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Wwizg Ty, FMIHFHONAE L LT, FHAZFCMBFINTV D0, 4t
ERED X hiEMEFoD2, FIHL CALZMER S LT, fRitH
DEMLZEDLEVWI & (BREFHEH) REPRIN, ZNICHEL CHHZE
¥Fszrickh 3,

292 T4tV ADEE
V7P 2T DIA RV RICIFIEIEABELRDD 9,

1) AvE21—2DERTEICLEHD

¢ BATRaAVEa2a—RILDTFAEVR  HEIABBRbD A=V F 0
V2RIV 7 M2 TRAVAF—ATEESIC—RBRIICE LN
374y ADBETT,

@ 7O0—FTAVIFAEVR: RFICHELTWIIHED L ) ITLED
YEa—RE% Ll 0a—FRFEIGAE, FOoHKTHY 7 Py 2T f#
Wizt TARTONCRKCRIFHCHB S ¢ 2 2 L3 wBarsd v £
T, ZOXIBEHEIITOLIEHL LT, tomRcKBxe+Td X
WA, FRFICETCTCE2avra— 2082 HRT274 v R T
T ARV RAEEET L2 —"%2ENVT, ZOF— "0 oifiExRk
MATEIERICY 7 by 27 EH L 7,

® YA ALY R: RECEMA LR ZOMBHATHED I Y 2 —X
A VA=A LTHhIVEWIBEDOIA vV R TT,

2) AvbEar—420FfHEBNICESHD

o ZMEEMITDIA YR K¥hL, HECHEL oD H
2iEE COMMICERE L CREN AR TLR WA EHHBENZ RE
LT, “ficy 7ty nRHEINE IV R T,
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3) METHHATEZESHD

¢ 7)V—V7LDF7M4 VR BETHHATELZ Y 72T S H
DEFT, TNDLLOHEAERAAF#EEAZ T2 AT LIch
D ¥, FIAZHEICY > CRAMASEIFEEONTHE I LAHY F
ERS

293 VYI7FVzTORTOLEN
IVE2—RCY 7MY TEREALLEES, Wo»roMEBTINEi#K

BN IRSF T 2 ERH Y £, FHF & L TiRMEE D 5 o I EHRIC L

TR oTY 7 72T OEFEITILELDH Y T,

@ V7 YT ABMEHM V7 by 2 T I3 L OB BT S
esstEofE 0z CwE T, FiIcE o APHEBEICHHT Y 7+
27 (AL —=FT 4 VTV AT L, Web 77 9%, 74 AV 7k
) BKEBEOWNRELARDPTVWE IR TWE T,

@ MDY I Y 2T ~DIKIF: T 7V r—va vy 7 AL —74 v
TYAT LR TA T 7V R EIKFLTHEELE S, AL —T
A VITVATLARIATZIVBERINLGE, TV r—vavy 7
PO L WKL CIEIEICHB L 2w &b BT T,

Tz, $CREHEOMCRTIA TR Y 7 F Y =T & EBLH I

THZLRMEHENARET S LIk ZDTRIRTT,

29.4 V7 b7 xTIC&BIERINE

RIEDY 7 b7 =7 3RHEOY — N LEHEL CHLrTHDONEL, F—
NADHEER LTy 7 by 2 7O HAEOERZIREESINET 2 D
DLl BHYTRA, FHTEOKRIC, ED0 X5 RiEFWmE, fd, ok
IHHNDEDICEDLZOPRREINTET, V7 VT OEAICKEL TR
INOLDORICHODEETILELD Y T,

N

WE3 N—=YFALAVEL—EXDA A—FD T

Bl —=V Fravyba—RX2EREELTWEERLbIHGDa Y Y a—
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ZICOWTATOREEZFAEL TLZE 0w,

® fF#EixnTw3 CPU

FAEYDORE
TRFLEEEE (HDD ¢ SSD) OffifHC AR
T4 AT LA DFGRE

ANERICBE R R i T 5 720 DA v X —T7 2 4 &

HE 4, N—=YFNAVE2—Z2DVT7+U=xT

BB AX=YFravyta— 2 REREL WA RLIHEDa Y a2 —
ZICOWTLATOHRFEZFEL TLZ I v,

@ St RL—T A VIV RAT LD, N—Yav

A7 4 AV 7 bOEEH, N—Yav
TANZREKY 7 b OfFE, S—Yav

oy 7 by = 7 ORI AN

Eieoy 7 by 2 7 OHEFHE

HES5 FARL—TF 4 VIV RT LOEE

FRL—F 4 VIV AT LDEENCOWTHHEICE 2D TL I 0,

HE 6. SRS D BT
Hlpl-BX—=VFnravea—RxRAELTVwL AL, 7Y v ExeHEET
4 ATV, M T ORBEREREZERT 270D v 2 —T7 2 fRE L
TEDEIRDDEHEATHIDFEL TLE I\,

wE 7. 7Y v2ofH
Bl =VFnravea—RERAELTT T v 2 2R LTV
HOUTOFRHEEZFHAETEL T3 Wn,
o 7 VXD
® 7YV XDEIEDMETIE
@ f v A=Yy U EMAL T SHEEME Z DO E
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22V a—XOHER HR~ HOKE~ ROE~

® Il %z hiis 2 75k

HE S EmATATICONWT

CD,DVD,USB A€ Y, SD#—F&XicowTUToMIconTHEL
TL7ZE 0y,

@ AT TOEBELAR, HXIALZBTZEH2LE I D

® AFUTENLEYANA~DEYD Y A7 LA

® AF 4TIk BFHIRKO Y A7 LG

HE9. 77AN0EHR

HlTzDN—=YFNava— XL RKREOHEHPCUARKTUTD XS 7%
F¥E% T 2B EHERL T2 30,

@ 77 AT N XDIERK

@ RTA2ED7 7 ANDIERDIEDR

® 7 7 ANDEE) e

o 77 ALl

o WHoDOT7 7 ANE KL TS HE

® 7 7 ANDITEMEE R

HE10. 774 0VDlR% - £ F

LIT OO TD 7 7 4 VERICOWT, HiEZBRIFTLTLEI W, #
BOKFERENEZDOBEEEZTCLEI v, L, X, EXELoH
LISICIZZF D7 7 AN~NDT 7 REHF IR L 25t LET,

