTL &
5. ZDEIIZ, W OOy FEILIZ, BHADRREEIZAZSAZALTWL 2, DLIDE
LTWEET. 22213, "R—AF4 L 27 VIZH B bashrc WS 77 A nica<y FEEXN
ZATBLE, Z20av Y NEX—IFNVTU 4 YRR ZRIRETEINE T, tLokzZ edh
5, B TREERIARTAXT2L Y b 2E6N3X51CH85TL .
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IR, f#R)7: alias DRl R L %5

alias 11="1s -1’
alias 1lla=’1ls -al’
alias lat=’1ls -tal’
alias 1t=’1ls -tl’
alias la=’1ls -A’
alias 1="1s -CF’
alias u=’cd ..’

alias uu='cd ../../’
alias uwuu='cd ../../../°

1.16.2 nkf AY K

NFEa—Redita—F2ZEHT2a~<2 FTF. Windows REEHBEIZ 7 74 1DRh b
328, FiAg UNIX 22568 o TW0WoTF A7 7 A ABmdRVWI ehdbh 3. £-13H
NTEo72 Web R=IDXFALITF LT LES>TIELLL BRENLE D7D T2 08HHFT.
ZOVIELEWRXTIFRAMN I 740D FaA—F - BIT7a—FEZEBLTNEDH nkf a~<v > R
T7.

EZRE nkf (F7>aY] (BRET7LE) > [Hﬂhﬁ'&??%)b&@kiﬁ DES. A aig, L
WX Fa— FiZkoT-e (HAFEEUC), -j JISa—1F), s (7 MJISa—F), -w (UTF-8)
DI HEY, ®IT2— KFdH-Lu (UNIX), -Lw (Windows), -Lm (Mac OS 9 AR{®D Macintosh)
DOHF P HENRE T, UIFIX, Windows TER LT F A7 7 4 L% UTF-8 I3 %
<3Pl
$ 1ls3
filel
$ localesd
LANG="ja_JP.UTF-8"

LC_COLLATE="ja_JP.UTF-8"
LC_CTYPE="ja_JP.UTF-8"
LC_MESSAGES="ja_JP.UTF-8"
LC_MONETARY="ja_JP.UTF-8"
LC_NUMERIC="ja_JP.UTF-8"
LC_TIME="ja_JP.UTF-8"

LC_ALL=

$ cat fileld

sn+ cAlrietghyrcha XX ¢ XX oa1 XX B
u @]A @]v

@ewstlcadUeAAyAae X édaltiAiBA ,¢ic

@s;tvy X e
uzétaloxéshicv

20) 020077 ANBERLCICLTLEI EZDT 7 A ADPHATLES DTHERLTLZE W,
21) ME»DOTE AP OTFLE S B EEFNEERE 1993 4 MR#E] http://www.aozora.gr. jp/cards/000076/
cards50618.html
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@gdcA

$ nkf -w filel > file2D
$ 1s
filel file2
$ cat file2 | fold -78:2
SO EBRDPLBoDPTTRAERXRBFIERDHFIZN > TiE
PO EEZHWHEIREDZ LA,
iz, dhiz)
REBEIFESLAEDPLBEZIRDIES T, ToENATEY
TRZ2EFEDEDL LD o T2, ZIF, BHADEHODEVELNS
(il ldb, T2 THEDISIKEZIATITDD, B
WO LEEAD]
FOZDODSEICRIFERICRD
[TZRWCLTHBHIDEVWI & o725 ]
FWRFIREOWT
Frchctd—4HEEGEDAT, XKL FT—EDHKREZE
FTWETTHEKEZATT» S A
TEZIENZTEHE VAL L
FTBIZIFIFIEIZIFIFIEEIE
FHITF T T3 1T
“ANEFANOTRERZY > TEs LI ENERICEVE
Uo7z,
TANEBOZE ENT, BFEZULTTEVES &,
s H

72721, fold -781%, ¥ 8 LFHDL IATH DRTHDa~vr FTY.
HARMNZ UNIX TIEHBIICXF 2= FEHHLTN2DT, EEHE O HITEN»D LA
FHAD, DT AT AL T 74 LDR) L D ETIGEITEENINLETT.

1.16.3 xclock, xcalc A<Y >V K
zhzhmEP?] dEecy.

22) WA TW2RDH 200 LNEEADZORHIERHE FCEEE BV ET
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25 VSCode

VSCode(Visual Studio Code) &1, Microsoft f#t2M42ft L TWda—FZ 74 XT3, T I T,
Windows % FAWCHIAL £ 3. HIRMAEAIEE T, BARILRTO 7 7 4 Michis LTw 3]

21 AR +=ILDFEE

#5703 VSCode 24 YA P—ALEL LS. KDL YR == (MR1) »5H
DOBFEHALTVWERYAVICA>TWVWE0SDHEDEA VA =L LET.

Visual Studio Code  Docs  Upda

Code editing.
Redefined.

Q & % B

IntelliSense Run and Debug Built-in Git Extensions

21: A VAP —NR—D

AVARN—ADRTEEL, A VA —F—%2EHLET. T2LROEMEPHETL 20T, [H
B35 BEIRLT, k] 227V 27 LET.

1) .txt .md .py .c .js F4&
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3 Microsoft Visual Studio Code (User) Ry 7 - X
ERFFEZOEORE
TSR FOEBL R RS .
LT OERF RS EhE (8w A LA - IERT TS IZOE SRR L BN 0T,

f&Zr 2R i Visual Studio Code BB/ A5, Visual Studio Code @
—R I—FIE, hitps-Agithub. comAnicrosoftivscode/blob/mainA JICENSE txt /1=
EREEEAL A MIT Z- 20X EEHCETZ, plips/github. com/Microsoftvscode T
ST LN TRET EOMD S EREH

A, hitps./code visualstudio. com/docs/supporiingfag & FAQ [ZiF# &L TV
7o

ZAAOY T VIR I T SAARE
MICROSOFT VISUAL STUDIO CODE

@FEIETBM)
ORELLOD)

Feltl

2.2: [FIEHEH

(P27 by T REZT7A4aV2ERT 5 WCBINTFzv 72 ANET. (X

) Micrasoft Visual Studio Code (User) #b-73 7 - x
S hOER
FTIBEMAASEERL TS

Visual Studio Code - 22 b — LB TS BIBNDAADERHRLT. NiRa & o0eDLTHEE D,

TA 1B B:

O Fab ke HEPAIAPERTS0)

EDf:

O THAF 050771 LrFHAF AZ2 (2 [Code TR PHYLAENES
O 527 0-5-0F1LOH TeFH2 b AZ1-(C [Code THK] PALIAIENTD
HA—FENTUSIr A LSO T 18 -E LT, Code 2233 TS

PATH ADAENNCFREEEHT# - fEFRRTAE

<F5E) Eetzl
[ 2.3: JBIN&Z R 7 OFRO
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2 Microsoft Visual Studio Code (User) 47 757 - x
EMRADOER
FETYDIENIATEERL TS .
Visual Studio Code 1 22 F—JIFICEI TIBBMAAIEHIRLT. DRA VI BDLTHED,

FA T EENE S

TRy LIPA AR R0)

Wit

O t5270-7 =077 )b T FH A b A221 - [Code THK] PHUSLEBINTS
O 1527 0-5-@F LY JTHA R AZ1-(2 [Code TRK] PH2 L EIENITE
W= FENTOE P LDIERRDT T2 - LT, Code 5B HTS

PATH ~ (B0 FRER8hi&I - fEFAm] &t

<FBE) ol

X 2.4: 3BANZ R 27 DERD

R~y 227V w7 LET.

) Wicrosoft Visual Studio Code (User) tub 7y - x
AB—bAZ1-F2 N E-OHE
F0USLOYa— by PR R T BB EETE L TS

J Py Py ALRDAR - AT 1 =T TP OSSO - M FEERLE T,
-

SRR EA RS D LTS v BT —EBIR T DTSR IR DU DL TS

EHR)

Cas—bAza 7208 - ERLEOO)

sl

2.5 AR —FR=a2a—7 3 ILEX—DHETE

A VAPV ED T NV EEIMBBELR LRI T4 VA =] 27V 7 LET.
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3¢ Microsoft Visual Studio Code (User) 5 ~7u 7 - X
VAR RFET
ZIEROTAE1 - visual Studio Code %422 bl FHEMRITER L,

A LA ESTIBAN AL, SREOEINEE ST TR BN v L TEE

AAb—ILoE:

AR— AT
visual Studio Code

EMmAAD—H:
PA ImENd
7 A3 b? LA TEERR T B 0)

EDH:
HAR-FENTOD A WOTERADLT 15 - LT, Code %5895
PATH A DIEND{FE2EhT&(_{ERT=T &)

<FaE) AUAR=ILD Foutl

X 2.6: £ A —ILOEEfHET

A VA =AM B, HEIT VSCode iEEEI L £3.

Get Started with VS

X 2.7: VSCode FCH]HH

VSCode IZIZFREiE% HARGEIC T ZMIREEENH ZDT, f VA =L LET. LUK, £ A
F—LDOFIETT.

YRERE) O 7 A avz2 2 ) v

T LDIRZEMT lapanesel £ AJJ

[ Japanese Language Pack for Visual Studio Code ] ( AR M=)

HRICKY 779 FHHTL % (K29 DT Change Language and Restart ] %2V v 27
HEcHRExh, BEBIZEARECR->TWS (K[2.10)

A A e
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8 Extenion: Japanese Language Pack for Visual Studio Code X

Japanese Language Pack for Visu
Japanese Lan... © . N
@ BEE ¥k ok ok
Moot g
. JRs——— s ]

8

. Japanese City Pop 2
. Reflow Japanese
. Japanese Novel Ext.

. TE Japanese Editor 495
' Mac Japanese Eisuu < &

Change Language and Restart

X 2.9: SEAHE L BEEMEORY 77 v 7
Mh WEE BERE) O ¥ 0S8 oo
HNIERC Visual Studio Code

Fa-tU7N

* Vs Code &R

? Ewrox®

2.10: FHECHE)H% o H| M

2.2 VSCode OEMHE

X211 % VSCode DEBEDEE TF. VSCode DEIE X 5 D DEIHID SHREL XN TVET.
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| File Edit Selection View ---

@ EXPI

~~ NO FOLDER OPENED

Get Started with VS Code

Open Folder

Ider v
i ) Choose your theme

The right thy focus on your code, is easy on your eyes, and is
simply more

Browse Color Themes.

SOLE  TERMINAL  PORTS

PS C:\Users> |

> QUTLINE
> TIMELINE
X ®oAo Wo

X 2.11: SEFROMHEHE

221 O:F7I9TF«14ET1/\—

VSCode TEHERKEELZ 74 2V OBIRL 3. IEKREZ AN s ity avysrtisd
DLHOEF. ZZTRRRUICH2HD%E ELSIEFICHPL TVEET.

1. TR —5—
T 7 AN 2 DERLEIIBALEHDT A 2> TF. VSCode ETHWTWSE 7 414 -
77 ANV~ ETRRLTINET.
2. R
HIBFED XS5 R FAIHO 7 A a v TF. 774 VADEREDLF - XFHNEBMRKRL TN
E3
3. git
git D7 A4 AV TT. git HEFET 2P TEFTT. git KWHLTIZITHLLEKVE
TA.
4. TN T
G E=ZAINIRBEROVTVE EIRTA AV TT. TR T RITIZENTEET.
5. HLGRI&RE
70y IROMABNR o TVWBE XS T4 aTE. VSCode D4 7L ALFRIEAE 2 iR «
ATRIENTEZET.
6. 7HUVF
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HOFIWCADBNDL X5 T7A 2T, 7HV Y FORERIEETEET
7. RE
WEHDO L5274 a2 Td. VSCode ICHT 2HEARRENTEET.

222 @ :HA4FK/NN—
TIZTAETAN—TERLTWE 7L 2L TRRIBPEDD £7.

« LA —T —

T AL MUENRRINET.
O

MR RPFREINET.
o git

A3V PLED TNV I AN EESDTERIENTEET. X—IFILTRBHDMHEE
T, BV BIXIHE LBEHTT.
o« TNw

FIT7 7 ANOFELWVIERZ RS Z e TEFT.
o IR RE

TR RED — B2 R R LTS NLET.

223 ®:IFa4X

FEHIZEZTDE S BRETHOWTWE 7 7 A ABRFRREINET. BHOTWVWE 7 7 A LDOHFHEFR
LTNET. EVWTHE2a—FERIITEERETEET. 77 A LAOBICHWIYH 25
B, 77 ANVDEBNEPMMFEEINTOARWI L EZRLTVWET. RET20E2ENRVEIICL
FL 9.

224 @ NRI
B—IFNRT Ny TERBRRENET.
225 ®:XAF—RA/\—

XFEA—FRZHERY, 774 VDAT—RACHTBEREELRLET.

23 T77TIDRESRE
VSCode T7 7 A NEHRET 272D121F, £3 VSCode ETT7 # VX B EIRTINERH D F

. A FAN=T 731X —%FI<{ (Open Folder)] 227V v 27 LT, FZELZWVMEED7 741
PEIRLET. 74 XIS, A4 RRX=ZT 4 L7 VUDBRRREINET. BIRLAET7 4
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ANEZZDEMNZH D74 AP T 7 ANR T AN EXEBINTLI P TEET.

I7270-5-

~ TEBIKI

K212 77 AN 7 A+ NEEEBMTE 7L ay

I3 705

~ TEBIKI

2.13: 77 A NEBIML T

2.3.1 77MIIRED-HDIREIAT VR

VSCode (& GUI (Graphical User Interface) %R — M 3B ERLTT 1 X TITH, #fFa~r Fz2HK
322 LI2EoT7 7 A MREDTRMKIECH ELEF. KR offfa~r FIZEIESICO
JEL &S, 22T, Windows D a~> REHHL X3 (Mac DA (e TIEE L, %
FHLEY).
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£21: 77 ARED D OEEa~ > R (Windows hR)

| R (20— /WD D /BB REE) a~ > R

a<wy R it
[etrl] + [ ] -
+(x] | wpmy
[ctrl] + [ v ] ~R—Z b
(ctrl] + [shift] + [k | | =Y D387z 5 T B AT F 71 HERAT EHIBR
(ctrl) + s 7 7 4 LORIF
BERa~< vk
a<wy R HRE
/ TR KB H — Y LB
+(>)/ WEEHT TR — Y L R S
+ / 7 7 AV RBICH — Y V2 BH)
+(1)/ BT b FICBE)
+[=]/ AR % /RN
M/ 2FRa< o R
a<w R FAE
(ctrl] + [(w] R7EML %
[ctrl] + [shift) + [t ) | AU 7= X 72 BB
(ctrl] + [shift] + [w | | VSCode ZFAL %
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2.4 VSCode T7OYVSLZRITIBHE

VSCode TIERR L7270 275 1%, VSCode 2 HETEIHZ I N TEET. 22T, RIio
WA L7223 o TYERK L 7z Python 7’1275 A% SZIT$ % HIEICOWTHAL £ 5.

—HBEHRTIRE, =7« XA LS B DRITRZR Y EZZ V2T 58 TY. %
295k, IR & 91C VSCode D SIIVFHIBIC X — I FUDHE, ZZTHAELZT 4 &
BEIBICFRRENT WD 7 7 £ L2 Python £ Y R 7V X —%"ffio TEITXNET.

RS DEITHER Python MADEFTHIEICOVWTIE, AR FF 2 X WPRhrBk
L&D.

oy

L&

P2

[;}

2.14: FATRR

PS C:\Users\Public\tebiki\hogehoge> & [::IUsers;’./AppData,f Local/Microsoft/WindowsA
pps/python3.11.exe c:/Users/Public/tebiki/hogehoge/piyo.py
hello world!

PS C:\Users\Public\tebiki\hogehoge> python .\piyo.py
hello world!
PS C:\Users\Public\tebiki\hogehoge> I

2.15: FITHER

2)  https://code.visualstudio.com/docs/languages/overview

44



B3EF BTEX

AETIE, ARUEY 7 F Y27 TH5 BIEX KOWTHNALET. CoZEoHMNEEEZ L
R— I OXREMLETEIT S X5 BTRX OFLEEZHICOII 522 TY.

3.1 BTEX OEE

E\Gizli’@l/ﬂ‘f— b, BXELERT 272D —I)LTF. Microsoft @ Word % Just System
DO—KBRELEL LS BHARDOY 7 by 27 TT. RIIEEEOY—Tay 7 MR, BZ23
ZeHEZLEENTERT 20d LOLERAD, BhTLEZRIEEICERARY —LTT.

LTEX OF e LTI ZIERD L 572 DBETFHNET.

I—UT7YTEETHB LIEX B~—27 v 7P o—oT3. ZohRIC & > TLEDIKEK
ZEmEANC IR T X F T,

HAPHZHBICHATES MS Word IZHHATT 4 APEEL T2, 20X D DIEEITH
B, »roRBEhoGWE2HhTE% 7.

EETHATES X BLUZOMEY —VIIEETHES e TEFT.

B D 0S TEIMET S Windows % macOS, Linux R EREL7% OS D ETEIMEL £7.

FIZIEZ DT ED BIEX I X > TERE R TV E T,
3.1.1 TgX & BTEX

LTEX 28T 2125725 T, R TRXP| L W SHIcOW T EE TR ENH D ET. &
D2ODERZIELLBIZATEL ZLIE, 9% TEX ®° DIEX IZDOWTHE L7z D Web & & TE
WEEDEDFTEEICKRICIOTL 5. B, BIEX 2R LT pdf 7 7 4 L21ERT % BAKK
BITREBAFPSHALET. FFIEEBIC WIEX 2> TARZWY, WS HIEI 250D
ATAHTLIEEW,

3.1.1.1 TpX &l
TEX & & Donald Knuth £ W5 A2, 1978 SFIHE L7 v /5 AFEETY. S ur 7 AFET
THh5H, Java R C FiELARRICIBREMIN S 707 J 405D, YV —Ra— FhrblER%

D ToT3y R [56Tol) ERELET. EHELTHRELTOHMVERA. Z2oficd ThnTo<K) RELHET
b HHET.

2) XA PARPRHLEVoRXEOMIEYL, 74 Y MR VoLALHOERE XHFOFIEHDAT L WS, XHE
L B TTED—DTY.

3 Ta) dLE MTol) EHELET.
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AT orORRMZEET. KIFEDX WKHbE512, ThRX 7741 (Y—Ra— 1K)
X, - pTEX 2D TpX DU RZHAWT DVI 7 7 A AANEEBHLE . ZHE Java DY — R
I— K% javac LW o MR ZHWT, FIT7 7 AV ZEIEFBREMTOET.

TEX OULHERE Knuth 23E- 72 DRI b 72 SADH D, HARTIEFIZ ¢ - pTEX R e-upTRX
YN S UERER DTV E 3]

DFED TEX IIEEICE 5% 51X, Knuth o727 077 AFEIH 50T DUER T 15
TEWS ZITRD ET.

3.1.1.2 BTEX i

TEX 2% Knuth 2372707 AFERZOUHEREZIET Z LI LT, IEX tidbed e
I 7T AEEE TEX TEIPNFOT S LD I 2T, 1980 T Leslie Lamport £ W95 NIk -
TEeoNE L.

BTEX 1 TEX 2 XD EFICEZ 3 X512 7825 47T, TX otfRciichszo0
Nyr—SPle o Es. Java R EWHSHEOHATRIOL S RIS T LD 2 FATFY
CIERZ DD FT, FOBABRELITHET.