@ HEHavEa2a—4Xv AT LDPCigRKeEIARIZDNX—YFLary

2—ZDMETD T 74 Nin L D5k

® N —TFTIEHT IO —TFTHTDO 7 7 A vt

W 974 N2 —F 4 v E—7 24 ZDFH

BhtzDffioTnwi =Y Fraya—XCUTOBRIERITS Nk
LT 7EET 0w,

@ VAV IFVOKREIPEE (G L TRER) O
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¢ 7TV r—2avy 7ty T ORE, ik
@ v U RDKRX VI LB
® X v F A NDEE

HE 12, 24wy

F—AR—FDRA VY ZICONWT, UTE2HERLTLEI W,
KX F 7 EEBD * — %\ Tt 9 AT DR

Ry FRAEYTDIEMH

WL XA Y T DL — )L
F—AFR—F2HWAIZE—-—&RR—X DL 2T

2 3

[1] Ak RO RO AR E o Bt Gl =) A EIE (1969)
2] RWF—, ZMFETFH ¥ —F— VALY QWERTY (2 7 —7 1) Ok, NTT
I, 2008.

3] EEAHEYZ, 2 v — 2P, JW-10,
https://museum.ipsj.or.jp/computer/word/0049.html (2022 £ 3 H 10 H7 7 & X)
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3%y Y7 — 2 DEE HR~ FEORE~ ROE~

3.2y N7 — 0 D EEE

3.1 FEOHM

A vz =3y P CHRFOa VL —2REHINDE L RFIRELEDELEE D 72
LBLTWwWEYT, I XFRI—E2B4 vax—Fy b 2@ELCRMENZ X kY
F L2, FARICEORESELCTEY, FileF 2V 74 LEMRMEICO W TIE
LWHIERZ B ICE T, Zhicilo TTEIF2 2 & nkdonTnEd, RETIE, <
DX RN ZBEL, FET 2201

® [FHATLLLANR®AVEZ—F v Mty b7 — 27 OHIER 72 MG

o [HHLESHA (ICT, information and communication technologies) D F|FICER L

TDY R7 LXHE
KOWTHUET, ¥/, HERTRIFTIEAATATEHWCaZ I =) —va v
BITHNE T2,

@ 7hr—waABrala=r—LayTHOOLNEETFA—LITONT

0 HHKETOV—vREEEDEIAICKD 72\ HIH
AL ¥ 3,

3.2 (REASDODZEE

AvE—Fy PickWitRbDa vy v a—20 ANLBD%RD -7 BRRAEHES R
ENTWET, ava— X HWRENZREMICH LI 28R, 55 2hidHA
N7 —F 2=V, HEVERBETH 226 2y
FMESLCKI Ty 7oz ZATLEI D, £ 1L
TAVER—=Fv ML, FINNT = F R =V ICHZ[EHD
2 NADBHLEICE Y B2 REEEDO AN 7 2 4 TT,

LdoT, MARBEWC ERTES L HIChoT —
WEFTH, KRBTSR TREEIEL AW RKERZIChoTLEVET, REEEAT
FEMHAU RN LREEZOD 2T AHIBETLTCVETL, ZHOALICIE Y
Vv TR EREEETIRAEC IS WREED BT,

DX BRIBHEETEINT 220 CERA Yy PV —2r 2 CRftELTw 3
Y- RICOWTHAWRM#BEE Dtk b T T,

54



3%y Y7 — 2 DEE HR~ FEORE~ ROE~

3.3 58+ 1Y T 1 e-Learning NZFE

HHMEHECHER L *F 2 ) T4 OV TREEL L DEREREHALH Y, CORET
bPTICHi CHERFEMEIT L 32, RHEMICHEE B ICE T TIEL 20 ICHR
RIEEESREET 215 * 2 ) 7 4 e-Learning TO¥E R KD LN TWET, T h
ZETLTCHL L LAECOEEHONEEREIFHL ) 9,

BHEx 2 T4 e-Learning 2T L TL T W

34 %y 77—V LDEHR AT L

RERDOBE R AT LI A Yy P72 %N L Cava— R 2HAKERTSIL T
BREINTVET, KAETLLIFLIE T4 =] LI BEREbATHETA, &
NFZTH =N 2534 T7 VPR DIFERS AT LT [F—] 2S5 HREZES a2~
Pa—X%Z4ELET, U, B AT 20K E LT, =N 27747 ML
7Y =TI OoOnWTBNATSEE DI, LIFLIEELDNE 779 F -avy
2a—T4 V7] e TCHHAL 9,

31 Y= - I95347V FRBRRAT A

Y= AT PR R T LTI, K21 IR T X -2 h NI
PRftd 2 [ — (erver)] EMEINIZ IV 2 —ZX X —EREXIFLa v a—4&
(7747 b, client) DBPEHRTIEEEZEVET, X—=VFravva—2E2Hn
v b7 —=7HHICIZETERRSZ IPT FL A% HBIfF53 % DHCP % —», FXA 4 v
L6 IP T FLAZRET 5 DNS ¥ —o%, Web =Y 292 Web 4 — N7 &,
FFIF ARV —ANCERLTCERENDOY — LR 2RI CEY, EENRY—N 7
FATV I ROERS AT LOFTEEL T T,

342 E7PY—ETERBERCRATLA

=N e 24T VI RDIERS AT LTI — N Wl HHER R vy e 2 —&IC
fthoavya—2n 27347V e LTERTIBTY LR ZRITETE, Z0I3
2, FNEFNOI 2 —2EE, HAECERLr— xR tLE 5 e L
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T 22D & 57T Y —1¥ T(peerto peer, P2P) D v X 7 LK ERH Y £ 3, !

9347k 9747k
[ '
!
-ij-_‘, \—

94Tk I34T

X 21 %=+ 2747 v PRERS X T L

E7 E7

L

M2 €7 V-7 EEY 27 A

E7 E7

33 /59F-avEa—-F4vy

KFER R CHB O S 2 7 2356k, HBMICF — 2B 2 2 L CEH
SNTEELAD, EETRT KAy 2— LCHBIL T3S EE AT — LR %
FIAT 25910 oCEE Lz, M23ICRT DL AIEHRL AT LOEE 2 T
F-avva—74 v Z(cloud computing) WWEF, 777 NI HMIIXEST S
BIAv2—Fy b [E] K<< trokTid, 797 F-avy
2T 4 VI RTREIN TR - RE 2 TYF - F— R F T,

IP2P iR TCT7 7 ANAKHZITH Y 7 by 2T ICBALTIE, KEDHESRET S L, FEEEREL24E LTV
Zl, VANAREOEEREWI L FoRERER I N T E T, FHEK¥ TiX KUINS 1T 2* 5 @ P2P 7
TAAREEY 7 OFIHEEIEL T E T,
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ﬂ ﬂ fRAE

23 759N -avvea—F4vy
35 R RTLDTHI > b

3.5.1 BRI RATLICEITZHABOEE

FIAFICL O TR CERS Y — 22 RIEFT 2582k T, B AT 220w
TH - 22 RET272DICEMATLRET 2 2 L BBETT, HHRs 27 oHllC
FRAERFEET 22 LX), hoRHAEOHERF~OT 7 2 ZHB LAY, Fl
HABEICHFINZHFA T — A2 L2V T3 e 0[gBICARY T3, T/, KE
DHABFICHY TF L THhELEREDOD 27403 Tbhb e zficztdkdohn
T, FIHEOFEIZ, WWW Tt a2 Ay — X TTh, =V
Fravea—xinERER~DT 74 v, SRR LAN 7 &~ D15 Hin K © Bt D B
hirTbirg 3,

ZDDIIERY AT L RAHEZECT A7y FAD)EFRITL, AT —FiREFH
EBRANTH B L e ERT A HELHETIRMEL T, A v 2 —F v MBS
Tl A7 L L2 ST 7w AARET, BEOH AV 2T NIERY 2
boo TR AT L2 BYNGEA T 21C1d, B AT LOERELT AV v ORIT
ZTRRAER L SICGEY) RTEI 2N Z LAk bt T,

3.5.2 GRRE& AW
TAZEFELCTHEHR AT L2MALTH S BT TEF] & T30 icowT
ML T LERDY T,
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?;(AmmmMmm)-%@ﬂﬁ%#ékf%é LETERT A LR EKLE
o BlZIE, GxoN7=THhY Y FAD)CKN L THEMY AT LIF AT — F &R

T52LTC, XDHMMELPAANTH 2 LHERLTVWET,

#20H] (Authorization) : ZOHHAELRZ DL AT LICEBWTHHALTI W —E X

BHDB LT, HIzIFEBEERD Y 2T LT, FEREEIRADEBERL L

FRFINTHETL, i, HERHEY T 2EEDEEE OMERR - AE D &k

ERFRFFEINTHET,

3.5.3 AR

1)

BANZRIAT B7E

ANERIET 2 HEE LT 2o ANICET 2] (BE) 2fr 0L w5 HTH
H3zL, UTolsZLAEIrPHLNTWE T,

2)

B2 > (FERSEEL) : A7 — Foo R 7L =X EZ DA T HH > T
2HERAE W3 T,

AEEEH LY (EMEEED) : 5L &% Ol A D BRI 2 B % F v 3 J716C
‘a_o

AV CHERT 2 TEYRRIE) : 7V 24 L2 T — FERBPCAY—F 7+ Vi
Y, 20ARBREOMM A>T wAi I LicERT A AETT,

SRR

HFRIETH B XA — FEEYRIETH B A~—F 7+ vV COER L, HE
DEFRZMHAGDOE CRILT 2N ELLERDI LTI E T, Kb T3 X
_]‘fcﬁtk@%n;ﬂcnun i\{ﬁi(&%i_ L%j—i))")fi Tﬁ(%é‘ﬂ’?@“#of:@?%&b

XA — F VGODuLHE%LLé ?LVC% %i/bt J Tl uquﬁ’TETvcgtib‘ct Il LVCIIEI%
MeFaVrqs2mbddrdcernczxsd, X24 =,

58
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1EZHDRE 2E 5K E DOFR
HEERE PEYZ:

- —>O—>
7

7/

B
[\
AN
Wz
)
L
s
l%ﬂ[l

3.5.4 FURLEHE

FIAT 29— 20RMEE Cl 2 ICHAFEZRAET 20 Tlde{, RIAEHICHEHAD
Y- R MELC, &R LITY, FiEsfTbhz &2 MHT 29— R
AT - 2AERMET 2 HEEFZALEELIFORE T, REOHEHR AT L TIE [
] EMEINREREELA L IFLIEHORET L, R ToY - A TY,
Google a7 A7V v P ZHOWTHAET 29— A2 TWwE 3,

abEEEIC X 0, DY AT LA TRZEAD -0 OFIHEOEHRE FFo L E K<
AV ETL, —E, RAATAREET Y- X 2HEFILETS LA TY
5V INYA VA VHARICEYET, AR -DD ID OEME — 27 TIT 9
e CHEFRM R ERE LB ST ROBEARRGHICHEY, £ AT - FOLED
—fELCITI e TR, ML EREF 2V 74 OMAICTOME2RH Y 3,
25 2,

H—EXD=HD
FAEIER

B A b

EED =D
Thov MER
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4 25 FREE

3.5.5 7AhUY r0OEYLER

B AT LT Ay v MIEYNICERT 2 enkvontd, Ffic, 7A27 v

FMEREGIN T AWE TR, GMLZTHy vy b E2HWCHHECRY»TELTZOD

B AT nicm 74 vEn, FAIHECEFAII A Cw 2y —ExpRERHIATCLEW

9, iz, o274 v L7ZREXL AT LDOMHEERZH > TX 57 38N

TTONBAREMED H B 2 & ZBMEL TL I 0,

THYY DOEYEH D72 IC I TORIEICER L TL 230y,

@ U4 VDEHDID ®NRAT - FEMBEICTSZ L,

o HHlXNIT WARRT—FEHWBEZ L,

@ 4 DY —ELATH—-DXRT—FZEfinTbIhni i,
- RGP TT AT v P OIRELE D o 285G, FIHLTCwifttod—e b K
BINIAREWELRD D T, K26 B,