2O TEX b BTEX 0BGz B cE v g L7P)

BTEX

\/ — X h 4
r‘[‘E:X

X 3.1: TRX LR Y <7 a8y 7 — 2 BIEX OR%

FFEX AL VSCode REDTHFAMLT 4 ZEFWTYESR DIEX 77410 (V=27 74
W) NHBEREERAL, FNE - pTEX B Y TeX ORI L 3§, o - pTEX & ¥ TEX QML
RiFayEa—20Hn 5 HEINC WX ZHRLHEL, ThxiitAAA CTREINBRCEZAERL
%37

BUE DTRX 3R cfibi s X 51ck b, A< b HARBEICBWTIZZ K OED BIEX
EHHEE LTERZEND X512 272DT, WO LD “BIEX” 28 “BKIEX Sy 7 — I ZHifEL L7z
TEX” LW EHRAWTHWSNE X512 D L. TIPHEICE 2 BTEX 1 TRX THEX
N7 v LTY.

9 AR OWTREBIIcE L HTHY $7.

5 HEZWE e rm R Ry r—Y? AT EZIdHhET.

6) IEHEICE Z1E, T2 b8 BIEX 2V 2B BIEX Sy r — V% TEX WHRIC LK > T—Ea s f L LTES
NTx—IYbrT7AINZHVET.

7 &1265;5@:, IEFEICE BTEX Sy =Y %ay M AL TELNE 74—~y b7 7 AV EFHAAL I &
WD ET. FDITEX ZRAAETIC TEX WUEREZHS 22 b TEE T, ZOETIIHEHLEEA.
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F7z, ZHFEST, “TEX? WS FHED “BTRX % # > TOARWHIFEE TEX? &0 5 BRI
XNz endbh 3P| 727, HIASYZ 0y r—r LTO BIEX 2358EICT 3 2 21E
PIROTLEID0, TOETIELIEX WS BHE, “DTEX Ny 7 —I Zhiige Lz TEX” 2\
SEKTHWET.

LaTeX2.09 ¥ LaTeX2e KTEX 2% TpX CTEEIN/Iz~vr/uvir—Y (Fur L) THdL
WS Z e EHIHTTCIEIANE Lz, 782 T A% “Windows 107 % “macOS 10.14 Mojave” &\ 7z
0S DEHIIN=VaryzRbEET. BIEX A=Y a r23H D, BFEIX BIpX2: &0
N—=Ta ryD BIEX LI TVET.

TEX 2: 2385 L72D1X 1993 FETZ  ORFEEE L TW2 DT, BfE BTEX & Wo 2551
LTEX2: DZ R LET. 20 WIEX2: K DHID WIEX O Z & % “BTEX2.09” & XAl L 7.

3.1.2 ¢ - pTeX & dvipdfmx

TEX 7 7 4 A BRI PDF 7 7 A L2152 790121%, KB TRLELIICRD 2 207
0ro LW ARRENRDD T,

e-pTEX BIEX 77 A4 V% DVI 7 7 A ANV A NFT BT 7T A
dvipdfmx DVI 7 7 A L% PDF 7 7 A ANV XA VT BT T T A

3.1.21 - pTEX

Knuth 2357 TpX ZBGE LT, HAGBCMZEZI S T2 L51CLL pTRX &, X HIT NTS
team I K o TR E N7z e-TEX 2~ — Y L72AUERD e - pTRX 72D 3. Unicode IZREL T
WAV WS KEEBH D FFH, Web OERIR IIEX BT 2 HABEEDZ 2 e - pTEX %
AR LTV ZE2NRZ VDT, AETIEe- pTRX ZHHAL 5.

THHREIAEHOFEMRIREEICT ¢ - pTRX ZHW 451X, Ubuntu DX — I F/LICT platex & W
5a<wy FEEFLEIOL T2 LR0 %5 BFRHEHNBIETTT.

$ platex<d
This is e-pTeX, Version 3.1415926-p3.4-110825-2.6 (utf8.euc) (TeX Live 2013)

restricted \writel8 enabled.

ZDavwY RiZk-o>7T, e-pTpX (e-pTeX) 2VEEIL 3. EEDPHERTELS, [cr+ c | TO
CETe-pIEX 2T LET.
b L pTeX E WO KRB 5E, Uk e - pTEX Tlx7%% < pTEX & W I BIOMHER TS, &b

8) CORIERMFERT 272012, BIEX 72 8% AWVTWaRWHIFER TEX O Z ¢ % “plain TEX” ¥ MY, WHROFEEY
XAIL 7.

9) XFa—Fp UTF-8 D7 7 A V%S T3 TEE T, ZHUIAHT nkf REEXHAWVWT—H EUC REDLF
I— RAEHLTVWARE0TT

10)  [HREFEHOREMICA Y A b= L ENMD 08 %, KHIEGEHHRKICIE TEX Live 234 YA b — 1IN TWEYR
ADT, TBEHEFAEOERE V25812 Ubuntu 25 08X WTL & 5.
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CHEALTVEaryEa—RICA YA b= LNz BIEX ORENHVOLE L BEbhEd.
HixBETI2RELTRIO BIRX BBIRAT v 77— LEL & 5.

3.1.2.2 dvipdfmx

dvipdfmx (3 DVI 7 7 £ L% PDF 7 7 A ANV RA VT BZ70 75 ATY. 5O CTlEdvipdfm
EWVWS Ta g ARELATWE L, £zl LTI dvipdfmx 2% TEX Live IZUER S
NtV .

BEZ Ay =Y O WS Bl S dvipdfm OEIZIEHERETI L, TEX Live 12 AN
hTuwzg Y]

3.2 BTEX IC& B XEERDRN
BTEX B3 2 BIEX 7 7 A LE WS TF A MR—ZAD T 7 A )5, DVI 77 A LW

RD7 7 A VEFET, PDF 7 7 A LR ¥ DRI LEALREINTT. ZHEIROMBAD XS
W2 h ¥T7.

ps2pdf

DVIZ7 7 A v

3.2: BTEX 7 7 4 )L & R CEE R DTN

dvipdfmx

> T, BIEX 7 7 A VONEMHEIZ VSCode ERESM) R WVwokT7FAMLF 4 X T
v, Zh% e - pt; rorurs aEHWT, BiR3T 5 DVI 7 7 A AANEHL, X5ITF
N% dvipdfmx £ W o727 0275 LT PDF AN AT 5 Z 2T, &7 PDF 7 7 £ LD E
PELNET.

COEMDOZ e ZAVNAIWN IV ET. DFED BTEX OV —RA 77 A% a4 L5 52
ETDVI 77A4AA0E6H, EBICDVI 77 A40%2a 4T 58T PDF 77 4LREN
"ohgd.

F3RIEMET 7 A VBRSOV THAL 7.

11) dvipdfm a3~ > R%%EIT3 3 ¢ dvipdfmx 2N HIEE— FCEEL F 7.
12) ZhuE To—=U—=To< ] LA Nn—T—T3J tHELET.
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B W o R

© 0w N o o

10
11
12
13
14
15
16
17
18
19
20

33 BIXICEETZ 771 IILOFER

AT “IATEX 7 7 A L7 R “DVI 7 7 4 L7 LW o EEERRW T 7 £ VER 2R TRKH
RLEWZHRDZEVWIHAZ LE L. ZOHITIE BTEX CEET 2 7 7 4 VB EHIZE LTt
LX9.

BTEX 77 1)L
XEDTLERDZTFRAN I 7ANLTT. ZTHIIXER BIEX OMBEEXAAZT. #Lw
XERCIHBRALET.

DVI 771
DVI 7 7 £ v ® DVI &% “Device-Independent” D Z & T, XEDL A 7V BERRTNA R
WELIKIFELRZWEDANL F Y F—XTE. BIEX 77 AV E2 a4 LT3 2 THEREh
F9. 2O DVI 77 A NVEEEME - RETZ22 0522 @3HEDHL, FlIOT7 74 AE
Hag 372D DHE 7 7 £ L WS HE BRI T T

3.4 Hello BTEX!

V—2a—FRILFALHEDTF A7 7 A 1% test.tex DELHITIER LT ZE W, 34l
WOWTIEHRABLETDT, S DDA TEMHALTEHEEL T ZX0W.

Listing 3.1: Hello IXTEX!

\documentclass[a4dj, dvipdfmx]{jsarticle}
\begin{document}

% ZDITIEa Xy T,

% RNCHELTEZERA.

\section{Hello \LaTeX!}

\LaTeX DX EFERE XD 07735 Tary X4 L LET

\begin{itemize}
\item platex
\item dvipdfmx

\end{itemize}

\subsection{3a > S £ JL'}
UTo k5> &—3IFrTcary4 L% 7.

\begin{verbatim}

platex -kanji=utf8 test.tex
dvipdfmx test.dvi
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21 \end{verbatim}
22
23 \end{document}

Z D test.tex ML THFD & 3123 v 84 A 2T %3]

$ platex -kanji=utf8 test.tex
$ dvipdfmx testd
sl

ZOaxY RIZED, BIEX 7 7 4 V31 % ¢ - pTEX & dvipdfmx T3 2 %A L L7-AER, KA
77 7 4 Ve HIT test.pdf ¥\ 5 PDF 7 7 A AR E N, ZHUIRBID XS 1cmb £5.

1 Hello BTEX!

LTEX OXEIEIRO T 7 LA Tay 4L LET.

¢ platex

o dvipdfmx

1.1 VN1

URDESR—IFLTaryfLLET.
platex -kanji=utf8 test.tex

dvipdfmx test.dvi

3.3: test.pdf

LTEX CXEREZRAIO—HEEALLE L. B Lar L AR EFL ORRWEEIERD
HizBEIZL TR,

341 aAVNAIIICEKKLI-e S

Java DR (javac) NSIEMNICHE 727075 AR ELELED LS, =7—R84EL T
AVRANVZKRT e HbDET. HlZIE, RDXSBIRET TpX Do TLES 2 23H
hEJ.

| Undefined control sequence.
1.362 \LATEX

13) ZODA T av-kanji=utf8 IZ BTEX 7 7 A LOXFIA—FEHELTVET. 77 A LDOLFa— FH EUC-JP
D E1E euc, Shift-JIS DHFEIE sjis LHEL T
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CDEIBKBICR-THEE, O ET (x| e ANLTES (2] Geturn) F—T TpX 2# 7T
LETY.

I Undefined control sequence.
1.362 \LATEX

? X9

TX D7 — XD OBEDET. TIDTIDEHEIE | Undefined control sequence .’ T
FT—rWIHZIZREDET. FROTICH D 1.362 \LATEX & X, “362FTHOD \LATEXDFHLTT
F=DREL EWVWS e RRLTVET.

BTEX DLT—a—Rid7ZAHDET. bLEIADPTI—EBLTLE>HE1F TX
WK LS — Xy b=V OBEKRIZL D ORATVETOT, 25 56E5BFMEVEBE
THLEXVWTLXS.

3.5 BTEX DAY Y REIRIE

HIEI TS Y I 23 BIEX 7 7 A VEFEBRICa Y 4L LT PDF 77 A VEERLE L
7z, REITCIEEBRIC BIEX 7 7 A VBT 5720 DLiEE MM LET.

3561 OY¥>Fk

Y—ZXa—F i Ny ZRFv¥a) PoliE S, BIZIX\ docunentclass X\ section
EWVWold DS ET. ThHDI L E LIEX TR ADELICEVET.

e IV K

« ¥/

o« 2 Y‘QU—-}D‘\/~—73‘—‘/7\ (Control Sequence, CS)

« i

ID3BEYNE[FOoTHREONTEDD FHA. ZOBETIE(\ | 25EE5b0%, AYVERE
WS HEETHR—LET.

ZOawy Reld TpX WHEHRAANHRICE T 28 R"2 52208028 TY. av Y ROEKE
HETLZLICED, WIEX TREREZIEL N TEL L51TRD £7.

3.5.1.1 $HXF
BTEX TE—H D ASCI X FEFHXFE LTIRVET. ZhoOFE NIRLET.

14) https://texwiki.texjp.org
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Rk 70—

#$% & _{}\"~

INHORRFIE, ZOFFEVTHRRINT, B L TR ET. 7272L, 2hb
LREILEZ LTWALMOXFEER, BEIFr LTEbIERA. B CFEL2LEIZANT WS
B, ZBA I RIHETIRF—TTELERD D T

£3.1: MR FOLRr—7

x| awrr x| awvr [xE] awer
- \# $ \$ % \%
& \& o \— { \{
} \1} \ | \textbackslash | = | \textasciicircum
~ \textasciitilde
3.5.1.2 &5

TEX % BIEX i, B2 AT 2322y FAV O b o0 UbHBEIhTVWET. —H%
#BoRELET.

7 3.2: ;EED—

| awrr [whEm| awrr [wosR] awrr ||

\dag T \ddag i \copyright ©
\pounds £ \oe fo¢ \OE E
\ae x \AE B \aa a

\AA A \o 9 \O
?¢ i L i $\sim$ ~
\LaTeX BTEX \TeX TEX - _
\textasciicircum - \textbar | \textless <
\textgreater > \textregistered ® \texttrademark ™
\textvisiblespace O \textbackslash \ \textasciitilde ~

\S § \P Al
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3.5.1.3 3%

DIEX ®a< Yy FIIEBEIEME VWoT, 20a~xy FIA»EREETREND 25E0H D %
T, Zoavy NIZEINIERZIIHEY, 1% 0THATaYY FORIREARLET. Z
D535, NEFEIFHERCATSaVEEY, I65EVTHELRLTHIWVWTT.

il Z 1 \ documentclass 2% ¥ Fid a4j, dvipdfm &£ jsarticle ¥\ 5 3 DD5|EEZITH > T W
T, ZO5bF 7 a ¥ adj, dvipdfmx 13 EMEAIRET .

3.5.2 IHiE

BTEX @ “BHE Ico LT L 917
BRE L IImAOEH T 2HBEOZ 2 THD, \begin £\end WS 2 0D a~vy RTHIrZ &I
EDIEELET. fIZIRY —2a—FRID31FHL 8FHZRZ YL, XD LS5 TR TVET.

\begin{document}

\end{document?}

O CTHbLNETE, FORBOLEIEERDLTWET. ZL C\begin 13%5F D %, \end T
bhzROLET.

fil 21X \begin{document} ¥ 72 o TW7= 5, “document JRIEDIBED” 2\ H EBRITK D,
\end{document HXFIFEIZ “document BHIRDME DD ZEHKL 7.

3.6 V5RT771ILDIETE

LTEX T ETS, YOI REHOXETH 2002 HRT 20ENH D £3. £HEITS DN
\documentclass 2<% ¥ K TF.

V—2a—FBATIRRLEY Y ILERZ L, BHIDITHRD LS5 >TWET.
\documentclass[a4j, dvipdfmx]{jsarticle}

ZDavwy FIZBWT, 77y a YIZOY A4 AR FOREIRER, 5IBICEAKNZKEa
XNV ZABEELET.

361 FFaX2hISR

HAGE D X E T HRAIEE KDBAF L 7= jsarticle P jsbook BAEIICfHEDLNTVWET. 2D 2D
DFFENFIFZFHHL £7.

15) BRI X WO MERIEAIE TRX 12132, RIEX &> TIRMEEEhTn3 T3
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#33. 29774 0D—8&

IR T 74N

B

jsarticle

—M&A 72 CE, LAR— b

jsbook

HHE

WEDLR— bR EZL DEEIX jsarticle ZHWIUIKLKRTT.

3.6.2 jsarticle DA S>3 Y

F T aVEEETAILT, FFaXV 7 TR TXBEORARERIEETEET. V—
23— FBATIFasi b WHIF T a VHEELTH D F L7 a4jld “Ad IO KX X TXERME

TR WS EKRTY.

%72, YV—R2a—FBATHELTH o747 a > dvipdfmx 1%, DVI 7 7 4 L% 5 PDF %
B30I, dvipdfmx ZFHWS | T ERITA T arTT. 2Dk, MAHT2 DVI IR
FA7Lave LTERETELTBWRIES S, 59 kRICHBTE $T.

IRIZ jsarticle DA 7> a Y Z LTHHD ETDTSHEICLTLEXW,

3.6.2.1 F#EH1X

adpaper FHODLEW ALY A X
bSpaper RHDLEW B5 ¥4 X
a4j REHDPFV ALY A X
b5j RHOEWB5 H A X

3.6.2.2 XFH1X
F 7 a Y TXXFY A4 ZDIRENZITIUL,
10pt BAICHEH XN 7.

e 10pt
e 11pt
e 12pt

3.6.2.3 &
HEO LS Y EOEMEIEETEXT.

onecolumn FHHZ L

twocolumn 2 F%#H

3.6.2.4 R—IDIEHE

IR ZAHE e Lz &, ABR—Y 2§
BRI TR=JORREEZ DD E D "R
DBEIENPTEET.

oneside 2T UAE
twoside R—IDRIFUTMEE R—2 L FHFHK
R=J L TER?S

3.6.2.5 #BhROFESR
draft fTOHRMBIIA T I CHIZIT 3
final &HEIR. B ENE O RW

16) BRI, Sy r—IDOF 7 40 O DVI QR Y, HEEICHH X2 DVI WHERPER L 21k 3T
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ZOMDA T a VITOWTHID 720 jsarticle R EDUER XL TW S jsclasses 23 v
=D RFaxy FEBELTLEXW.

3.7 XX

NEDRRBEHDZICH7D, RFaXr bR LELE R T 2Dk
document BRI TJ. document JRIEIZ, ¥ IDVNEDOANL RO ZHRLET. D% D, EIH
J1ENZDIE document IRIFEAND AT, \begin{document} DHj=\end{document } ARFIC X E % i
AL THEHINET.

3.8 RiErESE

XL R— P 2EL I ATRRIKRETY. ThoDLETREHTOARRERBR SR Zid
g2z ernRDHENET. RMTEXA bL, AHTEFEZEZETOCT, AHITEERLDOEZS
ZRITLET.

RE \title{ XA FLIDEIICLT, XEORERTADALFT.

EE  author{IIH KIIDEIXXFOEE LA LET. BEEENVLHEE, \anda~
Y FTXEID %7,

BfF \date{2011/3/11} D X 512, XFEWXHhH»b s HMN (FEKH, #BIEHRY) 2idL £75.
\date{} 232 HfIANENTELIZD, \date\today& 3 % L EHDHAH HERIZ
ANTEh 7.

CCETTRERPELEDEEZHEENA LI L. LEALINLE T TREER—JIERINE
HFA. FITHHATZ2DD \naketitlea~xw Y RTY. INEMHT 2T, XA ML ENER
INTFTERINET.

HzizErd2 el FoY—2a— Ao k51 7.

Listing 3.2: RKEX— D

\documentclass[a4j, dvipdfmx]{jsarticle}
\title{ H A& FE A JJSKKIZ D\ T}
\author{\text{1&E M MEZ3} \and Yukiyoshi KAGAKU}
\date\today

\begin{document}

\maketitle

17) |http://www.ctan.org/pkg/jsclasses
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11 HARGEAJNSKKE ... ..
12
13 \end{document}

TRERAVASANTEERORBAE D ¥F.

Image File doesn’t exist ‘

M 3.4: KER— 2192

39 RHL

FOWKEZFEL DI XEDOHOENTE2EL I PEETTY. HEkE TR, FTKE
RYFTEINEZRELEHOVTZDROAXD KA OVWTHE TWEDE—F TR, &
XTRIHANZC ZD Z 220 Tam bz e W HEZHLIZLE Y. AL W XEOHED
H23ZeT, MZOVTEHRL THDIZIVOLDHBICRD, FHEICE > TXEN L D HBELP
IR ET.

DTEX WBI2RMLOFZAZHENLET. ARHELOFTH o2 HRZFVDIX \part (HB) 1
BDEFTH, KEVHDOHLBDRIFNEVIRVE WS Zidd b FHAP)] LE-RED
AT \section (i) 2 oHAUTVNTL x5, KBAZRHLOETT.

3.4 R L oM

REL | Euk
\part &
\chapterlg) =
\section Ei]
\ subsection /N

\ subsubsection | Z]N& Hfi

\paragraph Bk
\ subparagraph INETE

DFRoY—z2a— B3R LOFICT.

Listing 3.3: &H L Dl
1 \documentclass[a4j, dvipdfmx]{jsbook}
2
3 \begin{document}

18) 7272L, flxiX \chapter ®f&iZ \ subsectionZfi>5 2, BHORHLEZRITDRI LS BHD THA.
19) \chaptera~<Y FiZ jsarticle 7 7 AW EEFNTVWERA. jsbook ITHENTVWET.