® ID/NATV—FR2GNTI2KE (74w vl) b8, GIRENZTHY Vv
FEHOWTERS AT LICNT 2B TOND Z L2k, GTIEI NV XD
IZ, ¥GMEIN L RRONIGEICHEYR{TTEIZERNE LT E L,

o L EHBFIMMLHHGELRY— v AR bSLERTINZFHAT 2L,

® MADTHY VI EffbAWZI L, AT HY VY FEfFbERWVWI L,

® Web ¥ A rCcousAfvThy v rafinssd 77 v FoliErHe 54810,
IR EANRT = FTouy 70T RYRERERLZITI 2 &, HiTHKEED
WA Tb R4 v TEBZ XL THEL L,

o MMEDPCHRLEAFMALAEBICT Iy FRLICID/INAY — PRI NAVE S
352,
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R R WASEANE: Y

HR~ FEDHLE~

R

=

DE

D RF LADWE

TIL

R—/27—FDfELEbL

$
RALEBBREY RT LT/ — FEBHBE

X 26 AT —FfEnwEblolY Rz

B A — )L THE

>

ID/PWEREL | yosvzsyys

|

|
I
I

[ PW |

A
ZoLKYITESNT WS |

ID/PW % A 7]

X 27 74 v v ZICXBTHY Y FDOTGH

3.6 A—ANTYUT Ry b7—2 (LAN) DOERE

NV FNAYEa—RBEDFY bV — 7 ~DEHIT
® Hit LAN, MEHR LAN (Wi-Fi) 7z &~ D i &

@ PT7FLRDBERL Vo[ vy E—Fy b~k
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D2EMICRoTWwET, UF, LAN & v Z—3 v + OEBEIEICOWTHHL
A

3.6.1 LAN DOiEXE

B—ANT YT %y 7 —2 (LAN, local area network) & [ YN D F W HiFHN € =
Va2l EMHAECER T EEAY P20 L EFEVWE T, HlsCHTT
XV WHEIFCHEEI NS Ay VT — 2 ZAA v 7 — 2 (WAN, wide area
network) ¢ MFUNE T, LAN ICIER OO A0S Y £328, T2 TIHAMD LAN &
FEARD LAN IOV THREN 2D D ZFHPIL 5,

1) E# LAN
B LAN E LCTHubONRTWEFRELTA —H %
v b (Ethernet) L 'M-EN 2 b DRH Y T 5,
®@ [FRURI4SHIaAt s 2%&ffnwE 32, KRIICKRT
IHOCHEBEEEDOR L Z W D22 0RKRH Y F
T, BHE, HEIWICEOBKICHK ) pREI N -
ESER ¥ 28 RJ-45% a3 7 &
o HlRickoTHERKINZr—7TroE (7
TV eI NTT) BEL-oTHE T,
@ NTRAAVFELIEENEIBEBEENL T N=Y FLava—2GEDREGY
MHICER TS24y V7 — 27 2L 9,

RAYTFNT

X 29 HHELAN (LA —H% A% v F)DRERK

F 3 FRBEMLAN O

% B EE ERTH75—7 0
10 BASE-T 10 Mbps A7V 3
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3%y Y7 — 2 DEE HR~ FEORE~ ROE~

100 BASE-TX 100 Mbps Hh73YUb
1000 BASE-T 1000 Mbps h73aUbe
10GBASE-T 10GBps AT3YU 6A UL
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2) &2 LAN  (Wi-Fi)
MR LAN 3 HE, M LAN DA VX —T7 24 A% -V Fravra—&7nk
EDOMEBRDT 72 AFRA v P IHIBEEBEZN L CTHAEICEREE 3T 2% LAN T3,

Wi-Fi 7 7 & 2 H A bé

- AS
=TS
- N
- / AN
//’ / N
- N
- / N
I I
£ g L")
5 2
e e

X 30 fEH LAN (Wi-Fi) DR

X LAN (3 3 2 B0 B EEGE, @EEEICL > T 2202 H D £
jo@%,»—/%»:/t;-&k?ﬁ&%%%/F@%Tﬁﬁ%k H 3 5 B

BRESINE T,

4  E R LAN(WI-Fi)D B

B¢ G BIE3 Wi-Fi BEFR
802.11a 5GHz & 54Mbps
802.11b 2.4GHz & 11Mbps
802.11g 2.4GHz & 54Mbps
802.11n 2.4GHz &, 5GHz & 600Mbps Wi-Fi 4
802.11lac  5GHz & 6.9Gbps Wi-Fi 5
802.11ax 2.4GHz &, bGHz & 9.6Gbps Wi-Fi 6

SSID, ESSID : [A] U ZE[] CHEE O MR LAN 25B7ETX 9, SSID, ESSID [Z1{l %4 @
AL LAN 2V — 7233 301 onTw 3 4REiTd,

) #E#R LAN TOEESt

ML LAN CIEBRAEMP 2 Eb 2 -0/ ICthFICHEEINLET, cnzfidk
DI L2 fToN T 3, BEE b N7/-HEHR LAN IZ 1 SSID 12l 2 B 51k F — 2362 85¢

' Wi-Fi 5/6 O@ 53 ZEEEIRICERE L 2358 0MMTH 5 5 LERISEMTT.
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WCRHETT, HERETT 72 RAKRA v b 2RET 285613 WEP & &5k 55
NT w3515 3§ WPA2 (AES)® WPA3 R & 2o TL 7 & »y,

*£5 MR LAN OBEEL o #HE

B 5t DIESE (==
WEP MO, HELEREINTND
WPA WEP ZR, TKIP &M igh 3 iES{A %A
WPA2 WPA digfbhlk, &£ VWs@H74 AES lES IS
WPA3 WPA2 o+ F 2V 7 4 BILR

E5 b 2T b LAN 2L 4§ % 729 1T 13 VPN (Virtual Private Network) %%
mEZHWET,

3.6.2 MAC7FL X

LAN DI L IH O LA =71 —IC X o CTHEHADESF(MAC 7 F L X, Media
Access Control Address) 23E®» b, %< DEE, TOYUZLOBMICHEI LT E
T, 48 vk (654 1F) DT FLABHwLR, Kidld 194 F & 16 27 °&
Lizdbok [-] [ :] TORSET

O0O-00-00-00-00-00

twr koI nE T, (WHETFLX] EWHIMEHTMAC 7 FLRAZET
bbb ETd,

Windows CTlia~y F7ue v 7 b ZEH L, getmac & \WHa~v vy VP2 AT B &
T, 203V a2 —RXDA Y ) =AYV RZ—T7 2 ADMACT FLAZHFHRB &
BTEET,

3.6.3 LAN Dk & 1425

@ N7, XA vF : HLAN CTEHiT 2R MH 07 v b (LAN TIZ 7L — L4 LI
I 3) ZRET2HEECTT, BXNWAGEES2EET22Z00b0e, 7y b %
W CHET Y ZALL CTEYHITHEREZLTWEH083H 0, BEE2R[ vF &
WRGERH Y 9,

® T/ RKRA VI B LAN CTERT 2ava -2 0 S LLAEM
LAN ¢ DO T7 L — 2% BT 2 HETT,

® JL— & :LAN & A5 @ [ (WAN, Wide Area Network) % 5l ® LAN & OfEic A - T
IP X7 v b ZBElRT 23&EETT,
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® DHCP ¥ — % : LAN IZHfit T 28 ICR L CHBIMWIC IP 7 F L A2 E| b 4T 53
BT93, DHCPIZDOWTIIH CEHAL £ 7,

® WAN i oBkds - 7 7 4 NEFRH O DERER K GEE (ONU, Optical Network
Unit) | 7 —7 AT LA [7F—7 %57 4] 7 ERERFENICIE TR
DAy T — 27 (WAN)ICER T 5 72D DEEETT,

Iho oz H W T LAN IR 31 OO D X S I I E 3255, Wi-Fiv— X7

ETR/NERL Yy P HICINL DBEZETECRIKAD X 5 IR I T

WE g,

ISP ~
WA Nizfiidas
l 7
WA NiZErkss
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7 | coiiis n.=.3%n+1 —n%Z3fGELC1ZMAfEzHl0On T2
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OBEMTEAT 2200 MAabHEINLTHET,

777 I v L THRBEITDEDICIE Anaconda 1ZF KRBT X320 LNLEH
Ao LDL Anaconda 4 Y A b —A L CEIFIE, RETCOFEHEHIETCTar 7 I v
7 KENICTER T 2 720 0BREZ S ffHRICEHTCEE T, Ao T THEIET AL
TL X9,

B 2 2 CTOFAIK 2020-03-12 HAEDERZ d L ITFL T E T, AR IANRS
ML CTwaRETll, Bl T 2EWRAES AT 3550 A FTOCTHER
LTHEw,

16.6.1 Python O 4 ¥ R k —JL
¥9 Anaconda DXy 7r —Y %Xy vyu—FLT, A VA=A LTT,

1) AVA=FDX7O—F

¥9 WWW 7 7 7 % T Anaconda DA WWW £ I (https://www.anaconda.com/) %

VIEITORHATH % Python3 2R & LEFT, —DFHIONN—Y a3 v ThH5 Python2 bR TR IS fFEbh T
J. Python2 & 3 THEIC/NSI K BVERYR SV ETTOTHEEL TT I W,
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flE £9 (X 123(a))e *—YDHLED [Download| 2T A VR —=FDX TV

B—FR=VIHBHLET (X123(0b). =Y 2D L TICZE2 LK 124D X5 7]
HARREINZIETTT, I TPython3 ® [Download| & v %#ffg & 4 v A+ —
JEXyva—FTEET,

. Products Why Anaconda? Solutions Resources Company [Em-‘mus
{2 ANACONDA

EXPLORE THE
WORLD OF OPEN-
SOURCE DATA
SCIENCE AND

MACHINE LEARNING

Numba

nes| 2 O ":{“‘Umnmf

Boken

@ % NumPy | @yseiry g
pand

P— .@“ H,0 | |Temsorfiow CONDA

(a)

123 Anaconda XX ¥4 PO X ve—FR—Y

B windows & macos | B wunux

Anaconda 201910 for Windows Installer

Python 3.7 version Python 2.7 version

Get Started with Anaconda Distribution

124 Anaconda 4 Y A F—F DX ™ v o — FiiHE

2) Ny r—Y DO (option)

A VAP =LEFTCREBDLHENIC, Xy vya—FLEA VYA M—=9B8KYTHA)
CERMERTENITRLTT., TOHBD7ZDIZ Anaconda DY 4 MicHEHEH I N T W3
Ny v afiEfEoT, A VA —TOBAEEERERTI LB TEIT,

Ny v afil X7 7 ANDIMDE I DD T, BHrbd T A rD Ny v 2 flHILH
—ILhbZlEBVERFA, Xy v —FLEA VA F=FD Ny v 2 HITFF T
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RHTEFET, ZOMERIA bciEBEhCwd Ay v afie—HTE7 74
FELWbDTHAS LR WFFTE T3 3,

AVAP =D~y v afioEREFARZI1CIE, TFXYV /e —FOX=—YDTD
J71C % % [Documentation] @ [Read More] (X 125(a)) DD~ — T (X 125(b))D A =
= — 75 [lnstallation] (X 125(¢c))Z BT, ¥ 51 [Anaconda installer file hashes |
D—Y%BE F 4 (X 125(d)). [64-bit Windows, Py3] DI~y v afliz g L <
WER=YO—ERHY FFT(X 125(6)e A VAL—=F3DT7 7 ANZDY) v RIS
&, Ny v afHDIEERSEH Y T 3(X 126), SHA256 ~ v v 2 %25 & X WwTL kI,

Zyvua—FL7Ez77A4ArDy v aflid Windows PowerShell TRIETZ 3,
Z Tl¥ Anaconda3-2019.10-Windows-x86_64.exe % Downloads 7 A L X IC X7 v 1 — |
L7zd D& L3, Windows PowerShell Z&H L 725, HHEICRKD X HICANL T
#IC[Enter] ¥ —Z# L 7,