56



© 0 N o w» =~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

\part{#iEk}
MWIRKIEKGRDODKED DO TKE»5=FHICEL, EVWPREFELTWVWEIETH 3

\chapter{7 & 7}
77 —my RERVWkE2—-F7> 7 KE2EEET.

\section{ H &}
HAFHARINEZFEFRBELETI2R7S7OERTD 5.

\subsection{ZX ¥}
HAOBEO 2> TCHEMAOIHFICHMEL, BHIFKFEHFEICHT 3

\subsubsection{2 ¢ f}
HKIMBEEICHE L, AEMAEZRE T IO EHm2BE2XEE 32

\paragraph{ K £ &}
DX WIBEHOHIICMHNE L, HBANDIZIEIIXRTOERABERELHAETMKTDD 5.

\subparagraph{1-1-1}
RNERFEZREBFY VAR D 5.

\end{document}

CHEROMBID XSk T,

X 3.5 RHLDa Y 4 LR

CORITIFHADTDZR L LB —E LIAHOOLNTOEREAD, ARKIOD XS LXEDOMEZ
T B RETT.

310 & - XFH1X

HHL G &) oavy FEAWTXERE VL XEOBELEL e REETHS X512,
—EBIETEREEETARE LT, YEOHFTRIHFEH L THRLWEHZ ZIRNICT2 2 0W5 03
XEZBELFT 25 A THEHETY

3.10.1 EHFDEE

3.10.1.1 FIXEF
M (OB s hXTHF - EF) KHETLIEREEE T8I RDa~y FEAVWET.

\textgt

SO T eIy IEICLET.
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\textmc

G DI IR L £ 7.
\textbf

IO FHNEKFICLET.

X TRIY Y IKICT 2 2 TXEOHPTHHAZRDT ZeNBVWTT. 72, Bz 355
BlE \emph 2= ¥ FZHNBIE S DBEERD 75 DT KB BfE X % D THEMTT.

\textbf AR Y FTR—ILRIZLZD, HBWIE \underline I~ FTMEZG[WED EWoTz
HEZ X 258 13, R=—JICBI2REA0EHEVPHEA TEENGL RATLES REDOHEDR S,
BHBZRIBEHDLEEA.

3.10.1.2 BFrXEK
FRRXOEREEHL T,

\textbf

BB 7H e R—ILE (Bold) ICL¥F. HEAMCIZRH LPEED TNV T
\textit

BIBOSCFH R A XY v 2 (Italic) \CLEF. BT 2 & & 0ffivg3R0]
\texttt

Sl DO FHNE R4 TF 4R (Typewriter) ICLET. 2—VFDASH TR EICTHVET.
\textsc

BB FHN "2 ZE—LF ¥ XL (SMALL CAPITAL) IZLE 7.

BN HIBANE LD \textbf DZAIE, R—=JIIXFEDEH > TWVWAHIREE Z 2D THAIKIZY
EXICLEL D

3.10.2 XFEH1X
FHA REEET BEERD A~y REHNET.

20) AT ABUCIE \textttaw Y F& DD, \empha~<r FOHHPEBENTHLONICHHEZ ET.
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£35: XFH A A%EETSav K

a< v R FER

\tiny tiny

\scriptsize scriptsize

\ footnotesize footnotesize

\small small

\normalsize normalsize
\large large
\Large Large
\LARGE LARGE
\huge huge

HETINEE, o0 a~vy REFIER> TZOXFHDOREZIZEETBT LW DT
BFhwZ e Td. Bz, \large{large text}¥ T ZDWXEHTT. Zhbna~xy FidJIL—
Tews, (& yTHARHDREEOTRMIEHLES. DFD, {\large large text}/R&
LFBDOMNELWEVSTTYT.

727, Iho0avry FEHVWTKGRINFOREIZEHTINEZTEDD FHA. ZL DY
BIIREHL G988 oa<vry FRPICE > THYIAXFY A RISk D £, KXDOXFHA X%
HWEICEET 2L, AXDEIDPEITTER>TLES>TREZHDHIRB IS DY FRA. XFY
A ZDEFERIFIZIZE BIE) OFRY, KX TIREVETITOVTITIONEWTL & S.

3.11 T IR—T

BIEX BV T BT LTIt IR ERA. ZREBITRHR—Y o 2 X
TEX OUEER R © Y] &l L7235 CiThN 5729, WIEX OV —Ra— RERET 275
MRICTBEZETRERVEWVWSIEZICED ET.

ROH %R TL7ZE0.,

V—2a—FTWE, ZOERICHITTZHDD,

KIFENEEA.

FERIFRD K 5127 D £7.

V—2a— KT, ZOERIITTZDOD, BUTE3hEEA. ]

—RERCZELZDAREHIRES 2 LAKRWTTA, ZhickD, 1 DOBEMNIEFEICEL
o TLEo72 LT, V—Ra— FTRERDITICHI T TEZS. #E-T, 7FA+x
FARBRICA 70— LT3R ER L) KO RELREENTEET
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7272 TpX OUHRIZ X 28UTRRR— DY H T LD YL IR Y FHA. IEOLZ2ET,
WEENITRER =V EITORIINERSRVWEHEHIH 2 DT, I I TEHITRER—I DGHIE
PERHL £ 9.

3.11.1 17

BATT BB LBV ES L \BfNE T,

COEBICHITT 5. \\
RITEINFE T.

FERIERD X 51274 D £7.

ZOBERIZHITT 3.
ITENET.

ZDEIIBATEINETH, ZOHFEFILICHHHLIZ B IEOLZBIRVWEGEICOAF S X
=TT, FEROKITICOWTIE TRX DU RICTEE ZRETT.

3.11.2 HR—-

RIZER—=I DHEEFNLET. W=D E\newpage 37 ¥ KR\ clearpage A< Y R TITH Z
EMTEET. Z02200avy FIZEHR YESHOPTHW NG EOEEN R D 5.

\newpage
ROBEDH 2HEFIRDEANTE, BOGEREIHR—-I2T0ET
\ clearpage

BREICED S TWAR—D 2T VET

ZZTIERETHZRLEEADTEHATR > TATLEI W,
3.12 BEREZ

HEABXDOHERBALET. BIEX OHLE X3 S0@ELH H 7.
3.12.1 |EFG LERES

itemize BRIFIIIEFAZ LOESLEXER/ED £

\begin{itemize}
\item &
\item 7 7 A XV

\end{itemize}

BREIRD LSk ET.
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N

YUt ke W N =

o« 7T AR

3.12.2 |EFEHDEFES

enumerate JRIFIZIEFH D OESEE LD 3.

\begin{enumerate}
\item 7 7 A X I %Z B L
\item J % A2
\end{enumerate}

FRERD X 51272 D £75.

1. 794828 <
2. JEANB

3.123 E®EJURX bk

FEVAMLIZHE ZOEKREVZETZBICHWES. WIEX Tl description IREEE AW
TRDESIcE=XFT.
\begin{description}

\item[D < 1F]

WK RKREND D £ 3.
\item[ 7]

O BXEBREPDD T 7.

\end{description}

DI T,

2<KIE HEKRFEDRH D £7.
THE OKRBEERRERDD 7.

3.13 K

INFTREIXLFINERD GBI OWTHMN L TE X LD, KHTIXLR— F TIEZHEDHERD
DR NHEEBENLET.
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© 0 N o« =W V] —

e e e e
B W N =R O

3.13.1 graphicx Ny —

H B %2 AT 2I12H =D, \documentclass2 ¥ ¥ F ¥\begin{document}® F'@C
\usepackage [dvipdfmx]{graphicx} & 3 ib L, graphicx /8 v & — ?72 FAIAATWE T,
graphicx »Sv 7 — DX HEGZE BIEX TH S 72DICBB Ry F—ITY. ZOy 7 —IXHH
DOy, KPR 2k 4 RERER R L X I OARE TR L 2/ A. FEHZRID 7207
FERDD URL 2B LT X0,

Z D graphicx 8y 7 —JIZ Ko T, H{RZRRT 257D D \includegraphics A< ¥ FHEZ %
XoWkh %7,

3.13.2 EfRORT
\includegraphics A< ¥ RZHWHZL DY —Aa—F WWRLET.

Listing 3.4: H{§ DA

\documentclass[a4dj, dvipdfmx]{jsarticle}

\usepackage[dvipdfmx]{graphicx}

\usepackage{float}

\begin{document}

\begin{figure}[H]
\centering
\includegraphics[width=5cm]{example-image-a.pdf}
\caption{H {§ @ #fi A}
\label{fig:testpicture}

\end{figure}

\end{document}

FEITRERIINBE D XSk ¥

X 3.6: E{RDFEA

21) ZOZrEFTUTITILEVVET.
22) http://ctan.org/pkg/graphicx
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3.13.2.1 float N\wHo—
T3 3/THICT, float Xy F—IZHARAATVWET. TRy F — I ERZEE % ERAN
WIT2bDTIDT, BAZBHDLET.

3.13.2.2 figure IRiE

figure BRIBIIRBENICH 2D DK TH B WS Z e Z2RndBRETY. \begin{figure}[H] D
(H] DFMIFRMBICET 2/ EZRDLTVET. H T float v 7 —JIk o TiRfEE NS
HDTITH, BIEX OEMETIIRD LS5 BRIGENTE X T.

7% 3.6: figure BRIHR ¥ O X 2B ET

fIEBYEET | Bk
h REMNMER SN AECH I LET
t BRENHENZR—YD FFICHA L ET
b BRENHNZR—JDONHICHAILES
p KPR 122 R=IBERLZ ZICHIILES

INBHIE [htbpl LWV o BB TE, 25 LEGAEELNLIECELEZREET. i
ZIX [htbp 1 DHEIFE T, “h” KEVRENMEH I MBI O LES 8 LET. LirLZza
AH2rOHEIC X > TTERVWES, TRX LWHRIEKIC “07 IV, R=YD LR RL IS &
LET. 2V LI, BREIICATRERDDEZHWET.

7272, 2L OBER float Xy 7 —JFHVWTHDAZIFEETHZ L VWDT, ThbEHZ 30
ZEHEDRVTL XD,

3.13.2.3 \centering AY 2K
B ZDHDMY, \centeringa < ¥ FUEOXERLH KRR L Z2HRFREICLET. 202
<Y RIZBRAEDERE, H2WVWEIN—TOHFTHRTLET.

3.13.2.4 \includegraphics O¥ > K

72 94TH TW [width=scn]IT T, HMROKEZZ sem LR ELTWVWET. ZL T,
example -image-a.png & \» 9 @@%%ﬁ&i&ﬂ“ﬁlﬂi EBIZHES ¥ EiE, BIpX 7 7 A vh 5
DN ZHCHGZFE L F7.

3.13.2.5 \caption AY VK
ZFOHLITHKD \captiona~ ¥ FIFEBICH T 2BELRHH (F¥ Foay) 2EEXXT. —
IR DF v+ 7> a VIRORNICRHERLES. Zoavy FIZEKTEET.

23) H 55 U DiHEf% example-image-a.png ZHETI2HERDH D 7.
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3.13.2.6 \label OVY >k
\label A< ¥ R, BHIRICAIREDP LSBT L2700 INILEMNMLET. Zoa~vy Rk
HWTEET. ZOFLOMAER, HRIAoSE @GadH) cTRNML 7.

3.14 X

BTEX IZHBWTIE tabular BREZHWTRZER L, ZORDEERF ¥ 7' a3 % table JRIE
PZOFTIELET. BERLIZELD, 7V 7Y 7 d8ERT 20835 ) AR
ERCHIHT 2B RO Y — 23— FBI O X 5 itk L 5.

Listing 3.5: 2D

1 \begin{table}[H]

2 \caption{25~ RGI&E (#HIJH) }

3 \label{table:tableexample}

4

5 \centering

6 \begin{tabular}{|r||cl|clclclc|}

7 \hline

8 HIJHE &2 &3 &5 &7 & 1\\ \hline \hline
9 1 & 2 &3 &5 &7 & 1 \\ \hline
10 4 & 8 & 12 & 20 & 28 & 4 \\ \hline
11 9 & 18 & 27 & 45 & 63 & 9 \\ \hline
12 3 &6 & 9 & 15 & 21 & 3 \\ \hline
13 8 & 16 & 24 & 40 & 56 & 8 \\ \hline

14 \end{tabular?
15 \end{table}

BREXOEB DD X512k £5.
7 3.7: 25 ~ XEHE (HNTHE)
w2 3]s 7[1]

2135 |7

1 1
41 8112|2028 |4
9118|2745 |63 |9
3 3
8 8

6|9 15|21
16 | 24 | 40 | 56

X ¥ [AlkEIC \begin{table} DEKIC (1A3H D FF. figure HIE L FARICKB.0| 12 H 2 FoRAIE
ZIEETEZET. TITH, FRCEHEPZVERD mZHWIUIMED D 8 A.

24) 7=72L figure BRED X S ICFRME Y L THEHWSEEE float Ny 7 —IBRBEr 2 h £5.
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table BRIEDHIZIX figure BRIF L FIRRICF ¥ 7> 2 > ((\captiona < ¥ F), 7-UL ( \label
av Y R) BELZLDBTEZT.

REIRLZERZD, —RCF Y > a v 2RO LICERLET. KoYy —2a— kR4 %o
V—2a—FR5 ZRERTH521EbHD ETH, ZhZADF v I a v OfiEIZY —Z LD
ZOMELFELTT. 2Fh, INOEZHICTLILHAREL VS 22 TITD, —BINXZ DA
FrHVET.

3.14.1 tabular IEiE

tabular BRIEIIRICFA R, F5 THEDITIRD &5 BHELESIRIE TS . 2O tabular IR
Bl WTEX OWER T TH MBI EZ L TVWET. Z2OBET, b —o IpX FHAE A
GWREED N TEEXT.

3.14.1.1 TEILROXFUE

\begin{tabular}DERIZ, |r|lciclclclc|EWVIFBADHD FIH, ZHUIERDOHRE NEDEL
BZRLTVWES. E7L7 7Ry b (r R o) BEIIOLFOREZRL, —FlcOE 1 DLy
FHETEEHA. TRLZNOERIIUATDOLSITRD 7.

% 3.8: LIV ADALETEET

MEIEET | Bk
1 XFHN e EFECLET
c XEHN R RFRICLET
r TN GTFEICLET

3.14.1.2 #Hg

F/2, HEAOMICELPNLTVS [ | JEROFIBOFERLTEBYD, ZHUIFOWLAES 72105
gl gEs. ZZTofTld, —HIHE ZHHORIZIZZARDERG N TNETH, ZhlIo
BN —ARTT.

3.14.1.3 TILCiER

BT tabular RIEOH B2 HTAE . &H WEoThHIonEd. Fi, &¥IE \
WEoTHOKRDDEERBFLET. 2L T \hlinea~< Y FIZKFEREZFI DD DT, flo
kowe ok cRtT Ao vick h ZHEHRERARTEFT.

3.14.1.4 #BHONNZz X<, BROITZZ <L
F72, BEMATIECE 2O EORMTELDBZERER LIV, EWSZehdhh £7.
TDEIREXHFIUTOY—Ra—FRODES512F 5 L TAREICKRD $5.
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Listing 3.6: LNV E 35K
\begin{table}[H]
\caption{BH LIz F /=2 3 %}
\label{table:multicolumn?}

\centering

\begin{tabular}{|l|c|r|r|}
\hline
\multicolumn{4}{|c|}{ X >N} \\ \hline \hline
FH ) & AZTA & BT A & CZ A \\ \cline{2-3}
& DX A & EXA & FEA \\ \hline
HIHKT] & GXA & FEA & GXA \\ \cline{3-4}
& HE A & IX A & 31X A \\ \hline
iR & \multicolumn{3}{|c|}{#7 AI\\ \hline

\end{tabular}

\end{table}

EITERIEEB YD LSk b ¥
#£3.9 BEEAMZET-REE

PV
FEN | AZA | BEA | CZA
DZA|EZA|FEA
B | GEA | FEA|GEA
HZXA | IZA | JEA
iR A

CZTHOLWTWE DI \multicolum 3w Y RTY. ZAUIEZROFIE TR L H0¥ %2 % v
HT1ODHE L, ZORDGIBMTHZELVNDOEEZIEEL, HKEOFIBICEALNICASa YT
YRR LET.

CZETIEEBOINCE D2 PR T LD, KRICH 2 DIFEBOITICED 2L T
T, ZHUI \clineavw Y FEHWSE Z TRETEFET. RD217H, 317HERTAS L 2%IH
E3FHCETEDTZ XS BREBA->TOET. ZHE \clineDBEED (11X - THIPFAZEE
TEET. 2, 3fTHEEMIC4, 5 ITHBUTO LS IR T 22T, 3FEE 45HICER%Z
DI 2 XN N TVWET. ThEHWSZ 2T, EFEDT3X5RBD5IrHA TN
BiiEflat e LTIRD 2N TEET.

3.15 #x

BE L BAICE IO Z L TEHBRWHEEZEL EZDICHVWEHDTY.
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3.15.0.1 \footnote AWK
BTEX Tl \footnote A% Y RZHWT, RO XTI ZeNTEXET.
\TeX\ footnote{Knuth?3{E- 7= 7 u 2> A 5 iE. IENT-HREDED D ..

HTT 5 L XORBAD X510 23]

TeXAE BN ERRREN DB D ...

i
e

a Knuth BME-7-70 275 A5

=1

3.7: HiEDHI

3.15.0.2 \footnotemark, footnotetext IV > I

\ footnotemark 2> K & \ footnotetext A Y REHWS Z ¥ T, HEERS & BHFAEH 4
WELSZEHTEXT. XOLSITLET.
\TeX\footnotemark X@EN LMWL DD .. ..

\footnotetext{Knuth?2{E- 7= 71 2/ 5 L E:E. }

\ footnotemark WHIEFR S ZH I L, \footnotetext HNEARY ZHRL 5. LIl OHIDRER
BB ERATTY. CABMEAYSL TR R>TLEST, \fotote THL &Y =R
2= FOFAHL RO TLES DEBCHRI DD 5.

3.16 =g

R LU AR— MZBVWTHGRPRZHA LGS, ZREZMIRTNERSRWI DD %
T, 2 IZTE BIEX OfENRATH 2REROSRGIEIZOWTHANRET. MEROFRSZHITH
i}, TAADBBEANSTOIEEEL D LTI 8 Vo ME¥ED DTEX TIERED D FHA.
LTEX 3ZRICHBELESZHHTEH DIR-> T<N2DTT

ZIDETT T, \refa~> N figure Bl @13 2 THAM SN labela< >y R %
Hwa Zr CEETE 2T, BUEEicHWAERY, B THWEZZ2H LETEMUTOLS I
BLZePTEZT.

K\ref{fig:testpicture} ¥ F\ref{table:tableexample}
KD X 512750 39

25) FEITHRTEMERED “a” 1IChoTWET. AR Y ILOEHAICE 20T, BHEERAEENRERSNET.

26) ZORFITIFZIEIC PDF OV Y7o TWET. Z4U hyperref v 7 — I DKERER o> TITR-o T3 D
T, ZNEHAAATOVRWGERSROBENRRINZLZITY V73S NEHA. hyperref RNy 7 —I %
W= 7 DORED 513 https: //texwiki. texjp.org/?hyperref % Z& { 72X\,
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& [3.6) ¥ %[3.7

CDEIIT \refa<w Yy FOHNZ, \labela XY RTINLE LTHR L XTI EANT S 2
ETSRTEET. FELTOWEEEZVDIEX, HOKRIZFETC IRV EMNITS ERICHTERLS
NUVDFEPERINTLEVET. FNVVFEESIBTIIWITERA. 22T, EEZIICKLDIC
HEDZ7 UK fig: 225, RDTUIE table: BOBEDEZRE L WHIBELDH D 7.