TELNI6EBIERINETTDOT, Z0BH AL PTEFHINLTWBEEE—HTEZ L
BHER L T 9,

3) A VA PF—ILDEFT

A Vv A= %EHLZS5(X 127(a)) [Next] 2L T, 74 v X 2R LT T
(K 127(b))e 74 2V RICHEBELTA YA =N %H{TT 5% 0 [1Agree] THEARE
To RICA VAP =VHFREHEL T IT(K 127(c))s [JustMe] DFEFFETIWTL &
Ve RICA VA —=NTDT7A+NZZFEL LT 127(d)e T & ICEHEL %L
THIWVWTLY), TOEEA VRN ERA ML —VORE, FIHATRERZE
SRELMRCTE T T, MEALTNIE [Next] THEAT T,

B wncors | & macos | A oo ) ANACONDA DOCUMENTATION a

Get Started with Anaconda Distribution

A

naconda Distribution

aeveloper

Take Data Science to Your Organization

WEF AL FICTZ7RRALTWED, 4 POFRPKZIAIN T TEEHRESYr LIS ZITHADT, »
vy af R LD E Vo T 100%R0LEETIEEVTINTTA,
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» Home

» Anaconda Team Editian
» Anaconda Enterprise 5
» Anaconda Enlerprise 4

~ Anacenda Distribution

Installing on Windows

Instaling on macOs.

Instaling an Linux
Installing an Linux POWER
Installing in silent mode

Instaling for

ltpie sers
Verifying your installztion

Anaconaa installer e hashes
Updating from older versions

Urinstaling Anaconda

» Home
» Anaconda Team Edition
» Anaconda Enterprise 5
b Anaconda Enterprise &
 Anaconda Distribirtion
Installation
Installing on Windows

Installing on macOS.

Installing on Linux
Instaling on Linux POWER
Installing in silent mode:

Instaling for

ol users
Verltying your installation

Anaconds installer fle hashes
Updating from older versions

Uninstaling Anaconda

246

(a)

DANACONDA DOCUMENTATION Q

Installation

Review the system requirements listed below before installing Anaconda Distribution. I you don't
want the hundreds of packages included with Anaconda. you can install Minieonda, a mini version
ot Anaconds that Includes Just condi, Its dependsncies, and Bython

Looking for Pythan 3.5 or 362 See our FAQ

System requirements

+ License: Free use and redistribution under the terms of the End User License Agreement.

« Operating system: Windows 7 or newer, 64-bit macOS 1013+, er Linux, Including Ubunty,
RedHat, CentOS 61, and others

= Ifyour aperating system Is older than what s currently supperted, you can find elder versions of
the Anaconda installers in oL arehive that Mght work fer yeu. See Lising ANAconda on elder

operaling sysiems for version recommendations.

e 63bit xB6, 64

 Minimum 5 GB disk space to download and install

On Windows, MacOS, anel Linux, t 15 best to Install Anaconda for the lacal user, which 6oes not

c)

DANACONDA DOCUMENTATION Q

Znaconda with Python 3 on 64-
bit Windows

To verily the il integrity using MDS or SHA-256, see sryplographic hash verifcatior
* Hashes for Anacondad-2019 10-Windows %86_64.exe

« Hashes for Anacondad 201907 Windows 186_64 cxc

+ Hashes for Anaconda3 2019.03 Windows x86_64.cxe

« Hashes for Anaconda3- 201812 Windows x86_64.exe

Hashes for Anaconda3-5.31 Windows x86_64.2x

« Hashes for Anaconda3-5.3.0-Windows-+86_64.exe.

+ Hashes for Anaconda3-5 2.0 Windows-x86_64.2xe

« Hinshes for Anaconda®-510-Windows-x86_64.exe
= Hashes far Anacondnd-5. 0 Windows-xB6_64.exe
193-5.0.0-Windows-x86_64 exe
* Hashes far Anocondad-4.4 0-Windows x86_64 exe:
« Hashes for Anacondad 4,31 Windows x86_64.exc
+ Hashes for Anacandad-4 301 Windows x86_64.exe
« Hashes for Anaconda3-+30-Windows-x86_64 exe
+ Hashes for Anacanda3-4 2 0-Windows-x6_64.exe

* Hashes for Anacon

« Hashes for Anacondai-4 11 Windows-x86_B4.exe

(e)

125 4 v &

» Home
» Anaconda Team Edilon
» Anaconda Enterprise &

» Anaconda Enterprize 4

» Home

» Anaconda Team Edition

* Anaconda Enterprise 5

» Anacanda Enterprise 4

- Anacanda Distribution

Installation

Installing on Windows
Wnstalling on macOS

Installing on Linux

Installing in silent mode

Urinstaling

naconds

Hashes for Anaconda3-2019.10-
Windows-x86_64.exe

Allinstaller fles are: avallable at Dlls/iepoAn cond o rchive!

You can verity the data integrity of the Anacond installer files by running 2 lecal pro
or Sk .

O ANACONDA DOCUMENTATION

Installing on Linux POWER

Instaling for multiple users

Vetifying your installation

Updating from oicler versicns.

~ Anagonda Distrbuion

Instaliation
Installing on Windows

the same resulr,
Installing on macOs

maiches the hashes for ‘checksums”) below.

Ifthe MDS or SHA-256 hash that you generate 5es not Match the ane here. the flie may nat have
downlaaded completety. Please download it again and re-check If repeated downloads producs

surcit

Suding the fie name, whetner you used
MDS or SHA-256, the hash you generatad, and the hash on the site

HXR~ FEORE~ RO

=

E‘/\

(b)

l_&naconda installer file hashes

Allinstaller files are available at hiips:iirepo.anacenda.con/archive! -

Yo c2n verlty the data integrity of the Anaconda installer fles by running a local pragram 1o
generate their hashes o sure  matches the
hashes (ar “checksums’) bielow, We e noi suggest MDS verlfieation as SHA-256 provides greater
seeurty.

I the: SHA-256 hassh ol you generate does not males the one here, the: file may no have:
downloaded compleicly, Pleasc dermiood it again and re-check. If repeated downloads producs
the same result, please contact 1 to report the problem, including the file name, the hash you
generated, and the hash on the site.

Bythen 2 Bython3
B4l Windows 62-bit Windows, Py2 62:bil Windews, Py3
32-bit Windows 32 bit Windows. Py2 32 bit Windows, Py3
mAcOS graphical installer | mac0Ss, Py2 macos, py3

macOs cemmand line mac0s, Py2 mac0s, Py3
installer

4-bitLinux 64-bit Linux, Py2 64-5it Linux, By3

(d)

F=FD Ny v afiEDR—T~

Instaling on Linux

exact ime fle
v st
Instaling on Linux POWER .
9 medified, a5
Installing in silent mode. Urix tme
mp

1571496375830847

9 tiple users
time fle was.