3.16.1 R LOER

\label 2% ¥ NIRRT S, \sectionT~< Y FE Vo AH LRHIEIC BT 2 Z & h
TEZY. HIZZZOEIRIZRD IS ICTRUBFIF LN TOET

\section{Z i}
\label {sec:reference}

RDEIIZBHLET.
% \ref{sec:reference} i

YOXSRLDONE, KRB EADIBRERLZ D £
3.16.2 HFoE&H

\footnote 2% ¥ FAT \label 27 ¥ FZHWIUL, HIFEZSRTE2ET. ROLH5CLET.

\LaTeX\footnote{\label{fn:latex}LamportB{Eo /o~ aT3F. } ...... \\

..... \\
\LaTeX IZ 2O W TIZlFE \ref{fn:latex}ZZ WL TL £ X\,

KOS 7.

BTEX SOV T[] 2B LT EE .

a Lamport 2Eo7~27 1 TF

3.17 #R

XC, ZZFETODL ZATHBRERZAVWAEZLR- P PHXEETIZ ISR DELRE Ly
L, AYFa—XH A XADTFICWBEL EEZER I > TdUnwigsndbh 3. 22
T, XENOENEZ T WVICE S EMPBEICR > TEE . MS Word BEICHERT T 4 &5
FHET2 L9112, 3B2ARTX KO BAZEL LDOHFEPHEINTVWET. HIZIX, LTD
Io kX ridhTcEgd.
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rx—1

1 1
A =-1
/x?—lx 2% 1011

WEEORNRT T 4 X TIIEEE 5 ELERRTER oD, BRI 2 L 2RDEDHINZD L
TLEIZEDZAHD ETH, BIRX EHOF DI A OHBTHIELTVWET. ¥k oit
DOHFDEEZ L E L BRICIZZ L DA BTEX 2V, b LEHFED BTEX IR W0HT L WEEE
MRIHAZEA L7272 51F, Z24U3 BIpX OEECTEEINET. o T, KIX ZHohich 2%
< DEEEM R RBNHE L TWE EEX5DTT.

¥/, ZOHITIE BTEX I X 2BAROEXH 2RI 012, LLHMNREX1He LTErA
TVWET. ZOHEIEIH L T LIEX OBEEEICHE T 2 @S2 DT, HlIcd 2BROBE®RI 705
B HHEIIHD FHEA.

3.17.1 amsmath Ny —CZFHALTHAZEL

BTEX W3R EN S 72003 X ha~y FRBEESRMEI N TWETH, HESKEZLS
HOUIEL A YA amsmath R v 7 — IR0 #H VTV L EbRATVET. DFVERDFT7 72
FRRA VX —=REWS Z 2T, AHITDH amsmath ZHiIEE L2 OEXHZHHL 3.

amsmath v 77— graphicx Sy 7 — i) ¥R <, \usepackagea <Y KiZ& o
T, \usepackage{amsmath}Z WA THAAL LN TEET.

ERIZ amsmath Sy 7 — IR FVTHRZEBNVTAEL LS. XDV —Ra—FRAZ a4
VL TATLIEZW.

4o

Listing 3.7: Hello amsmath!

\documentclass[a4j, dvipdfmx]{jsarticle}
\usepackage{amsmath}

\begin{document}

\begin{align}
\left(
\begin{array}{cc}
2 & -1\\
-3 & 4 \\
\end{array}
\right)
\left(
\begin{array}{c}
1 \\
2 \\
\end{array}
\right) = \left(
\begin{array}{c}

27) http://www.ctan.org/pkg/amsmath
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0 \\

5 \\
\end{array}
\right)
\end{align}

\end{document}

RO DES5KDET.

amsmath S 77— % X DFEL KAHID 720 A

Z ZTHIH L7z amsmath 28y 7 — I3 AMS-BTEX O—HTT. ApS-IIEX &1 American
Mathematical SocietyElK_ o THIFE SN, BIEX Bzl s~ra Xy r—
amsmath ¥, American Mathematical Society DFHIRICE HE 7z amscls EWVWH 7 T A7 7 4
NV, HLRBACHVIZESEO 7+ b E2EeDEbDEVNET. TODZTRAT7 74
¥, jsarticle i) RELFUCAXEFEOLATY F2EETLI2HDTT. Zhld
American Mathematical Society NG} 7% & 28R T 2 & TICHHEINTVET.

a http://www.ams.org/home/page

7

ST, LAaEZSTIPRAEZLRT 2HEPREL DI TTA RATLABA L1V T1 U8

X2 OBFELET.

3.17.2 T4 AL 1HAK

T4 AT AR X, BREAZLZHDITICLTERTZHIETT. T4 ATV A BT

BHIZ, KD ESHavy FRBEMEEINATHE IR

e align BRHE
e align*ERHE
e \[AX Y FE\Javw Y

NS DENENICHAL 7.

3.17.2.1 alignIZis

V—2a—FRAICHWERATWERETY. 20 align BIEIRIESMHET + 2 7L A B %12
HLET. KV DBVWBTLES8, Y—Ra— KB 2ETIzL « "Dk REE

28) equation BHER equarray B, $$72Y, ZOftucd BTEX MR T 2B OBEEN D D 34, AVS-BIEX

TREEIN 2 align BIER E 2/ S5 VRV SN TVET.
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oo W N =

DROGWRICEE TG EINET. BB SFELWVWI Z L DEKTY.
T2, TOBEFEBOITICOREZBA AL 72580, HEITETIKWROAET. KDY —
Ra— RERTIEIW,

Listing 3.8: BEUTIZD7z 28K
\begin{align}
\overrightarrow{dd} &= \overrightarrow{rd} + \left(\vec{d} \cdot
\vec{n}\right)\vec{n} \label{eq:vectorddl} \\
&= \vec{d} - \left(\vec{d} \cdot \vec{n}\right)\vec{n} \label{eq:vectordd2}
\end{align}

KD &Sk 23]

cﬁlzr_gl+<d'-ﬁ)ﬁ (3.2)
—d- (J-ﬁ)ﬁ (3.3)

HARNTHITZ LW, \TEITHAMZERT 2 40ENH D £, B oddTi
BZ TeX OUHRIHMTE R VA5 TT.

%7, = xR W -OMETEIILTWES. ZHERIZ 7 WIBTNC a2 B 2T
EHTEFT,

V—2a—FBYERTGEMVETDVELS LAERAD, BHRITHL TS IRLE2HWS Z
YOTERT. 0D, MOEH»LDOBE @BAdH) BAREr WS 22 TY. BXHEROS
MY RIS \refa~<>Y FEHAVWET.

—BOBRICKITESZIESD ROOHTIEIS OBRICHRFESESATVET. Ll 1
DDHADPEBDOITICHz>TED, B#AFELZZ0LTWEMT IRV WV ZenEZILR
T, 2O XS BEEIE \nonuber 27 Y FEAWT, BEOMSGEMGITEET. XOES1CL
ES

\begin{align}

\left (\lambda r.r\right)\left(\lambda x.\lambda y.x~y\right) & \rightarrow_{\eta}
\left (\lambda r.r\right)\left(\lambda x.x\right)\nonumber \\
& \rightarrow_{\beta} \lambda x.x

\end{align}

FRIZZDE ST X7,

(Ar.r) Az Ay.xz y) =, (Arr) (Az.z)

—3 AL.Z (3.4)

ZDEIIHBITIEBESEMNTT, AT IWIFIT2 0D 2 ENA[HETT.

29)  ZOfITIRES D MBIBFE > TWETA, ZHUIEIEXOR OEER 1L LTWEEDHTT.
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w =

IS

wt

3.17.2.2 align*IRiE

IHhoiFalign BRIE L IZRL D, BESBLT 4 ATV ABEERML £ 5. align BRETIZERI
ETOTRESPRONTVE LD, align*BEEIBEAICHES 2IRD LA, 1o T, BEDHR
WDT \label TIFZBWTEFHA. FEDLRONLVLINC align RECEWIEDD FEA. X
DfE BT ZEw.
\begin{align*}
\tau &::= \alpha\, [\, int\, |\, bool\, |\, \tau_1l \rightarrow \tau_2 \\

\sigma &::= \tau\, |\, \forall \alpha. \sigma
\end{align*}

FITTH2ERDEHITHRD £T.

T = alint | bool | T3 — T2

ou=17|Ya.o

DXL, ITRESHRONTVWERA.

3.17.2.3 \[AYYRr\1aAv>YKk

\[avwY R \Javy FTHENEZHTIEZ—ITOHFDT 4+ AT L AR EF. align
RS align*ITRIBDO L 51 \WEHWTEBITOBXZELL 2 ETEFHA. ROLSITRD
EJc

\[
Fun\left(x, \protect\underbrace{Let%
\left(f, \protect\overbrace{Fun\left(y, x\right)}A{\forall\alpha_2.\alpha_2
\rightarrow \alpha_1}, f\right)}_%
{\forall\alpha_2.\alpha_2 \rightarrow \alpha_1}\right)
: \foralllalpha_2.\alpha_1 \rightarrow \left(\alpha_2 \rightarrow
\alpha_1\right)
\1]

FITTHRDEHTHRD £T.

VOLQAOCQHOQ

——
Fun | z,Let | f,Fun(y,x), f :Vag.ag — (ag — aq)

VDAQ.O{Q*}OQ

XTC, ZhETOHITHIEX 1 THEMRBAKEZRIATEZ 205 22002 DTIFRWY
TL k52,
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3.17.3 14251 HA

Fib R F 4 2L AR BAr #) BER e AL ERRECHELTWE L. T, L
K— MY TEXEOFIBREBALLZVE WS 2B ET. Z0X5RE X IE sEHW
TASCHER B DAL Z e A TEET. RhlERLET.

BEEL 7 — ) =& #1$X_k\left(k = 0, 1, \dots , N - 1\right)$!iZ %
$X_k = \sumA{N-1}_{n=0}x_n\mathrm{e}*{-i\frac{2\pi kn}{N}}$ & 7% D,
D E EIZS\mathcal{0}\left (NA2\right)$IZ 7% 5.

KOS 7.

BT — ) TEH X (k=0,1,..., N — 1) B X, = Y0 ) wae 8" ERD, ZOFE
B3O (N?) 25,

TOE5I sTHENLHD B LTRRENET.
318 Y—X3d—F

BRI EEOE X AFFHEDO L R— MR ETY —2a—FEHALEVWEWS Ze3H 3
fL;i.wmxfu1mumsNy&—ﬁﬂtm5&ﬁ%tvﬁnﬂyﬁ—ymiof,:®$
THWLRTWE kS5 KRY —2a— RO hEHRICITZAET.

3.18.1 1listings /N —J DEFAHIAH

graphicx S v 77— (3.13 i) Y FHEIZ, \usepackagea <X Y FEHAWT IV 7> 7N
\usepackage {listings} ¥ iCiR L £ 7.

3.18.2 {/E

listings Xy 7 —J B REGEWRER Sy ¥ —IRDOTTH, FHIRRETIEHEDELVWHIHN
BohFErA. BEFIRD2O00a< Y FTRETEET

\ Istdefinestyle
HLWREAILEERT 2B TT.
\1lstset

ETODY —Ra—FIIHLTHREEZEHLET.

30) http://www.ctan.org/pkg/listings
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~Ww N =

© 0 N o w»

—

=W N

© 0 N o w»

10
11
12
13
14
15
16
17
18
19
20

3.1821 RXZATIDER

BIZIE1 DDLHR—=MZ Java DY —RA—F¥ C FiBOY —Aa— FRRET S, LWV HHE
EZDYLET. ZLTC, Java DY — 22— FOREL C SEDY —Ra— FOFEFIN L1
L720WEWSERIZ, “AXAN" WO REERREENERL, Y—A2— IS U TEIRICHL
HEUIDEZ 5D TEET.

\ lstdefinestyle \ZRD Xk S 2% 3.

\lstdefinestyle{java}{
language=java,
morekeywords={lambda}

\lstdefinestyle{c}{
language=c,
numbers=1left

CTDEIZLT, HrLWRAZ AL java & c ZIEZ e TEET.

3.18.2.2 £THY—XI—RICEATEHRTE
=L VWHEIZOWTIE \Istset A9 Y FICTHRELET. HIZIZZ0F5 [ 2TIEIRD LS &
wErLTOEIPY]

Listing 3.9: F5|Z D listings Xy 7 — Y DIIE
\definecolor{solarized@base®3}{HTML}{002B36}
\definecolor{solarized@base®2}{HTML}{073642}
\definecolor{solarized@base®1}{HTML}{586e75}
\definecolor{solarized@base®0}{HTML}{657b83}
\definecolor{solarized@base®}{HTML}{839496}
\definecolor{solarized@basel}{HTML}{93alal}
\definecolor{solarized@base2}{HTML}{EEE8D5}
\definecolor{solarized@base3}{HTML}{FDF6E3}
\definecolor{solarized@yellow}{HTML}{B58900}
\definecolor{solarized@orange}{HTML}{CB4B16}
\definecolor{solarized@red}{HTML}{DC322F}
\definecolor{solarized@magenta}{HTML}{D33682}
\definecolor{solarized@violet}{HTML}{6C71C4}
\definecolor{solarized@blue}{HTML}{268BD2}
\definecolor{solarized@cyan}{HTML}{2AA198}
\definecolor{solarized@green}{HTML}{859900}

\lstset{
basicstyle=\small\ttfamily\color{solarized@base®0},

rulesepcolor=\color{solarized@base®3},

31) FIIETIE color X I =Y EHVWTXFREROOEREL TVET. http://www.ctan.org/pkg/color
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22
23
24
25
26
27
28
29
30
31

33
34

numberstyle=\scriptsize\color{solarized@base@1l},

keywordstyle=\color{solarized@blue},

stringstyle=\color{solarized@cyan}\ttfamily,

commentstyle=\color{solarized@base®1}
emphstyle=\color{solarized@red},

backgroundcolor=\color{solarized@base3},

sensitive=true,
breaklines=true,
breakatwhitespace=true,
framerule=0pt,

frame=1
showstringspaces=false,
tabsize=2,

basewidth={0.57em, 0.52em},

HETE BIABEX \lstdefinestyle AR Y F ¥ \lstset A< Y FORIGEWID H THA.
W KICH 20T, FEIHE BOSH 2 FF 2 XY FEFATOEEL L2ARVD T,

PTHRICEHEHELRDDZESHL TBEET

language YV — AHIZEWVWTH % D DD, ]
SHEROIEIRL ¥

style \lstdefinestyle ICTCEFRLTRER
fBELZET.

basicstyle Y —ZANDHEFED XFD R XA
NEIRDET.

keywordstyle ¥—7— FOXNFEIAXA L%
ROET.

breaklines breaklines=true® 55 &, HE
BATHEIMNCHED £3. ARi-H LT 5
BRoMEXAlEnEd. BERTARVE
listings DD S IEAH 2 AJREMN B %
DT, HIMTTBIEID0VWTL & 9.

numbers 1THBSDOMNBICHT2H/ETT. E
FERDDDEED 75

3.18.3 listings N\ —SDEWVA

RIE
ZD

e none

o left

e right
firstnumber THERSOHIAETT. ZHICHK

BERET I ZDHEENPOWBELDTT
B, avtoF B IEE LRV E, HilHE
DESDRDEDPHIRE D £7.

frame BT A2RETT. 5T VA VA
HZHDTIH, LHHZT thrl ZANT
BIHZ, WATHDLILET.

tabsize & 7 DA AR — {5 0> % FH
THZ%T.

xleftmargin, xrightmargin AHD~v—3
ZIRDET.

X 955K listings Nv T —I %S =D DMEEMIENE Lz, HWHIERD 3 HEIDD

7.

32)
72EW.

SRS DM O TIEEASRETT. FL 13 listings Xy 7 —Y 0 FFa x> b (WER0) 28I T
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gt W N

ot = w [\V) =

1
2

o WTREX V — ZAHNZEEE DAL, (1stlisting BRER)
o 77 ANDBFHAIAL (\1stinputlisting A< K)
o« KAXHIZH AT 2 (\lstinlinea <> K)

JEL faii L 55

3.18.3.1 1stlisting IBiE
Y —R3a— F%& BWIEX 7 7 A VICEEEDIATLEI 1stlisting REZHWET. XD X512l
%7.

\begin{lstlisting}[language=java, numbers=1left]
public class HelloWorld {
public static void main (String[] args) {
System.out.println("Hello World !!");

3
\end{lstlisting}
HEBIZHVTEITTZERDE STk D £T.

public class HelloWorld {
public static void main (String[] args) {
System.out.println("Hello World,!!");

COESRTERSVHIFTIRON, XTI FHRHEOANH TLEEINTVET.

3.18.3.2 \lstinputlisting Y F
\lstinputlisting A< Y RIZZ 7 A LEBIBELTED 7 74 LB Y —2a—F & L ik,
BELTHERLET.
RDESITLET.

\lstinputlisting[style=java]{src/example.java}

F3, [style=javallZT, \lstdefinestyle 2% K (3.18.2.1] i) ICTER L X EEFEUH
L, #RUIHEHWT src/example. java EFtAAATRL £

3.18.3.3 \lstinline Y VK
ZHUIAEXDOHIZ T 0 7T ARDIADBRICHIFHLES. XD L5112k FT.

Z DR, Z#\1lstinline[language=javal|x| D & X
\1lstinline[language=java]|int| & 7% 3.

RDEXSITHD £T.
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N

O, B xDTNT intk 2B,

IHREAEO A EIIRERY —Aa—Fe T 5729D18, MDD XL 27572 listings Dk
EZFEoTVRIEIDP R DD ERA. MOANDE VL LR-IPREDY —Ra— KPR THE
LAHBTERTWES, ZOANCFEEPITTHREZHZITHLI DB INVTL & D.

3.19 EZVWfceEbICHHTS

\verb < KX verbatim JEEZFMHT L2 7F A b2EVWEEYICHOZ e TEET. 2
NOEMALEEGES, U TFE2IAr— 8 WEHT 22N TEET. FRCFITOVWTIE
B LI DI TFOEEBRLTL W,

3.19.1 HALEWLWTFFX MHEHTDOIBS

BEATICD 27X A M eE V@D ICH I LI2WES, verbatin IREZHAHL £7.

\begin{verbatim}

verbatimIR&HE = ff 5 ¥,
FWVWLEDICH T 22 82T E T 1404
\end{verbatim}

EREIRD LSk ET.

verbatim BIRZH 5 &,
FEVEDICHIT A e TEE T 14404

3.19.2 HALEEWTFXFX D 1TDI5E

1ITOTFRA P EEWEZEBYICHALEWEGES, \verb a~ Y FEFHALZT. UROFD X
212, BWEYITHII L0 DIAND 1 FTHAE T
\verb"EWAHEDODICHN LWL FEIZ=DANADIXFETH "

FERIZRD X SIWZ2D 7.

FWIE D ITH T L7208 2 = DA D 1 35Tk

3.20 BibTEX ZRAW=&2Z 3k

CZETTIEEALDLR—- MEIMERSETZ X518 DE LA LrLEEmx (Fiz
i) BETEEA. FEALDHERIMOIRZZHE T IIIRD LB EEA. 2D, [MorDS
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BEXEPTFELET. 2O LI B@MXIFIBTSEMEBHL £7. I I TRERSEXMEEE
57 DDERMMLET.

3.20.1 BibTEX Z ALV

%3 BTEP e AV 3811, BBTEX B HBIERLTWS 7025 McoWTHIAL £3.
V—2a—FRI0EAICHTHEEFL £ 5.

SN BTEX OFE—AETH 2 BNIFZRDOEE, “[SETH 6 MR BTEX 2. FXXEERAM” 25
IZLET.

Listing 3.10: nobib.tex

\documentclass[a4j, dvipdfmx]{jsarticle}
\begin{document}
B JEE D A\cite { A _EKR2013103 25 F & L /.
\begin{thebibliography}{10}

\bibitem{ ¥ _HK 201310} %

BMEE, BARGA. [RETHR] B2 R XEMEMAM . M aFamit,
WETE56,10 2013.

\end{thebibliography}
\end{document?}

FFIhEa AN LTHET.

$ platex -kanji=utf-8 nobib.texd
$ platex -kanji=utf-8 nobib.texd
$ dvipdfmx nobibd

s i

2[[ platex 2~ FEETLTVWZDIE, 1 EHIZKRBRD \citell X 2 ZBIERDOEH 2170, 2
EHICERKHNREN 7 s AL EBER L TWA N5 TY.
UTRDX 5% PDF 7 7 A ADME6N 2 BV T.

3.8: nobib.pdf

WHSEE DA [ BBE L L.
S5 3R

[1]  BEATEEE, BARBAT. (KGR 6 iR] BTREX 20 EXCEMERRAFY. Hiffiatamtt, SXET56 6,10 2013

33) TURTE] dLLIEF TURTHL ] LA ET. http://ctan.org/pkg/bibtex
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3.20.1.1 thebibliography ¥Ri%

YV —Za— R D 4 1TH» S 6 7HIZ thebibliography X - TED, Z I TYEE
HMEENTWE ET. \begin{ thebibliography }{LONGEST — LABEL}~ \end{ thebibliography } DEIZ
\bibitem[LABEL]{KEY} ENTRYZ i NTW\WX 7,

LABEL

BEXED Z v (‘/ —2a—F B0 OFLFEHD) BEELET. 20X ST a v idE
WEAIRET, B LEEwE ], 2, 3], -..... DEIZ LI HEFLRD FT.

bH A AT LIS ?65@51%’?”“9 HAGER EDEETEET.
KEY

NERE BT 300 HE (Y —2a—F Bid ofr i) idlL 3. Shekd
D\citea~xw Y RIZEDSHBLET. ﬂE@EEDX%%ﬁLtﬁL\i9&:L“C<t°éb\
ENTRY

EROWE (VY —2a— R B10| 0FE LT Z2id L EF. ZICHMEED BWIEX a—
RHGERTEET.

LONGEST-LABEL

LABEL O T—HRVWXFLRALHBE I FEANLET (Y —2a—F DT
&h53).

7o & 213 LABEL Z—UIE T $SE I OED 2 Mi7Z o 72356, 22 22 00, 72 R WY
BROMOBFEANLTBEELT. 2MOBFLRLRATHHVEIEA.

¥ /o LABEL % % ¥ L, <changedlabel> & W 5 F XN )L
( \bibitem[< changed label =1{/ZA L 7/}...... ) BEREL-RBE XFEE 15 G
T2 T, =N 12 XF, AN 1 F) 72D T 123456789012345 72 EEED 15 M7
ORFEATILET.

3.20.1.2 \cite OAY¥VF

\citeI XY FIIXEOBRICAHVES. YV —2a— FR.10 T “BLR_HA 2013107 W15 $5
EEZLTVWET.

\label A=Y R ¥ \refa<y FIZX 220G @B16H) L3P LES LW ZeRnBIHMD
W72 72Tl k5. BRI ABOMBIED I3V R, BRI ZOMEIEEDD FHA. W
HbWHESHRT 2N BT eE IR 2LEDDH D EHA.

3.20.2 BibTEX £AW3

SE R #EE T 5121% thebibliography BRIEZH WS HED H D 3, WIEX IXE1ET
VAU T NNV HEBZR> TV EIRETT. ZITXBNEREDLA 7Y F2—iELTHE)
TBIR->TNA3DH BIBTEX TY.

BIBTEX ¥ZE XHICE T 2 E5EBIMEMTIEN S, ZOSELMDEERL XA MLk wnwo il
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= R = e
w N = O

wt = w [\v] —

WERDENTZT7 +—~< v N THBREINZT 7 A N 2HAAAEZT. LT BBITEX 32 0EEE
WAL T WIEX TIRZA BB LHEDIAATI NS Y 7 v w7 WHER) TF. Z4uT kD,
SELMMD T —EZAN—2AFH—D WX 7 7 A VDAK LT, oA re s FETEFT.

3.20.3 EiHBEROAF

SEZ LR EROFEEERIIZ S OHE Web TAFTE 20T, HXADHENITHERT
08X H D FHA. BBTEX OFHFEHEHREZIELEL TV D Web 34 MiE, TpX Wiki @ BiBTEX B
WY — AP TN XM TWET. £, CNiPOWR VSRR Y — U 2R%A2D Web #4 FT
WEF XD BIBTRX HaslEMZ N L TW A HENZNWTT.

SRR AR, “[KETHS 6 MR BTEX 2. EXEERAM” © BeTeX HiEEEEemic L 3.
BBTEX OHFEBERIIRD I IR TFA NI 74 LR oTVET.

Listing 3.11: bibunsho.bib
@BOOK { H ff _EL K 201310,
title={[XE] % 6/K] LaTeX2 ¢ EXEER A,
author={#® K HEE and BRK @1},

AAAAA

year={2013},

month={10},

edition={X 7] %56},

isbn={9784774160450} ,
url={http://amazon.co.jp/o/ASIN/4774160458/},
price={ ¥ 3,360},

totalpages={432},

timestamp={2014.03.13},

3

D7 7 A4 )% “bibunsho.bib” ¥\ I LRI TIRIEL £ 7.
3.20.4 BTX 7 71 IILEIOER

BIBTEX DOEEEHREFHA TS BIEX 7 7 A LVEHETAIXRERD D T, ROV —ZXa—F
BroXs5icLET.

Listing 3.12: bibunsho.tex

\documentclass[a4j, dvipdfmx]{jsarticle}
\bibliographystyle{junsrt}

\begin{document}

34) https://texwiki.texjp.org

35) HAODMNME Y — L R, http://ci.nii.ac.jp/

36) T DOEFEEIIZ Lead2Amazon (http://lead.to/amazon/jp/) £\ 5 EHEHFHMBY —L 2A05HUSLI-d D%
—HHEL =D DTT.
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6

10

B4 D AR \cite{ AT _EHAK201310’} %S F & L 7.

\bibliography{bibunsho}
\end{document?}

SOV —2Z2a—F 2 1&, \bibliographystyle 2 % ¥ K ¥ \citea ¥ ¥ K, X 52
\bibliography 2 KD 3O FHINTVWET. TSI OWTHHRL 7.

3.20.4.1 \bibliographystyle I< > [
IHNBBETHMOF RS EERET a2y FTT. BETE3RZ1IIP e zoBE®ER
Bioicxedx L.

£ 3.10: fFHT= 2 22 4 LD

| A& AL | FEk |
jplain | o & HEHERR AKX A L

jalpha | XHOBEESHIEEL L BIRELZDHDOELDDITRS
jabbrv | TE 372301 T5

junsrt | AXTHIHLZNEIZIER S

3.20.4.2 \cite AY YK
Y —2a—F[3129 Tl “HA_BEK 201310"7 L WIHEEEZLTVWET. ZhiE BieTeX Eikl
#R bibunsho.bib D 1THTIHEL TWAXEG TS .

3.20.4.3 \bibliography AV > F

BRIT \bibliography <Y REHWTBE MO~ B2 H AL EF. Y—2a—FR12iT,
\bibliography 2% ¥ FiZ bibunsho & W5 XFHZEL TVWET. ZIUIFHAAL BBTEX FHib
B 7 ANVERLTVWET. 2L, FEWSHERY 7 A VOILRTFIEIREET. SEOFITIE
bibunsho.bib £\ 5 7 7 A LHTT DT, FLKRFZHDPRE bibunsho & W5 X FH% 52 £7.

3.20.5 BibTEX ZAWE= BTEX 7 77 ILO VNI

aAVRANTELEDFIEIEZ T, BBTEX ZHWVWZa Y 410 HIZL T X 51217
WET. LIFOFI TSR bibunsho.tex Z 2 84 L L TWVWET.

$ platex -kanji=utf8 bibunsho.texd
$ pbibtex -kanji=utf8 bibunshod

37) BBTEX DRAZXA N T 7 A ME TR T 5L TE TERL, MER e 7 aFEBIcTtiddL
THOET. BBRIRAXAALT 7 ANDEEBLZOVWTHALEEDD SRAN BEOD 3K
http://tug.ctan.org/info/bibtex/tamethebeast/ttb_en.pdf % Z & 72 &\,
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$ platex -kanji=utf8 bibunsho.texd
$ dvipdfmx bibunshod
s
pbibtex £\ 5, BIBTEX OUERZ HAGEAMILS BT 077 A2 HWET.
thebibliography BRiE%EHW/HELH L L 512, SRIEROEH L H 7 » A VERD 72
IZ platex % 2 M7 L ¥ 7.
AV RANDERIKDDE L RD KX SR BIETTT.

WHEEDAR N 2585 L L.

FLBRIZERD XS BBEO—ERHTE R THE T,

SZ Ak

[1]  HEAEEE, BARMA. [KETH 6 i) BTEX 2 ECEMERAM.  Hiffistamtt, KETEH
6,10 2013.

3.21 XEDFRH

NEDODRAL B3 XEFEO L NEADOREIOZ & TY. T TR XEORAZIEST 2 HEEMEMNL
7.

XEXERFENDD T, geometry S v ’7—*/’8H§L\Z>ﬁ?£i)f% > L HFHETHrORE
TY. ZHUILATO LS ICHERLET.

\usepackage{geometry}
\geometry{left=25mm, right=25mm, top=30mm, bottom=30mm}

EAEOEA% 25im i L, EFORAZ 30mn ICEXEL TVWE T
Z Oz d geometry /Sy —IIFFFEDR—I I REAERET 2 EFEHLHBENZ D 5
DT, WERDID URLICH 2 F¥axy b2Fbr XWTL xS,

3.22 BROER

HREIAHLZE e DdbDD I e TEREEHNOSH e LTHOLNET. A eFE PRI
FIELAYRICT 22k, BRICHERERIE, \sectionZYDHEML BIH) 75 HIT
BN 5DT, HEXARHXRZRRT 2a~x Y Rtk 3 5720 TT

HRXREFRRL7ZZWE ZAIZ, \tableofcontents A% Y RZFHTIUIHRBE REINE T

38) http://www.ctan.org/pkg/geometry
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3.23 LuabTEX ZfF>THE S

M ET, BIEX OffFEWHR O e BOFHAELTEE L U ETOHMATHIIEE LTWED
¥, pEIEX T7F. L2 L, RATIEHATS LualTgX BHWVWLNE X5 IR TEF L -
LualsTEX 13, 4 CHBALTE 7 pBTEX ICVLlts 2 MMRAEN 2455 3PV 205 2, pBTEX
W72V, ROXS5%XVy bbb ET.

«DVI 77 A VEREHT S Z %<, B PDF2Eoh5.
o FHMIRFIC Lua BREZ EITTE 5.

o 7 % ¥ MEAAOILNDIKIBICHEHIZ I > TV 5.

o LuallTEX Dy 7 — ORI TE 3.

ZOKH, MHRCRE G pITEX ICHAIA EATD £310] %72, 20224 3 ABIETIE, ¥R20D7 F 2
77 AV ER pUTEX 20D &5 T3] 2070, LualTEX ZIEHTE 3820, H¥ET
E T 2E (LR—=1MRY) RIE6hTLEVET.

CWEVZ, SFTHHALTEALZ 8 IFEEKICIERD EHA. pHIEX THIRTZ 2XED»H
LualATEX THIRTE 2 XEEZIER T 27-DI121F, ROXS5REEEET LI TRVLVOTTY.
W 2R, BEROMATCPREROER D AN 21X, LuallfTpX THE DD FHA.

NEIFAREHET S,
o I T a v dvipdfmx ZHIFRT 3.
o LuablTEX FH D 8w r — P B FtAiA T,

zheh, URCERCHHELTVWEE T
3.23.1 #ijiE : XFIA—FRIZCDOWVWT

LuallTEX TlX, 77 41 DX Fa— FiZ UTF-8 T¥. Z2D7®, &fl» 5 UTF-8 T 74
NG L TEL e 2HEREL £7.

3.23.2 LualbTEX TEX3XEI T X

LualdTEX T, RO LS BNEI/ I A RFHTEE Y. 2B, I I TRHAREXEIHR T
B9 A7 7 ANDHBENLET.

39) ZODXSBEERMEREENE, LuaTpX-ja (http://sourceforge.jp/projects/luatex-ja/) W57 By =7 b
WX AMABORETT

40) P OTE O DIXEHICHD TE S X5 TTAH, TN TD pUTRX DIES BEHETT.

41)  ERAIEE O BREMIER LD AR AN T 7 A LOKRD, pATEX DHHEICHR > TW3 X5 TF.
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3.23.2.1 1tjsHRI SR

B.6 HiTHIALZ LS5 K, LuallTgX TR BT 74V DI IRA T 7 AADEFELET. Z
N, 1tjs T 7 A7 740 TT PUIEX TDZ 7R 7 7 A VHDIEHIZ “1t” D75k
T, LuabTpX FHHDO 7 9 X7 7 A VKK B8, T2 TR IDXI R ET). Isjsarticle,
1tjsreport, 1tjsbook D 3 DOHBHEIN TV ET.

3.23.2.2 jlreq

LualdfTRX TlX, jlreq EWS 7 7R 7 7 A VBHVWLNE 2 HZWVWTT. U, THAGEH
FRALEE D EAE | 27T &5 REMERRTE 2 X5 XKFEINLZIZAT7 74 LT, jlreq
1%, LualdTpX 7213 TR < pIRX R CTHHAIHTE 7.

3.23.2.3 bxjsRI TR

bxjs R TAT7 7 ANS, 1tjs R TR 7 7 AN ERILEIIMHZIZNHIFAT7 74V TT.
HHE D pUIEX TD Y 7 X7 7 A VA DYHIC “bx” ZD1F 7z, bxjsarticle, bxjsreport, bxjsbook
D3 OVHEINTVWET. jsarticle, jsreport, jsbook ¥ DT T A7 7 A WITHENINZ 5
N2 IAX774NVTT.

3.23.3 A F>avicoWT

SETCHHLTELA T a O T, DVIERZIEET 247> 2> (dvipdfmx 2 ¥) 1,
SNFTICHIFRLTBEEL £ 5. LuallTpX Tl DVI WHERZEHEE 31 PDF 2N 325729,
SERICEKRDR WA T a vy TF. 20T TRL, BMIEBEZEZIEtdbHdh 7.

FIREICLT, BNvr—JWKELTHE AT a > T dvipdfmx 3HIUE, TNDHIFRLTE =
FL XD

3.23.4 LuabTEX BNy T —S%ZHmHMAD

LuaBTpX HD 8w =2 2 LTENTICHAAATEB X 2WVWDIE, luatexja 28w ’5‘_“/‘
T. 2Oy =Y T, LuallTpX (B 2 EAWNZASCGHREREZ Rt L 3. 7L, 1tjs
RV IARMHIHER, BETAAy r—IPHnAAENET GEMTHRAAATHENERIED D £
BA).

F 72, LualbfTRX M ICHEKF I v r =Y v D 3. HlZI1E, otf v Fr—J X
LualtfTpX TRIAHTE S, Kb DIC luatexja-otf ZFIHT 2 LENH D FF. X512, %Hizh
A C3 A pUIEX HHD Ry 7 — 1% LualdTpX TRAHTEZHA. ZD X5y r—I%F|
HALTWa5EE, EHEZRZ - HIRPHBETTOT, HELTIEI WV,

%P, pBIEX HHOGRZH > TWBIEAE S, T I TEBEADETT. flziE, AR—2 %%}
27 Y OHMT pETRX T zw £ EWVWTW2 2 251, LualdTEX Tld \zw & TA2LENH D £7.

42) https://www.ctan.org/pkg/luatexja
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3.23.5 LuabTEX THIARL TH &L S

LualbTpX TS 2 7291213,
$ lualatex 7 7 A 1%
DaAavwY FEEITLET. T2, DVIUWEHRZESES Z R PDF 7 7 A ADBRLNZ1ET
TY.

3.24 FHEH TeX D5ERE

Z OHITIEMLDENT LR TR R TR 72 TEX DFEEIC D W THARNE T
3241 BTXZAVAM—ILT D

BIAPBEDAY Y2 —4XT BIEX OREZLZVWIERHLTL LI N, ZOHITIE
macOS, Windows, Linux % OS IZOWT BTEX DA Y A b — L AEEFALET. Wihd TEX
Live LIS, DO HHWE BWIEX DAY — AV ZFAMMLbDZ A YA b =T 57200
TY.

Windows DI5E  http://www.tug.org/texlive/acquire-netinstall.html| %> % install-
tl.exe #X >0 —FL, EXE7Z7 7 A VEFEITLET.

macOS DIBEF macOS DHFEE, —F X VDIX TpX Live 27V YA —LF 522 TT.
https://tug.org/texlive/acquire-netinstall.html 2°5, tar.gz FERDEHE7 7 4 L%
Xyra—FL, TZRXEHEENTWVWBEEITT7 7 4L install-tl XD A VA =L LET.
F 721, macTeX PHEN S, macOS BRIRICHREL SNz TEX Live 24 Y XA b =1L TH
BuxtA. ZOHEE, %9 Homebrew EHT, N'D --cask 7723y >TA v R
F= LTIV, 74 YA —DRHICZR>TLES 7D, macTeX 1R b—
FRATIVAM—ILTBILI3EELEEA.

Linux DT NvFr—I<%—I % —T texlive UKL, by P LA DEFARTA VA F—
LU ET. #ilZ21F Ubuntu TIX sudo apt-get install texlive-full¥ LT

TEX Live 1350 # (Il 2 1ZB.13|#i7%% ¥) TS N5 graphicx Ry =Y 2\ o B~
raxXyr—y (Bd) 22TEAZT. ZOEFIWL 2D~ ra Xy r—I BN LETH,
T 5D DIEET TEX Live ITPEREINTVWEHDTT. > T, TEX Live DA ¥ A b —LRIC
XA NS r—S %A VAL — LT EHEEIHD FEA.

3.24.2 ¢ - pTEX A D TEX WEEHR

TEX MHZRZRBIYICE DT L. KHPORENIREZRLT, HlAIE e - pTEX & pTEX &
eTpX DIRETHZ EWHEKTT. HEROD 2 H1ETZNHIZDOWT Web RETHNTAS LR
WTL XD,

85


http://www.tug.org/texlive/acquire-netinstall.html
https://tug.org/texlive/acquire-netinstall.html

Comx)  (ownx)
o )
[ pd£h§i ]--4[ LuaTEX J

X 3.9: TEX LEEFRD—8

3.24.2.1 c-upTEX

e - pTEX DIREL LTHATISHAIATWS cupTpX¥le WS MBS AH D £5. Zhud
WD 2 — K% Unicode ~NEEE T8 (FL Z7) ) &\ o Rk SCF R EiER ¥ %
WMz2X50CLTHY ET.

3.24.2.2 pdfTEX

TEX OIRETHEICHEAZ pdfTEX}E, DVI 7 7 4 L& A& Fl#E PDF 24K L 7. DVI
7 7 A VR SIZNDT dvipdfmx Z HE Y €3, PDF O REBH N ZRHTEX 2 Z 0 5L
BETIEEWARDY DD 5. 7272 pdfTEX 1 HAGEICE S 2 MRLELAY ¢ - pTEX & HRTH 271
YOEENS, AATEAEVHOLATVERA.

HETIREE, DT +—F 6K T RIEX KOWTHLE SN TWEIEHE, 0 pdfTpX %
AL LTV AAREEDSMD TEWE WS 22 TF. 42y —Ra—Frab—LzRkbEbs
3, e-pTEX TIRIELLKEELRVWE WS 223 h 2 £7.