2018-10-15 08:2717

Verifying your insiallstion Iast mediied,
in human
Anaconda installer fie hashes B,
Updating from alder versions format
Urinstalling Anaconda exact fle size, | 483964316
inbytes
ser guite
flesie,m | 8615 MiB
Reference humen
End User License Agreement :"“‘"“""
» Anmaconda Cloud
mds FafedbfSfebbdc3B1bFETeabBarldbe
» Archive
snazse !

1264 VA =7 D>
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0 Anaconda3 2019.10 (64-bit) Setup - x

License Agreement

‘_‘) AMNACONDA Please review the license terms before instzling Anaconda3
2018, 10 (64-bit).

Press Page Down to see the rest of the agreement.

A
F
Anaconda End User License Agreement
Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-clause BSD License:
Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:
v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2019, 10 {(64-bit).

Anaconda, Inc,

< gack Cancel

2 Anaconda3 2019.10 (64-bit) Setup - x
Welcome to Anacondad 2019.10
(64-bit) Setup
o Setup will guide you through the installation of Anaconda3
2019, 10 {54-bit).
ANACONDA It is recommended that you case all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboat your
computer.,
Click Next to continue.
[ [ o
(a)
2 Anaconda3 2019.10 (64-bit) Setup - x

Select Installation Type

Anaconda3 2019, 10 (64-bit).

‘:_.) ANACONDA Please select the type of installation you would like to perform for

(b)

Install for:

(®) Just Me (recommended)

() All Users (requires admin privieges)

Anaconda, Inc,

2 Anaconda2 2019.10 (84-bit) Setup - x

Choose Install Location

*_) AMACONDA  thoose the folder in which to install Anaconda3 2019, 10 (54-bit).

T

Cancel

Setup will install Anaconda3 2019, 10 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 2.9GE
Space available: 194.9GB

Anaconda, Inc.

coor [T ] | con

(c)

(d)

127 Anaconda ® £ ¥ A b — L (HI[})

XD [ Advanced Installation Options | (X 128(a)dAHE L CkwTL x5, TZ T
[Install ] Z#HFIE LI A VAP —=ADBIRE VT T, A VAP =TI LIES I
fl232: 200 £ 3, ] FEA 2 X5 TR 128b) IV 3, 22200
[Next| " PyCharm & \» 9 Y — L DA HEAIAFH % £ 37(1X 128(c)). T #Lik Anaconda
CEZRICEBER R V202 Fy 7L THH O EE A, [Next] THED L X 5P RED
CCCBEEHEER T b TE T T, HME
btoF =2y 27@8% =28 b4 LT [Finish] ZfieiX, ZOETFA VAP —ABKTL
¥3, 4 VAP —=A1RICI1E Windows DT 7 U ®—EIZ Anaconda BH:# D JH H 2%:B 00 X

HEICZEDEZ T (X 128(d)).

nTtwaizdcd,
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0 Anaconda3 2019.10 (64-bit) Setup -

Advanced Installation Options

‘:_J ANACONDA Customize how Anaconda integrates with Windows

O Anaconda3 2019.10 (64-bit) Setup —

Installation Complete

“’_J ANACONDA Setup was completed successfully.

menu and select "Anaconda {54-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda as my default Python 3.7

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

Anaconda, Inc.

< Back Install

Cancel

Advanced Options Completed
e o e T T . 0 000001
Not recommended. Instead, open Anaconda with the Windows Start Show details

Anacanda, Inc.

< Back Cancel

(a)

2 Anaconda3 2019.10 (64-bit) Setup —

Anaconda3 201910 (64-bit)

‘:_J ANACONDA Anaconda + JetBrains

(b)

2 Anaconda3 201910 (64-bit) Setup —

Thanks for installing Anacondad!

e
o Anaconda is the most papular Python data sdence platform.

ANACONDA.

Anaconda and JetBrains are working together to bring you Anaconda-powered

environments tightly integrated in the PyCharm IDE. Share your notebooks, packages, projects and environments

on Anaconda Cloud!

PyCharm for Anaconda is available at: Learn more about Anaconda Cloud

https: {fwww.anaconda. com/pycharm
Learn how to get started with Anaconda

{") ANACONDA.

Anaconda, Inc.

2

< Back Cancel < Back Cancel
(c) (d)

128 Anaconda ® £ ¥ & F — L (#4)

16.6.2 Python %{E>TH 3

Anaconda 2’4 ¥ A b =V TZ 75, Python D7 v 7 7 LEERK, FEITLTAEL &
9o Anaconda D X = 2 —DHIC [Spyder] 23H 21T TT, BETELK 129D X 5
A TE LS, Spyder 137077 L&ME, FET, T T 5720 DR %
3y —nTd, RICZDIIARTv I IV IDEDD [L£FHAY] oY —1
% IDE(Integrated Development Environment;fi &R ERE) L MO F, I F AR 7 ¢H
77 IVIERBICIEIERIDELH Y T,

Spyder DV 4 v F Y QY53 T 4 ZEAITT 077 LOMREBIHE T, &)
X Ttemp.py)l EWIROHZUFTDONWZT 7 A ADBEPNTIREEIC R > TWE T,
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® spy - x
774) BES YV-AO EFR FOA0) IY-MO) FOIIINP) Y-MD 'RV ALTH)
>EBEDG M EEEHE B FE € D[V s 4
yOhenopy 8 x [Ah7 8 x
@ V-2V v | ATIIH V& w
5 CAE—BREIN T

)
| &3
5 64 bit (w063)] »

lelelele V- EANDS
1R RW =T R IVI-F UTE8 T1 Bkl AEY: 48%

129 Spyder @ 1) A 18] i

AV FUDHETIEa Y Y — b (console; FAFE)MH T3, =¥ Y — LH[HE Tl¥ Python
Da—FALE—2FOUHCcEET, [In[1]:] F7vr v 7P ewvoT, Zhick

"
WTa—F%AJL C[Enter] ¥ — %23 &, WHEIER2 [In[1]:] <x& L T TOut
[1]:] EedicRRINE T, ZOREHTRDO 7T v 7+ [In[2]:] BERINLTVD
FFCd, TOBIFAFIC—-FEUHEL T 2 B TE T 3(X 130),

IPython % — ) g X
IR R VEY | [ V- 4K ]

Python 3.7.4 (default, Aug 9 2819, 18:34:13) [MSC v.1915 64 bit (AMDG4)] ~
Type “"copyright”, “credits" or "license" for more information.