3.24.2.3 X3TeX

XfTpX 2P a—RIA YA =L &N/ 7 4> bEEEFES 22T, HER&KEETSZ
ERL, 7AVIVOEEREREMHATEET. HREBO 7 x> b2BB T2 X< o000
b LNFEAD, BIZIET I T Vo BT ERE L RBLLLWEE, TEX OUER%E
BUET2RELTHILTADIFARERZIETY. 22T XHIRX X7 + ¥ MEREHAAL Z & T,
WFRZWET 5 Z e RSB XF 2 BRI AET

43) TWw—W—U—T»-<J LA Nv—0—U—T3 EHELET. http://sourceforge.jp/projects/eptex/
44) http://ctan.org/pkg/pdftex
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10
11
12
13
14

16
17
18
19
20
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

3.24.3 ConTgXt

BTEX BN ke TEX 2T 372002708y 7 —J3WLODEFELET. FET
SR, ConTEXP|e V5 BIEX LStd< 7 m Sy r—O 2 WL CE LI SOH D
F9. BWIEX CI3EV, RO LS BLEER-TVWET.

Listing 3.13: ConTEXt 12 & % Y%O)W

\setuphead[title][style={\ss\bfd},
before={\begingroup},
after={John Doe, the author\smallskip%
\currentdate\bigskip\endgroup}]

\starttext
\title{\CONTEXT}

\section{Text}

\CONTEXT\ is a document preparation system for the
\TEX\ typesetting program. It offers programmable
desktop publishing features and extensive
facilities for automating most aspects of
typesetting and desktop publishing, including
numbering and cross-referencing (for example to
equation \in[eqn: famous-emc]), tables and figures,
page layout, bibliographies, and much more.

It was originally written around 1990 by Hans
Hagen. It could be an alternative or complement
to \LATEX.

\section{Maths}
With \CONTEXT\ we could write maths. Equations

can be automatically numbered.

\placeformula[eqn: famous -emc]
\startformula
E = mcA2
\stopformula
with
\placeformula[eqn:def-m]
\startformula
m = \frac{m_0}{\sqrt{l-\frac{v+r2}{cr2}}}
\stopformula

\stoptext

45) TZATL T, 2H¥ELZY. http://wiki.contextgarden.net/
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3.24.4 FOMDIBMRULIER

Z 2T, BIEX DA OHIRLEZRD S5 5, ETHEZ 2 D (RWLEz s PHINS D
D) ZHNALET.

3.24.4.1 SARSF
SATYSFV| 1%, s Ic & b BIFE S NI S 2 7 2 CHPY] OCaml ¥ \W5 T r2S
IVIUEBER-RICHEEIN, BRSOV TWS Z R TT.

3.24.4.2 Twight

Twight &%, MHEC XD RRSINTAMRLIS 27 LT, BNR T 57 4 v ZH&EEZ
2 HAARLEER TS, 2022 F 3 ABET, BRI TORWIERTTR, F—7>
Y — 2 THABF 3RS 3 & 5 T30

3.24.4.3 CSS #HARMIEZR
Web Hifli % FIF U7 MHLIR & 5 D £3. VivliostyldO}hs 2 o B © 5,

3.24.5 TikZICKBE

TikZPVle i& PGF L MHEN 2 TeX AORIEHEE H L Lz n 8y r—op7ny hxy
RTY. TikZ 2RV 22T, SEIERNETFFR MVERTHATEZT. ABEOK B.2 X
BAl® TikZ ICE D ERSATVET.

FIZIERBAIIRD LS5y —2a— FTESNET.

\begin{tikzpicture}[scale=1.5,
block/.style = {rectangle, draw=black, thick, text width=6em, align=center,
rounded corners, minimum height=2em},
textblock/.style = {rectangle, text width=6em, align=center, minimum
height=2em}]

\draw (-1, -1) node[block] (A) {Y — R 7 7 A4 JL};
\draw (2, -1) node[block] (B) {DVI 7 7 A /1};

\draw[->, very thick, blue] (A) -- (B);
\draw (0.5, -1.2) node (Bd) {\epTeX};

\draw (5, -1) node[block] (C) {PDF 7 7 A JL'};

46) http://en.wikipedia.org/wiki/ConTeXt#Example_of_code
47) TLHFED satysfi LRI UFEAE LET.

48) https://github.com/gfngfn/SATySFi

49) https://note.com/ipsj/n/n6£6961254850

50) https://vivliostyle.org/ja/

51) [Two< 31 FEFLZET. http://www.ctan.org/pkg/pgf

88


http://en.wikipedia.org/wiki/ConTeXt#Example_of_code
https://github.com/gfngfn/SATySFi
https://note.com/ipsj/n/n6f6961254850
https://vivliostyle.org/ja/
http://www.ctan.org/pkg/pgf

12 \draw (5, 0.2) node[block] (D) {PS7 7 A /L};

13

14 \draw[->, very thick, blue] (B) -- (Q);

15 \draw (3.5, -1.2) node (Cd) {\dvipdfmx};

16

17 \draw[->, very thick, blue] (B) -- (D);

18 \draw (3.25, -0.3) node (Dd) {\texttt{dvips}};
19

20 \draw[->, very thick, blue] (D) -- (C);

21 \draw (5.45, -0.4) node (Dd) {\texttt{ps2pdf}l}};
22 \end{tikzpicture}
TikZ Z@HT 2 DI3 e THRETHREDOHE D H 2D T, ZOHITIE TikZ IZ k> TEL N
LW (REICHERLET) % TEXample.neJ: DWW OMFELTE L L. BROD 27713
BOMERDINT 72 LT, RELVRODOY —2a— FEHDTAEL £ 5.
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3.10: http://www.texample.net/tikz/ 3.12: http://www.texample.net/tikz/

examples/dipolar-magnetic-field/ examples/membrane-surface/

replacement of

/@Xl
E>3< the capacity
by two places
g AAAAAAAAAAAS
\@j

3.11: http://www.texample.net/tikz/

examples/nodetutorial/

3.13: http://www.texample.net/tikz/

examples/dandelin-spheres/

52) http://www.texample.net/tikz/examples/
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TikZ 122D XS REmERK%Z ustrator ¥ Wo2G@fliey 7 v =72V, L ETT
FAM-—ZATEZZENTEET.

¥ 72 TEX - BTEX Stack Exchang®|2 \v5 Web 4 MicT, KF—RFREIY TR MYr v
DALy RPILH, TikZ KRLTIEIERY 7 by 7 2HOWTES N, RFEL LVEYER
DOEPHREIIC X DIEMF SR TVE T, EEEDOXS TpXpamplenet % R TEKEI L2 HF1E 255
PRZDHENVTL XD,

3.24.6 HULHERLIER

T2E, BAETRITITELA BoTWAY, WERICARLED LN EREBEXE Y. BE
DERZ E R ETEICSEIC LTIV, CTTHBETIERIE, I TICHSE>TWVWRERT
TOT, ZITOFHHDEDICHIET 2 221X, BETEERLIFTA. FELTLIEXW.

3.246.1 NOYTaYIRvIR

LTEX THEBEZHWSENS, NIITA IRy I WS HFBICOWTHRT 208 N”H D %
. KX BTN YT 4 YRy 7 AL IEEBRORZIIZRTDIDOTT. HEOKRZX LT
fteMoRS (BEB#) 1<k FF. IR, BTEX EEEROKE X000 6 3 HiGE G
IZHEHDIAD FHA.

B2 Z 22 TpX & PNG % JPEG, PDF 2 Wo e N4 F 1) 7 7 A A LEIRD AN VT 4 ¥
Ry 7 ZARBETEFEAP)| 22T PNG % JPEG, PDF £\ oA F 1 7 7 L LOEGE
XETHWREHE, XD 2 2OHFEDS BLWVWITNLZHWTAY YT 4 Y IRy 7 X% TRX NE
TRENDD FT.

e \includegraphics A<¥ Y FDbb A F>a vy ZHWS
e extractbb & \W5 707 J LA THEKT S

bb A7 a VIFIEHERE LIEX I2OWT Web OERR Y ZFARLZZ BB 251, bb + 7> =
Y% FWT \includegraphics 3% Y RANEENY VT 4 7Ry 7 AZIET % HiEZH > T
20 LNFEEA.

TID, ZOHEREBRD “VHENLES” 2FHTEHIT 208D £3. PIZITEHEZAD
HBROEHRE LTECHWREZEILE WS B, FIFHENLREI TR L, BHZEXME & v
SWERTHATY.

HIMHALEZI, EARTOHEBEIFEDAEINTVEINE WHEELRTEZMBBREL X
O, FREERTHNMNE LT DPI (dots perinch: 1 £ Y F &7 OEFELR) REDPFELET.

bb 7Y a v EHWIHE, Erblt o HoERE, BRE L WS EROKE LR TIE

53) http://tex.stackexchange.com/

54) JR @ ¥ “Nice scientific pictures show off” T 3. http://tex.stackexchange.com/questions/158668/
nice-scientitic-pictures-show-otf

55) RXHC, THFA T 7 AATRABINTWS EPS THIUR, 7 7 A VOEFCEIPNLTWEIANT YT 4 ¥ IRy &
ADIEREHAAATHES Z e P TEFT.
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http://tex.stackexchange.com/questions/158668/nice-scientific-pictures-show-off
http://tex.stackexchange.com/questions/158668/nice-scientific-pictures-show-off

WMEAOCTYHNZRIEZFHETILELD D, ZOFEEIRERFITLOAMOFEI ZbH
DZAET. fEoT, RICHIFAT S extractbb W5 7075 LMk >THEET2I1E50, FE#E
LB IRBRLAFHERTIVEINTVET.

extractbb ICK DNV VT4 IRy IV ADER PNG, JPEG OEIfRES PDF %2551,
extractbb A< Y FEHWVWTRDEIIIKTEIETAY YT 4 YRy 7 ZERT 7 L VBERX
NET. HlZIE example.png DNV VT 4 Y TRy 7 AEREMRT 2K, X—IFLTRD LS
ICLET.

$§ extractbb example.png<d

s |

T2, HIREFRULT 4 L2 b VUIC example.xbb W5 7 7 L ADEREINET. ZD7 74
MINT VT 4 TRy ZADWERENTVWET.  \includegraphics A< Y FEHWS ¥, HIE
DHHTEFR L xbb 7 7 A L EMZR LT, xbb 7 7 A A HBHIIHF T 2 DT, PNG, JPEG DH{§
% PDF ZHWAEIEH 552 U extractbb <Y R&2fio T AT Y F 4 YRy 72 2AR4EFR LT
BE2FELxO.

WRERESBH>TVED BIETIE, NV T 4 YT Ry ZRAEEELLD, xbb 7 7 A VZAE
L7325 Z8i% SHEEDD IR DT-DIFERICR > TVET. BHFD TpX UWHZR T,
N VT4 YRy JAZIEE LR THRIREZIDADHNFT. T TIZ xbb 7 7 A VDFETE
THHEE, ABRLTBLZZ2BITITHLET.

SE X
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FA4E SHEUOIER

ZDFETIX COINS D EMEREE ETd Python, Java, C, C++, MATLAB XX 3% a5 A
DRFEFESR, FATHIEZHAL 7.

4.1 SHEWNERCIZ

AV 2= XHPEET 270121F, CPU DERT X 2B O TO T 0 7 J A% EIT]R
DEF. L UEHEEIARICIEBIRL O W, —KINCiE C R AMBFALTWIOY
SIVJEREMH-oTIu I nEXET.

CDEMBERL CTHEE CPU R DRI T X 2 ZFBICEIRT 27007075 03D
DET. BWEE, HO2VWREZNRETIEROFEIT 7 7 ANV ZHNT 224 TONERZIVNA
Z (Compiler) W\, Y —RX7 74 V&AM LD ABD AN ZHRL TZ O EmTEE
T334 7DD 2RI R (Interpreter) EWVWET, a4 %, VYV=XT7T1I)
(Source File) # AJJUTRITT 71 (Ezecution File) ZHERLET. ZDrE, Y—R 774
AHDOTa 775D %Y —XA—FK (Source Code) , AL F&HioTEBRTZ %0
YINTIL (Compile) EBVET. A X TV XHY —Ra— FEREMEEICETL TEITL I,
ETEIIEHEED 7 v AV EH I LW 2508 a v, S Bk h 3.

4.2 Python

TBEAEAETX, Turo I v 7 AMTEE T 25580, 2019 FE XD Java 205 Python 1272
DE L 22T, ZOETE—HERINC Python IZOWTEHHL 3. %72 JupyterNotebook &
JupyterLab QW IZOWTHEHL 3.

4.2.1 Python 7O45 5 LDEIT

Python %, 72TV MEMEEE (Object Oriented Language) T3 . * 7Y =2 MERISIEL
&, TR IL8EBFTI 2T PEVSKREEDHEN THRL L5327 7 IV TARL VDT
O

4.2.2 Python 70O7 5 LD{ERK & R1T

Python 70275 5DV — A7 7 A VIIKREIZ “py” DT 2 DHREETT.
Al UICHEEH 0712 “Hello, world!!” ¥ %/R3 % Python 70277 LA R/EBLTAEL & 5.
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1

1
2
3

Listing 4.1: hello.py

print ("Hello, world!!")

DT rT A EFETTE0121E, python A< Y REHAWTU RO LS Ica~vry FEANL
7.

$ python hello.pyd

AN THEREH 712 “Hello, world!!” ¥ FRENFE 7.
F-MEERNIC S Python 2~ Y REFETTEF . 5IEICMBIEX FIT python 2~ K EFELT
TEHE, MEEERENEEH L T,

$ python3D

Python 3.11.5 (default, Aug 24 2023, 14:38:34)

[MSC v.1936 64 bit (AMD64)] on win32

Type "help", "copyright", "credits" or "license" for more information.

>>>

Z DIRFET Python O EFHIT = % 7.
>>> 1 + 23
3
>>> print ("Hello")<3
Hello
quit() 4T5ATD, CtrlD THRTTEZT.

>>> quit ()3
$

4.2.3 JupyterNotebook DfELVS

JupyterNotebook 1% Python OFEITEREAZ SEAL RFa XY MEREEHW L T2 7 SV r— 3
> TF. JupyterNotebook ZHWS Z ¥ X - T, FIZ Python 2— FZ2ETL, HIEHERT
=X7.

COINS AR>S 2 7 L RITEREBHE S A TVWE Y. TRV 2L 7.

4.23.1 EE)L THelloZRTLTHD
Ubuntu BR3C JupyterNotebook ZF1TT 2 TIEZFL L ET. WMARATROLIICANLET.

Listing 4.2: notebook-start

$ mkdir $HOME/prog
$ cd $HOME/prog
$ jupyter-notebook

3 % & JupyterNotebook 3E#H] L, 77 v LT JupyterNotebook D R— I D3 = ¥ 5.
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@ localhost:8888/tree/prog

: J u pyter Quit Logout

Files Running Clusters
Select items to perform actions on them. Upload New~ &
0 - ®/ prog Name+  Last Modified File size
D. BAvEl

The notebook list is empty.

4.1: JupyterNotebook @ 7k — i [Hi[H

ZNTRE// —F 7y 7 Z2ELTAHEL & S. A LEDNew R EZ U2 HPython 3ZFIRLEL & 5.
HLW/ — b7y ZEREnE T,
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:. J u pyter Quit Logout

Files Running Clusters
Select items to perform actions on them. Upload |New~ | &
Notebook:
0 v @/ pro Name ¥ ‘e
e Python 3
O.
Other.
The notebook list is empty. Text File

Folder
Terminal

localhost:8888/tree/progh

X 4.2: FR — 7 v 7 DIERR

& Untitied - Jupyter Notebook

© @ localhost:
: Jupyter Untitled Last Checkpoint: ###i (unsaved changes) P Logout
File Edit View Insert Cell Kernel Widgets Help Trusted ¢ ‘Pythona (o]
+ < @ B A ¥ MRin B C M Code | =
In[1]: |

ipynbkernel.s

B 4.3: HF, — b7 v 7 OEH
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FNTX/ — 79 7T Python 7R 7652 TLTAEL & 5. Hello, jupyter!! & FRT
2705 hnEEET.

@ localhost:8888/notebooks/Untitl

: J u pyter Untltled2 (unsaved changes) P Logout

File Edit View Insert Cell Kernel Widgets Help Trusted |Python3 O
B+ < & B 4 ¢ MRin B C W Code 1 @

In [ ]: print("Hello, Jupyter!!!™)

M44: /) —+ Ty 7ica—rzEL

a— RE2ENW5Ctrl + Enter CEITLET.
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© O localhost k tled2.ipynb ame=pyth
: Ju pyter Untitled2 (unsaved changes) P Logout
File Edit View Insert Cell Kernel Widgets Help Trusted | Python 3 O

B+ < A B 4 ¢ MRn B C W Code =

In [1]: print("Hello, Jupyter!!!")

Hello, Jupyter!!!

K45 /—FTvr70a—ReETT5
2 — KO RiZHello, jupyter!! EFTRINE L=,

4232 J37%2KRRLTH3
matplotlibREEHANWT I I 7R YRR RTEET.
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.:. J u pyter Untlt|ed2 (unsaved changes) ? Logout

File Edit View Insert Cell Kernel Widgets Help Trusted | Python 3 O
B+ < & B 4 ¢ MRn B C B Code 1 @
x = np.arange(-3, 3, 0.1)
y = np.sin(x)
plt.plot(x, y)
Out[2]: [<matplotlib.lines.Line2D at @x7f95a13426d0>]
100
0.75
0.50
0.25
0.00
-0.25
-0.50
-0.75
-1.00
3 2 Y 0 1 2 3

4.6: matplotlib®D 2 7B FRRT 2

4.2.3.3 Markdown ZEWLTH3

Markdown & ZFEICEMEZHRTE A2 NELETT. HHETEIALTVOTIRALLSHVS
NTVET.

JupyterNotebook (& K ¥ 2 X ¥ MER D7D 7 7V or— a > 72 DT Markdown T XEF/ERD
TEXT.

F3EXLNLDEA T % Markdown ICLEL & 5.
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: Jupyter Untitled2 Last Checkpoint: 65941 (unsaved changes) A Logout

File Edit View Insert Cell Kernel Widaets Help Trusted ‘Py‘thons (]
Code
B+ x @B 4 ¥ MRun B C » RAELEET =
Raw NBConvert
- - Heading
# main topic
#i# sub topic
### subsub topic
- This
=is
- itemize
1. This
2. is

3. enumerate
Blank line is made by

new line.
write code here

write “inline’ code here

*Ttalic style*

**STRONG STYLE**

4.7 LD &R A T % Markdown 123 5

a— RFR3IZASL, ctrl + Enter 25y, MagdpdEmanEd.

STRHELZIHRLET. «OBEMNZVIEY R LOBEEEN TR TV EET.

STHEEXZHRLES. N7 CHESMNEEEEZZHRLET.

AT CHRITERLET.

CoTXEERHLra— 7oy ZEPRTEEYT. CTXEEZHLE AV IA va— FRIRT
R

COXBEZHOEA X)) vy JREZIRTEE Y. « TXEZHDLEHAZIRTEXT.

Listing 4.3: Markdown Z&HWTA %

# main topic
## sub topic
### subsub topic

This

- is

- itemize
1. This
2. is

3. enumerate

Blank line is made by
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15 new line.

18 write code here

20

21 write ‘inline‘ code here
22

23 *Italic style*

24

25 **STRONG STYLE**

@ localhost:8888/notebooks/Un

: Ju pyter Untitled2 Last Checkpoint: 65381 (unsaved changes) a Logout
File Edit View Insert Cell Kernel Widgets Help Trusted ‘ Python3 O

+/ %< A B 4 ¥ MRin B C W Makdown | =@
main topic
sub topic

subsub topic

e This

o is

o itemize

o This

o is

* enumerate
Blank line is made by
new line.

write code here

write inline code here

Italic style

STRONG STYLE

X 4.8: £ D XA 7% Markdown 123 %

4234 T71ILADIEL - R1F - KT
T2 ANELDEBIE - R1F - BT HEZHLET. ¥ TEEOfleDREX V227V v 7 LET.
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X test - Jupyter Notebook

@ localhost:&8;

: Ju pytel’ test Last Checkpoint: 2431 (autosaved) ? Logout

File Edit View Insert Cell Kernel Widgets Help Trusted ‘ Python3 O
New Notebook > 4 ¥ MRun B C M Code :I =]
Open...
Make a Copy... Hello, Jupyter!!!")
Save as...
Jupyter!!!
Rename...

Save and Checkpoint numpy as np

matplotlib.pyplot as plt
Revert to Checkpoint »
arange(-3, 3, 0.1)
sin(x)

Print Previ
rint Preview t(X, )’)

Download as
otlib.lines.Line2D at @x7fa@814cb250>]

Trusted Notebook

Close and Halt

-0.75

-1.00

localhost:B888/notebooks/progitest ipynbit

X49: 77 AN RX=a—%B<

d

> >
— -

e Rename T7 7 4 VB EBIE
« Save and Checkpoint T7 7 £ V& {RF
e Close and Halt TH&T

ITXET.
flicd Saveas 7V w7332 THAETEMTI THRENTEET.

102



[ I L B O

Save As

Enter a notebook path relative to notebook dir

test ‘

Cancel

X 4.10: 7 7 4 V&% AL TRIF

F 72 JupyterNotebook % L&) L /=¥ KT Ctrl-C % AJ1 35 ¥, Shutdown this notebook server
(y/[n])? EHHTL 2DT, y ZAJ1 LT Enter Z# 3 & JupyterNotebook H— 23> ¥ v b X7 >~
SNFT.

ZTORTIVFDRTEZML LI THRTTEXT.

Listing 4.4: iR ST 3 2 71k
AC
Shutdown this notebook server (y/[n])? y
[C 20:41:40.854 NotebookApp] Shutdown confirmed
[I 20:41:40.855 NotebookApp] Shutting down 0 kernels
[T 20:41:40.855 NotebookApp] Shutting down 0 terminals
$

4.2.4 JupyterLab

JupyterLab X Jupyter 70 = 27 MZBIT 2 XKD web X=X 2 —H 4 > X —T 2 —ZATT.
JupyterNotebook DFEREZ 7L L, VBFERI LA DTY.
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JupyterNotebook & DiEWE LT, D/ — 2R —HEHME T2, X 7% HHICEETX
BREDRDHD X T.
Z ZTl& JupyterLab DWW Z@HH L 9.

42.4.1 EEAE
WRTRDaA~vY FE2ANLET.

Listing 4.5: notebook-start

$§ cd ~/prog
$ jupyter-1lab

4242 FHLW/ —FOEDA
JupyterLab ZE|3 % &, WZ/RT &SI, Launcher £ WH X 7D EFF. ZDOHIIRX
DEEHMDHDH 7.

o Notebook
e Console
e Other

Notebook 227 V) w 752 ¥, LW/ = IMELNET.
F/z, EHDX =2 — "—DFile -> New -> Notebook?H bIEKTE 7.

~  File Edit View Run Kernel Tabs Settings Help

+ * c 7 Launcher

-/

Name -

B _OLD_HOME_2019_ |E| Notebook
@8 Desktop

@8 Documents

@ Downloads P

8 howto_implement_hyp...

® O

)

Python 3
@8 isyspro

@8 Library

™ Maildir Console
8 Movies

8 Music

8 nvim-osx64 P

@8 Pictures

™ WinFiles Python 3

8 workspace

[ i d=b

mFY7L—h Other
| RFaxXvh

mEsFe o M Mm™
B EFA

0 0 & Launcher

4.11: LW — b OFERR
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4.2.43 7F0OJ5LOERLCET
fEN/51E JupyterNotebook & [ U T WRT L1, LA T 70 %2EE,
Ctrl+Enter CEITL 7.

@ localhost:28

File Edit View Run Kernel Tabs Settings Help

= + * c [%] Untitled.ipynb L[]
-/ B+ X O [ » m C Code v Python3 O

@ Library

™ Maildir | hello
B Movies

@ Music

B8 nvim-osx64

o Name -
l [1]1: print("hello")
@

B8 Pictures

@8 WinFiles

@ workspace
L earpd =i
mFr7L—hk
| RFaxXvh
W EYFY

W EFA
mIa-Yvy
» 25

O a.out

O result_telnet.txt

Q &

["] test.ipynb

[ Untitled.ipynb

0 B 1 & Python3]|Idle Mode: Command & Ln1, Col13 Untitled.ipynb

X 4.12: a5 ADEFT

R TND R = 2 —N—"TNarkdown & EIX Markdown E— FIZ%h F3.
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Jupytertab

S c @ @ localhost:8888/la!

File Edit View Run Kernel Tabs Settings Help

+ * c [%] Untitled.ipynb °

m/ B+ X 00O " o r— Python3_O

Name - Raw
B8 Library I [1]: print("hello")

Maildir | hello

o

®

Movies
Music
nvim-osx64

Pictures

Q &

WinFiles
workspace
Forvo—R
FY7L—b
REFaxXvk
EYF v
EFA
Ta2-Yvy
- 25

O a.out

[ result_telnet.txt
[ test.ipynb

[ Untitled.ipynb

0 1 {8 Python 3| Idle Mode: Command & Ln 1, Col 13  Untitled.ipynb

4.13: Markdown E— F

4.2.4.4 EBEORIT=ZRL
EEDRX =2 — >N—DFile -> New -> NotebookPHFTL WX T ZEL 2B TEET.
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@© localhost:8888/1ab

File = Edit View Run Kernel Tabs Settings Help

New » Console

New Launcher 4 BL [® Notebook

de v Python3 O
Terminal

Open from Path...

o

Text File

Markdown File

<

New View for Notebook
New Console for Notebook

®

Close Tab Xw
Close and Shutdown Notebook ~tQ
Close All Tabs

Q &

Save Notebook ®S
Save Notebook As... T #®8S
Save All

Reload Notebook from Disk
Revert Notebook to Checkpoint

Rename Notebook...
Export Notebook As... »
Print... 8P

Log Out
Shut Down
[™ test.ipynb ) |

[ Untitled.ipynb

0 1 {8 Python 3| Idle Mode: Command & Ln 1, Col 13  Untitled.ipynb

X 4.14: & 7% G558 <

F2 7 3HHCKEBETE %Y.

4245 T71INBDEE - R7F - &Y
HED ) — T 7D7 7 ANKDOERE - (R7F - KT OHEERLET. EHOX =2 —1N—0D
FilehbH X =2 — %R &,

e Rename Notebook T7 7 A LEZDEH
« Save Notebook T7 7 £ )L DIRTE
e Shut Down TH¥&T

MTEXT.
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1

=W

ot

File = Edit View Run Kernel Tabs Settings Help

New [} X

New Launcher 8L 9 » m C Code v Python3 O

Open from Path...

o

rint("hello")
New View for Notebook

1lo
New Console for Notebook

®

Close Tab Xw
Close and Shutdown Notebook ~tQ
Close All Tabs

Q &

Save Notebook ®S
Save Notebook As... 4+ ®8S
Save All

Reload Notebook from Disk
Revert Notebook to Checkpoint

Rename Notebook...
Export Notebook As... »
Print... 8P

Log Out
Shut Down
[™ test.ipynb ) |

[ Untitled.ipynb

0 1 {8 Python 3| Idle Mode: Command & Ln 1, Col 13  Untitled.ipynb

4.15: File X = 2 — 7 S 81E %2 8N

4.3 Java VN1 5

Java lX, A7 2T MEBRAEEE (Object Oriented Language) TF .

Java D775 ZMEEWR—Z Y T4 2H-oTED, EL B2 T L% Mac, Windows, Linux
WFhTHETTE 3]

Java DY =27 7 AND T 7 ANEIE, 77 AAVHTEEESATVSZ 5 ZDOHHNC, “java”
DIEFRTH DT 27 7 A ML RTIUI D FHA. HlZiE, MyTest £\W5 7 57 ADERE L
V—R7 7 A ME, MyTest.java £\ 5 7 7 A VTR TEIRD FHA.

F3, 7Lk LT “Hello, Java World!” ¥ RIRT 272007077 L[N LET. 207
nr'7a%, UMo#@EbheZzb¥d.

Listing 4.6: MyTest.java

public class MyTest {
public static void main(String args[]) {
System.out.println("Hello, Javagworld!");

1) Android ® Java DMERET AT 7 b7 4 —L E LTEATY
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N

~

IDTOT I LEAVNRANT BDITE, javac AV FEHVWTHU RO XS ca~xy FEA
JILET.

$§ javac MyTest.javadd

ZAUT XD, MyTest.class E WO HAFDI Z AT 7AIL (Class File) WEREINET. 757 7
ANER, V=RART7 7 AN ANV LEHERONS Fa—F3ELIATVET. N1 Fa—

RiZ, Java OFITERBESFER L TEITLET. ZOETEED Z £ % Java Runtime Environment
(JRE) tEWVET.

Java DFEITRIEZF > TR T T L 2FETXE 27202, java a~ > REHEHLET. 518
21X, main BBDA->TWE 27 7AD7 A% ZIELXT. SIBICIEET 2DI1E, HETH
7 IABDHT, VIAT 7 ANVDARTIERNI LICHEELET.

MyTest 27 7 A% EITXE LB ITEIRDEHICLET

$ java MyTest 3

Hello, Java world!

s i

44 C

ClCE27uroI070RERHALES. TNy ZHERMBHLES. 22T, ¢ 7rsy
SADEDEERAY ALV ERBNLET.

441 CIaAVNTZ

C AYINAS (C Compiler) 1 C TEPNTZY —Ra—FEJLICLTEIT 774 EHIL
3. MR, Carvf I3HWTY—R 774 ar 34, FITT2FIEEHAL 7.
CDY—=RT77A4MZIZ, “c” EWIHRRTFZDOEF. BRI, samplec EWH 7 7 A L E
LET. V—R7 74X, Emacs R viBREDTFAPITT 4 XA TERLTLZX0.

¥3, X—3IFIZ “Hello, C world!” & W5 X FHNZH T AHHRY —Ra—RERLET
V—=RAT7 7A4NDT 7 A NVAIE, teste & LTLIEE WV, ENCHEI»N TV BEFIIITHERLT
WETH, SHOEDIEE LT THE7EIT, EEOY —Ra— RIZBEANTIHEEIHD F
BA.

Listing 4.7: test.c

#include<stdio.h>

int main()
{
printf("Hello,_ C,world!\n");

return 0;
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AL TV X—3IF Lo TE, Y—Ra—FZdbbhd Ny Z7RFv¥a () »HE
B3 5EdHD T, TAFFT ASCI a—F (0x50) HEID Y THhATWS I Icko
TRID FT. WmHCANYy 7257y a2 ANT 212, [+ & | 2RRCHLET.

DY —=RAT7 7 ANEAYRANT D201, gec tWwHavy ReffioTary {1k
fTWETF. gee &1, GNU Compiler Collection (gcc) ZFEITT 270D a~> K TF. gee 1
Free Software Foundation & WIHHHNA -7 > Y —XATRELTWBE a2 84 5T, Aoy
Pa—X ETHELET. gee ZHFoTar A%k $ 57202, BLRD X 51T test.c BSA->TW
374 L7 Y Tavy FEETLTLIEZW,

$ gcc test.cd

AYRANEETTD L, aout EVIHAMDFETT 7 A AERSNET. BRI NLET
77 ANEFITT I, UTFDL51TLET.

$ ./a.outd
Hello, C world!
s

FITT %L, “Hello, C world!” &\ 5 XFHIHA R — I FUTTRREINET.

gee AXY RTA T a v ZIEERTIA Y AL Z2ITS L, BiRD X 51T aout &5 HHTD
FIT7 7 ANDBHNEINFET. TNEEEDOHRFNCEZ 57D, gee D “-o" A 7> a &
LET. HlZIE, hello 2 WIET7 A L EHALIZVEE, UFOXSCLET.

$ gcc -o hello test.cd

442 ~NYRIT7AI, SA4TSV

Ko Tur I ATIE, a5 aNTLFINENNT 272912 printf BEBEOATHE
T, ZOBEERWA 72912, printf BIEDES I TV 5 stdioh L WIHFD 7 7 A V%L V7
N—RLTVET. ZOEIRT 7 ANEANYRT 74 (Header File) L EVET.

F72, BBOEFICHINT 2BBDHEKIE, ATV T 7AI (Library File) EFHINS 7 7
ANDHIFELET. 5475V 774 0%, Yy L ABICHEST 20ERHD, oz
>0 (Link) $5&B0VET. BENRIA 7707 7 A VITHEIZI Y4 LFIZ) ¥ 7 X
NETH, 25 TRERVIA TV EIRNCIEET 2HERHD T, OV TIE, [4ag
HiCEHLFHAZLET.

COBEBBREDA Y IN—=F 7 7 A NVICEEEINTWVWEDEHNRS720HI121E, man I~ F%
o T~v=a 7L THNET. #fARND L 2, P zh 5 “man (BAES) EFEITLET. £/,
D=2 7 AOFTE, BBOHEWGCEBDIE, 7> ay, FEEREPH->THETOD
T, EBEES L XD =2 T AR R ESICLEL xS,

B Z1E, sqrt BB man 2B Y, == a7 VM T L5 c#HioTwET. EX0ETII,
BEOREDE, 518REPENTHD £3. HHDOETTIE, ZOBEBOMBEWARENFNTHD
F3. NTOEHTE, BEEFESBOFEREIEFENTHSDT, FENPHETT.
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sqrt BIELD man

SQRT(3) Linux Programmer’s Manual SQRT(3)

NAME

sqrt, sqrtf, sqrtl - square root function

SYNOPSIS

#include <math.h>

double sqrt(double x);

float sqrtf(float x);

long double sqgrtl(long double x);

Link with -1m

Feature Test Macro Requirements for glibc (see feature_test_macros(7)):

sqrtf(), sqrtl():

_IS099_SOURCE || _POSIX_C_SOURCE >= 200112L
|| /* Since glibc 2.19: */ _DEFAULT_SOURCE
|| /* Glibc versions <= 2.19: */ _BSD_SOURCE || _SVID_SOURCE
DESCRIPTION

These functions return the non-negative square root of x.

RETURN VALUEE

On succeess, these functions return the square root of x.

If x is a NaN, a NaN is returned.

If x is +0 (-0), +0 (-0) is returned.

If x is positive infinity, positive infinity is returned.

If x is less than -0, a domain error occurs, ans a NaN is returned.
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ERRORS
See math_error(7) for information on how to determine whether an

error has occured when calling these functions.

The following errors can occur:

Domain error: x less than -0
errno is set to EDOM. An invalid floating-point exception

(FE_INVALID) is raised.

ATTRIBUTES

For an explanation of the terms used in this section, see at tributes(7).

CONFORMING TO
C99, POSIX.1-2001, POSIX.1-2008.

The variant returning double also conforms to SVr4, 4.3BSD, C89.

SEE ALSO
cbrt(3), csqrt(3), hypot(3)

COLOPHON
This page is part of release 5.10 of the Linux man-pages project.
A description of the project, information about reporting bugs,
and the latest version of this page, can be found at

https://www.kernel.org/doc/man-pages/.

2017-09-15 SQRT(3)

4.43 BEI|CRDZER

e man gcc

e N— N— | - IOV ME, MR EZ BB TR C) Gk

eBW. #—= Y /DM. Vv F—3F FHBAR 'T0r7 307338 C (20 ANSIHS
L) (A7 AR
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4.44 FINNVYT

4.4.4.1 printf ZFEHEETNY S

ZIZTIE, C 7l 707Ny ZIZOWTHHALES. TINYY (Debug) &iX, 7077 L
DARES (NF) RBIET 222 TY. fllERT ANy Z7OHEL LT, Y—Ra—RHIZT Ny
JIEROH N 2 OIALHEN DD 5.

fEICTE ST Ny ZDEE LT, printf 2o T 7 ARTHHAL TV ZERIZ Y DIE
WMEMNT2HERHD T, ZUIHIC T v 2T AHT printf R # > TEROFH ERRT
ZREFTTH, HEICTEET. LrL, TOHEEe TNy ZIEHRERITIT 25003705 4
HIZHEDIAENT LR, TNy IO RICT Ny ZIEROE IS Za X 7 T3
FHEDB22D T,

Z T, #ifdef XEAWTT AN ZDLELZS5TRVWEET, 7R 7.0a—REYEIL
NBEICLET. ZHUTED, TRy ZOREG, TNy 2EREMNIT 2 Z e REICR D
7.

RDT0 T LZ, #ifdef XEF->TTa 7 6%20BEZ6N2X5 LD TY.

Listing 4.8: test__debug.c

#include<stdio.h>

int main()
{
printf("Hello,_ C,yworld!\n");
#ifdef DEBUG
printf("This_is_debug.\n");
#endif

return 0;

test_debug.c I test.c @ 6 {TH~8 {THICH#ifdef X &M o727 077 L ZBMLZDDTTY
“#ifdef (w27 0H) ~ #endif” WX I EFNLHAZE, (77 0H) PERINLTWVD LAY (LD
MRIZEDET. L, 7R ERSINTVWERWVGE, ZOEZIEa Y 4 AVRICER S X
. DFD, ALY IR EERTHILET, A ITHOT I a2 ERTEET.
T RERERT BITEICE, #define BY —RAT7 7 A NHIERT B HIEL a4 LEHCa Y
RASDF T a v TIRETAHERDDET. ZD5H, aV AL~ aRiEBET 312
&, av ALt TaviceD(zrud) LRELET.

$ gcc -o test_debug test_debug.c -DDEBUGD

$ ./test_debugd
Hello, C world!

This is debug.
$ gcc -o test_debug test_debug.cd
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$§ ./test_debugd
Hello, C world!

4442 FINvHOFA

TINYH (Debugger) NS TNy ZEVBR—-bTE2DDT0T T L%H5 22T, RN
TNy TEATHIZENTEEY. 22T, kg2 o0 EEErhZRHAL .

printf 25727 Ny ZOHEIZOWTHHL E LD, ZOHETIE, 7Ny 7 LAEWERIC
DTNy FTEREEIRIFNIRD FRA. £, BRI I LD5E, YV—Ra—FER
TVAEITTHEHPICATERATEZ IR, Y—RT7uZI7a0EL, B chde, X7%R
DB HLLR-oTEET.

ZZT, TRYHEWVI TNy Y R—-b T2V Z2H0ET. —KEZT Ny AT, 7
077 L RPTIED TEROFBHZRD, 1 7287 ar I 62FE T L0 TEET. Ih
WED, EFICHMBRLS T A ZTRITHIZENTEET. HlZR, FEDOT0T T LRETATR
EZWRZHEDLOPORAB T, TR ZMoTT N T THIET, XTZ2HOF5Zeh
TE20dLNERA.

ZIZT, ROMERRRIEEZT 2077027 v 752 LET. TNy HIE, gdb
(GNU FNw ) ZfHLET.

Listing 4.9: test_ gdb.c

#include <stdio.h>

int mymod(int i, int j) {
while(i >= j)
i-=3j;

return i;

int main() {
int x = 20,y = 3;
printf("%d,(mod_ %d) =.%d\n" ,x,y,mymod(x,y));
return 0;

TNy B AT 270120F, 2V AR T Ny ZICHERIERE T0 275 2HDIAAT
BIRBEDRHDET. ZD/DITIE, geell “g” AT a2 TY—Ra—Kzary {1 L
£7.

$ gcc -o test_gdb test_gdb.c -g<3

CDEICLTEITIZ 7 ANEERTZL gdb ZFIHLTT ANy Z%2{TS5 2N TEET.
iz, gdb a~v Y REF-T, gdb ZEEBXEFT. 58X, ETT27 741007 74 1%
EIRELET.
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$ gdb test_gdbo

EHT2L, UROXIICERENZTT. 2IHh5, avY RTTINv I 2HRIELET.

$ gdb test_gdbd
GNU gdb (Ubuntu 12.1-Oubuntul~22.04) 12.1
Copyright (C) 2022 Free Software Foundation, Inc.

(& 1%)
(gdb) W

TR ADENHEINAVAELHZDTTH, 2T, TRI7I7LEREOGHTILED ST
L—2KRA Y OR[> C, RPTTu s I L 2IEDTT Ny 752 5EE2HNC L THIAZ L
TWVWEXTJ.

TL—2KRA Y P ERETBDITIE, break <Y FZ2HWE T, break 2= > FOFHICIZ,
BRI RERRELET. COoLE, BRDO7 7 A LTI TWS Tl I 8l 7L—2
KAV MERET 272DI20E, 77 ANKEIERETD2RENDY XT. 77 ANVHZIEET 21T
&, “break (¥ —R7 7 A NA):(BIEH or TTH)” WS X512, 5187 7 A vz E&ED TR
LT,

(gdb) break mymod<d
Breakpoint 1 at 0x100000e96: file test_gdb.c, line 4.

TL—RA Y IEFRELZDS, run AV REF-oTTR 70 %2FTLET. ZOLE, 7
Ny 7T 27075 KMIETT 270058 70GE1, un a<xr Fosj#ucz o5 #%
ANLET.

(gdb) rundd
Starting program: /home/gikan/tebiki/tebiki®1/compiler/test_gdb

Breakpoint 1, mymod (i=20, j=3) at test_gdb.c:4
4 while(i >= j)

FITL77ar o83, TV—0KRA Y N eRELLGCEET S, ZOHRTTer 74
M—RHEIEL, gdb Ta~Y FEANTES LIICRD FT.

ZDIREET, ZBOFEERS7-0120F, print A~ FEFHALET. X, 28iodbe%:
KRTHLDITE, UMTFDXSICLET.
(gdb) print i
$1 = 20

F7z, CORETEROTE2EZMA LI TEET. ZOHEIE, “(BH#H) = (H) &
ANLET.

—FHEIE LTV RIREET 1 [T ZHEE B WIEEICE, next a7 Y REFVET. Zhick
D, IfTZC I ZFITEIE TV ZEMNTERT. £, next R, AIEBFRILa~Y F2A
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oW N e

wt

N

t

NLBRFERsZRVWEE, BRIFICa~Y FZ2 AT 2DFIEFICHEITT. 207k, gdb i
ERTOEMEE & 5 — VIR ITHREEDS DOV TVWET. IOEITS2DIE, M ATIhTuiny
KT (D] 2L ET.

—RHEIEL TORIREETIX, XHICMDBFICTL— 2R, VP 2RETEET. T, REL
727V =KL Y M REIRT 2720121%, clear <Y FEFEWET. clear 27 FO5IEUITI,
break A< FERIC LK SICLT, HIBRTZ2 7L —27 KA > FOBEBGRLITHREREELET.

L2, 7ur o A0ETEEMT 3558121, continue 2~ F2FEHLES. ZHickD,
Tur I AOFETEEMALET. £, TNy AT EKTTHIE, quit a~v RE2EHLET.

IhLSChD, FHENEDTL -7 KRA YV PORERNY 7 FL—RDRIRRY, KREMEH
BEEDS D D 3. 2RI, X 0T —ary 740 RELDHETETI VR LTS —DBEY
12, gdb X2 WAARIZIOTL £ 5. ##lE, man 2~ K% gdb EEIHF®D help 2~ F, 4
YR —3v b EOFEHRBEEESZICLTLEE W,

4.45 FENAVNAI

KERTOTITLE, WSOBDY =R 7 7 A MZHEILTIERLET. ZDHE, av 4
BESOTY AT 7 ANT AT 7 b7 7 A VEERL, RRICEREYVZLET. 2
CeEDBEOAVNAILESVET.

FF, ATV VT s ANEBIERT 572012, gee TUc? A7 a2 TY—RAT774)L
ZAVANLET. R, ZOFFETREETTERVRD, VoAzfoTrTurs6z2) 0
LE3. TR, gee DFIBICATI =27 b7 7 A VEIRELTETLET.

BZIE, RDEXS5KB2DODY—RAT7 7 AANDBHZLLET.

7
D

Listing 4.10: test_ main.c

extern void myfunc();
int main() {
myfunc("Hello, make_ world.\n");

return 0;

Listing 4.11: test_ main.c

#include <stdio.h>

#include <string.h>

void myfunc(char *s) {
printf (" (%d) %s",(int)strlen(s),s);
3
INBEDT7 7 ANEAYANLTAH T2 b7 7 A NVEERT 2121F, UFo XSl
£9.

$ gcc -c test_main.cd
$ gcc -c test_lib.c3
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2, BREIN2A T2 b7 7407 LET. Vo2 35720120% UFDX5Ii1CL
i?(@ﬁfyayw,7nﬁ?A®%ﬁ774»%%&@5t@@é@f V> 7 BRIIEE R
HHEBA). THIZED, test WS 70T AMBMERIN, HHEOTa AR LSICL
THETTEET.

$ gcc -o test test_main.o test_lib.od
§ ./test
(19) Hello, make world.

4.4.6 make Z{E--O>NTIL

RERTar 7 12BNy L LT 2858, BETXRTOY —Ra—F2ay 4L LTWk
LIEF IR Do T LEVWE T, 22T, make E\W05 7077 0% - T, AiEla > 4L
L7z EDOREINIZT 7 ANDAETEHIAYSAVLTEEIICLET.

make 27 RTIX, Makefile £\V5 Y —RAaA—FE2ay A LVTEFIEREEZGTLLIZRET 7
ANEERLET. Hlz1E, RErogEar A rofloTars AT, URD XS
Makefile Z50iR L 5.

Makefile

CC = gcc

SRC = test_main.c test_lib.c
OBJ = test_main.o test_lib.o
TARGET = test

$ (TARGET) : $(OBJ)
$(CC) -o $(TARGET) $(OBJ)

make 2 Y F&2fH S 720121, Makefile HZT7T 417 F VU T, make A~ FEFEITLET.
KD, MEINZT 7 AVDAEEBIMNSEAT, BERT 7Y a v EFEITLET.

$ maked
gcc -o test test_main.o test_lib.o

§ ./test3
(19) Hello, make world.

4.4.7 wE(L

%ﬁm(OmmmmM)t@,:yﬂ45ﬁ%%®im*ﬁ774»%$&?é%%* )
BHEZRES 22T, 70277 L DFEITHEENHEL 2o72D, %ﬁ774»@%4x#¢é<aot
DLZET.

BB 21T 120121%, av A ABEDF T2 a i 07 IZHITTEFDRRIA -2 %252 %
3. “-017,“-027,-03” DIHICHRELDEEVDEL RoTWEE T, “02" DA S a vyieol)
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Tay AT B0, LFOXSICLET.

$§ gcc -02 -0 test test.ced

448 1473

SA4T Y (Library) 1%, ® 52T 27002 £ Db DT, T OREE!
BT 7ANMCEEDRbDESATIVI7AILEeSVET. FlZI1Z, BifiEEDIA 75V TH
X, libma E WS4 T75V 7 7 A VEHHLET.

TATITVIRAS> TOLEBEMES 120121F, £3, TOBEBICRERANY R 7 7 A VAL VD
N—RLET. 2L, ORI RLEBOESODATHEOHEDNH D FEA. £DH, av
NRANFZ A TV 7 7 AV Y2 LET

RDOESBRTAT I 0%y AVTHLLET. 2O 2 7 41X, mathh 24 7 L—FK
LTED, ul I s TEREED A 77 VICA>TW5 sqrt BAEEHFH L TV .

Listing 4.12: test_ math.c

#include <stdio.h>

#include <math.h>

int main() {
double x = 2.0;
double y = sqrt(x);
printf("%£f\n",y);
return 0;

3

DI TT LA RANT B L EICE, “libma” DIATTV T 7 ANERELLET. O
VRANMFIZTA TIV T 7 ANBIEET 22120, “1” DRIZFTA TV 7 740D “lib” &
“a’ FEUD BRSO R L 2. HlZE, “libma” 2WS I4 75 7 74 A THIUE, “lm”
ELET. URCEBRICay I LvTsezx0avy RERLET.

$ gcc test_math.c -1lmD

BHEDZ A4 7F V1%, /libh/ust/libilH 3 LWV I REILR > TWVWSDT, gee ldZD 2 ARTLSY
BERLERA. IOBLBNCTA 75 UDDEHEE, 7477V Ot 2% %2E L, -L &
TrayiEHWT, A7V EMRTET4 L7 P RIEET 2HENDHD T

45 C++4+IAVNAZ

ZITE, C++ay A4 ZDFVHIOVTHHAZ LET
451 C4++7O7FZLDAVNTILEERLT

CH+DY — A7 7 L VOIRIRTIX, “c++7, “cc”?, “cpp?, “c” ¥ LET. 7272L, C DY —2R
T7ANEHOEHLLVDT “” BT 2D, ROEIEILEBNTL & 5.
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N

wt

C DEEE, a2 %4 71T gee 2o TWE LD, CH+DEAIKIE g++2FVET. C &
CHH+D AV RAINVFIEDE W, gec ZHEID g+ Z2FESIS D2 WS Z8EIT, £ 7> aviny
FEEAEDPDY FHEA.

Bl Z X, XD test.cpp & A4 NLTHLLET.

Listing 4.13: test.cpp

#include <iostream>

int main() {
std::cout << "Hello,_ C++_ world" << std::endl;

return 0;

DYV —RT77ANEAVANTEHIE, UFOLSICLET.

$ g++ test.cpp3
$ ./a.outd
Hello, C++ world

ZAUTED, aout EWVWIHHETDETTZ 7 A VBERINFE T

Carv A4 ZLRBRICLT, “o” A7 a D738 T, AMEINBZETT 7 A LEL%E
ETEET. £/, C O THEZ L gdb TOTF A7, C LRBICLTITD A TE
E3c

4.5.2 BEI|ICRZER

e man g+-+

BB MIEE entotnun (ZE¥RTFT—X—) EfE DHRE C++ ik Gk
eB.ALIURAL Ty TEEREIR (702530 5B C++ B3 (FAF— 7Y
VU xz AL A4 Y—X)

eM. A. TVUR, B. AFIV R LTy 7E BIHEIE /AMUBER NERE C++V 77 L VA~
=a7) (hysy)

4.6 MATLAB

MATLAB &% MathWorks f123B3E L T 2 BUEMTY 7 b7 = 7TF. C % C++, Java &
Wole7ur 7 Iy EETIEEESRERITYGHES RS MVEE, 79 7{bE 2 fHHICITS
ZEMTE, BHEFES Ay b =205, KA TESLERLFE Vo R BFICbIEFICHERR
BEER 282 TWE . F£72, MATLAB Engine W5 54 75 UEREALT, CR C++Hh5H
MATLAB OfREZ RIS 2, tWwo/kZ e HAJEEICAR D £9. MATLAB & Windows, macOS,
Linux 721 7% < i0S % Android THHAHTEET. TXNTD OS TOEHENC DWW THRELZ AT
22 e IZNEE 725, 2 2T Ubuntu BT 2 EEZ AW L £ 5.
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4.6.1 E

A VR N=NENTT T T LD—ENDS MATLAB 2#IR$2 22T, w4 Fudd lavy
R4 Y Fwy, =7 2R—=2 ) FIZHE S N7 GUI T MATLAB 25EE L £75.

MATLAB R2019a - academic use - o x
w—h Fov+ 77y Hsbooeoe| B v |
= P I wasn > Ep— 8 | (7) E33za=r<
Z B @ O gooes & g s Lh orom e D o@m & @ O%
: . 5 5 —rousT
¥R R FAfR W< e F=5D D=U2AR=20D i smcAy VI79b (Jzome FEFY AMT
A9UTk 34T R7UTF = - AVE-F RE ) D=9 AR=2DTUT v v L4 IRVEDIUT v v v v L MATLAB O%E
77777 = a=k BE VY= =
<o % (5 il & D/ » home » ugrad » 20 » 52011077 » Kfa%>+ » matlab L
RE07 705 A% E 94 ED © 9-7As-2 ©
= - VATLAS AR L TORAR, AMECECRELL x e o e |
oo
ET
HEERRTS7 7 LEER

=m7T

X 4.16: MATLAB

MATLAB 13 & — I F A HAHATE X2, GUI ZHWTHIHLZIE S DEYISREDIRES
W TE72b, [Simulink)] £\ o7z MathWork #1032V 7 b2 7 e #EL LT D %
TOT, ZITIEGUITHELTWE3DE LTHHLTWEET.

4.6.2 FHEODRET

MATLAB TZESCEAN OO MRA LD, 2z HWEBEEEZ L) 2 WoBE1
MATY RV RY ) I LET. BROUILEITS>HE1E, LT L3Il 5.
a=10H
ZOEIIEAL, (o] ZHFT I TANLENAEDFEITINET. ZOHAEOFTRHERIIULTO
BOTT. ZhEa~ry Ry s Y RUFERENET

a =

10

MATLAB TIZEAMNC Minty P MMoat) W o BB ET AN EIHY FHA. LED
a BT R UMNEMU TR 2E80EREZRAL TR — 13X ERA. BV DOHEIIFXYID
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Ty %, TR0 Ty 2ZHVET. Bl ¥4 X 2E2 DITFIOWHHLIZL T @ & 5 125d
LET. $7, b LB REIZ T 2R %8, SUTRICETHR A< FY 4 Y R
RRENFRA. A XDBREWTHNOFBEZITIHEE, a~> P4 Y Py TtLES C
EREZT L) ZMARIEIDPRVEESDHD XT.

A=[10,10;20,20];

L) ZMATETHRZRR L LD o 5ETHEBPIINONE LR T 2 7 EEHD 7.
PlZRIF ML EIT L TA) ONEZIER L WS, RO K 5 IZRd 3 AU T =
7.

AD

CDLAEDFEITHERIZLLTO@ED TY.

20 20
7, TRTOZEBEEANNONEIE (T—IAR—R ] THHRTEET. 7—27AR—ZAANITIZ

CNETIRAHLEBPEIG BRI SN, R LEVWHROARTZX T2 ) vy 7S5 ax
YEY 4 Y RURTE SN TRRONENRRESNET.

BT E O ey .DH

ERyE  ESIER v l #A HE . ENFL v
Wikt - B
BE k- L3
«pEA + Documend ts ¥ MATLAE [0
BIEOZHE— BN ad == [[o—p2-2 ®
it & |1 s P [m
[ A <2x2 double> A [10,1,20,20]
a 10
1 2 9 i 5 8 7 9
1 1 =
2 20 2
f
4
5
§
7
f L
a
0 T — |
1; T FEE ®
13 B 2014703720 19147 —-%
14 - astn
4] | » fop=110, 10520, 20
L
J%sF 2B ®
R
.-
10 mn
20 20
i A & =l

X 4.17: ZHANED SR

HiDOBHTHEH Lz B D, MATLAB IXMTHEIEZEEICIT) 28BN TEET. e 237
IO O LSS LCEIETE ST

A*[1;2]
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ZDGEDFEITRERIILITD@ED TT.

ans =

30

60
C®R C++TITHOBZHAT 2HELEZEZ LGS, foo XeHOWTRERIIOWTUEDTOFHE
T3, LV HENETHIFELSIND LNLERAD, MATLAB T M 2ZHW3 7213 CHE%E
RKDZZeMNTEET. ZOERFTHERTEELTRLVELRVO DD D £F. ZOFETIEFER
REAOERITRAL TWRWED, EITHEEOZNET lay  TA] 1I2H 7225121 Tans)
ERRSINTVET. 20 lans) BEHELTHEST, V-7 AR=—AZHELR VD, 2O
I ans ONEIIMER TZ F R A. FHEMRZBRTHIE L2 VWIHEIIILITO X 5 I2ZEBORAK
T ARENRDHD £T.

Answer=A*[1;2];

Z DIEFDIZH WATHRITHRDEHE L ¥ A MATLAB TIXHICITS 2 e BN TX 5. HHRrT
FIGFHETTHhbI S 75 7% 23555 I MATLAB 2 AW, FEOFMTICk 3 b LA
FHA.

4.6.3 FEADRE

MATLAB TR XL MHT 25 BE0—HOBNEZREEKYE LTHRIEL, a~>Y R4 Y RUunGIE
UHFTzentceEd. BBEELEATAHEICE, F3a~rF U4 Y FUAMTO XS i
L, MATLABDES 2 DT&E2.m 7 7 A VEER L ET.

edit filename.m3

CNEETTDeHZICT 4 XEESES L £3. BRI T 2B B R U5
BB EERTieR e, RECEBOKDLD 2RTidApE e 2 b 3. FlZIEX5180EE 2
B L ORI ST X5 i LT

filename.m

function[value]=twice (Parameter)
value=2*Parameter;

endfunction

11TH D value D358 =F L, twice D3BIE$, Parameter 2R D{EZ/RLTWETS. 51EIRD
EHIZEBIEETE, 205813 EKA%Z 1) CTRUID 9. 31THIZEKOGKROE DD Z/RL T
WEY.

BfEidd L, 77 ANVERET 2 a~v Y FU 4 Y RYTHEREMOHT I TES LS
ZOET. FIZIFUATO LSRR L X7

x=twice(a)3

FATHERIILL o@D TF.
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20

7, TNETATI OB L TEF LAY, BROLAZ —HICFHTTLHEDDDET. £
3, BB DOBIAER L7z& 5% m 77 A VEERL, =7 4 XICHWTH 28R %
fTWEF. ZZ T Milename2.m] W5 7 7 AW, URND 2 F TIZAT - 72475 0L & &t
Azl L 7.

filename2.m

a=10;
A=[10,10;20,20];
A*[1;2]
Answer=A*[1;2];

1 fTHOZERIZa X >~ FTF. MATLAB Tida X ¥ MTIZEHEIC 1% 230BL %3, idib#
W7 7 ANVERIFEL, a<vY KU 4 Y FUTT 7 4 4% Milename2.m) ZECiR L, FEITT 5 Lidik
SNEWES AT OFITENET.

4.6.4 FOMOIATUREEEY>Y

TIZTIEDH o DYBHRITHHEE ZID FIFCREFH L % L7, MATLAB TIETHI#HE
TR SIEFIERFHBCHMATE 2BEMNHA >N TVWET. MATLAB O ZDfioa~
¥ FIZ2WTid MathWorks fEAXH A PO RFa X7 —>artry&—HND MATLAB HH
H (https://jp.mathworks.com/help/matlab/functionlist.html) 22 5¥ RN B TE X T,
¥7-, HEETHIN L7 MATLAB engine IZDOWTHREEMIR—=IUHFEEL £ T (https://jp.
mathworks.com/help/matlab/calling-matlab-engine-from-cpp-programs.html). fE A @ it 5H
PEEE T MATLAB Z W TRBUIER R 21T\ WEE, MATLAB & B2+ o 7 JUEi Y 7
N7 =27®D GNU Octave) (https://www.gnu.org/software/octave/) 23V HF 5. GUI D
THA VIE MATLAB L BELD M, Tb6137V—v=7THY, COFES A 75 VICE
FNLBBOZIMNERINTVELD, CRENZAZIELDIEI VR TVAIS LAEE
A. 7z72L, MATLAB THEEIHN TV IO T RTH Octave IZHFEHEIN TV B DIFTIER
WEWS FUCHER LTS,

4.6.5 BT
212 MATLAB 28 T3 3 B OWTHBALET. BT T23HELTE2oHD £F.

CEEA D Bx ][RI v
e AT Y ROV T FT quit £/ exit & AT

F7, RTKCHRZA 70 7Ry 2 APFRREND XD ICERRELZLNOFIHTEE T 2 Z

123


https://jp.mathworks.com/help/matlab/functionlist.html
https://jp.mathworks.com/help/matlab/calling-matlab-engine-from-cpp-programs.html
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https://www.gnu.org/software/octave/

EMTEET.

1. [R—L] 270 BB 2> arT [BERE| 22V 2 LET.
2. [MATLAB]—[—f&] - [f34 1 707 %iER
3. [MATLAB 7§ 3RIICHES] F = v 7Ry 7 AZBIRLT[OK]| 227V v 7
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