IPython 7.8.8 -- An enhanced Interactive Pythen.

In [1]: 1+2
Qut[1]: 3

In [2]: 1*2%3*a*5
out[2]: 120

In [3]: |

IPythonJeA =) [y S laked
X 130 = v Y — A TD a3 — F Ol O Fl(Spyder)

Spyder v 4 v F v oG LEo@EICIE [~ 7| [ 774 vz 27— —] [E¥
IR Tu—=F—] LI RXRTRMEBINTVET, [~1T7] 37w 7 08cb5
TEIEABERBRRICECES, (774227270 —F —] | Windows DT 7 X7
o—7—tEFEObDTT, (BT I/7ATu—F—] Favy—ricANEhiza—
FICBHT 2B Rnd 2 RE iR L £ 9
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ZNTiE Spyder T, BEICHNLAZ 27y VvoTFl] o7v s 7 nu2ER, EfTL
THELEY T [ 7740 A=ma—00 [HH7740] ZFBATTE 0, #
LWAI72EET, 2BV R S50@EVICTa 7B ATTLTHFX 0,

ATTHICHITL 72L&, ROTBFETFEh, THICZEABRAZGEAERH S Z LI
[OLTLE Y TNIEFZT 4 XZOHIMKEE T, Python TEFETITFMA V7 v M)tk
C7u 7 LDENRELTEI b, A VTV MBS EICASZ EHEBNICE T TS
2951 oTCwET, A vFT v bEELST S E T IX[BackSpace] F— %L T T &
Vo fTOA VTV IDBIELL ZWwe 7 e 77 L3HFF@E Y 3B A, 777
LHETRCANTELZLREFELELY Y, [7740] A=a—00 [REF] 28U F
T, 2ZTR7Z7AEIT Tcollatzpy] & T 52 &L TT 3,

Y2+ 5 asgyvorlEirzR+ssaerssn (HiE)

T | 7wr 7L figt s

&

Z

1 | n_=.int(input(“n?.")) F—FR—F2Lnofizfis

2 |while.n_!=_1: n#1 CTH3RY 2~T7TITHDUHZHE Y KT
3 | .o.oprint(n,end ="_->.") B O R RNERED n D)

4 | Loooifon %.2.==_0: n BEEQ TH TRV B 0D L 2T

5 | vevoooooho=uns// 2 —>n% 2 TCHloZfEZH LI n LT3

6 |.___.else: ZHThwe ZmPHHD L ¥)iT

A n.=.3%n+1 —nZ3fGELC1ZMAfEzHlOntd 2
8 | print("1.0K"). CZRESZFRETn=1 DX 3

TP ANPREFETE 270l 7L 2FTLTAELEI, [FEIT] Aza—00 [FE
7] 2O E T, 707 7 00E T8RSN L, K131k SIca vy —

i In?)] ERREINET, 22 T2ULEOEKEZIEEL C[Enter] ¥ — 23 L FEOE
BRMEICEKRINTwoT, (27 y VO FEABSIELTFIDIEE R CUHERET L&

T RBETLAZLZICH 1320 X9 4 [FEITHRE] HELRRINEZGEICIE, %

DEFE [FET] 2 BATHCTEA,

3 [py) ¥ Python 7 7 A V2 RFTIIRF & L CT—iIVICHEDNE S,
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IPython 21—l g X
O T vaE | g -1
Python 3.7.4 (default, Aug 9 2019, 18:34:13) [MSC v.1915 64 bit (AMD64)] o)

Type "copyright", "credits" or "license"” for more information.
IPython 7.8.8 -- An enhanced Interactive Python.
In [1]: runfile('C:/Users/hiro/collatz.py’, wdir="C:/Users/hiroc’)

n?

Python %% =) LA DS

X 131 27 v Y O TFHEDET(n D AN)

£ collatzpy DEFEE ? X

Tl
® RO -NTET

O HRMRRIA - THET
O AR AT LRSI THIT

L

—JRERTE

[ =Rl TOREEE RS

O I5-HEE LIRS EHT i - HIAS

O 37w ks s

PEET L IERE

® RIEETLTOBIFINOT L9 M)

O RIEOIEETLIM

O LFoFclLaby: =

B AT LE-3T
EfTI#Python T =)L 1EEEE
] o W S E W

[ 74 LO3EBEE COETOY BHEHRT

I T

X 132 SEAT /715 D% GE (Spyder)
Tu s T ARETTERDL, REBICTu 774 %2P LETEBLTCETLTCAS I L
I LE 9,

VR 6D ksic7vrorrExHz CHERFELAZET, XX LLEREFEICT 0
7L %FITLTCATEII W, YRMT3THE 8ITHICHRFTRLTWEDORX ¥ (T
EDT7u I LPLEERLTCWEIEHSTT, TITEHLTCWS DY Y — LHHE
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[33]

[34]

[35]
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NDT —EARIRNDODFEDOHARATT, 27y VOFHRICEDLZFHENHBAEIZEEL TWn
T A,

VZ2F6 adyvyvoTHoTurS5h (F—2HHERZEHLEZD D)

T#S | 7w 74 iz at
1 n.=.int(input("n?.")) F—FR—=F»2ronDfEZH?
2 while.n_ I=_1: n#F1 ThHHRY 2~TITHDOUH Z 0 KT
3 Loouprint(n) R O KR (BAED n D)
4 ceonifinl%2.==_0: n MEEQ TH-o TRV B 0D L F T
5 CoououLonL=ons/ /L2 —n% 2 CHlo7fEzHUIn T2
6 Loooelse: ZHIThWwe E BPEKD L X)L
/AR n.=.3%n+1 —n%Z3fGELC1ZMAfEzHl0On T2
8 |print(1), CCICE S MR T n=1 DT

Jeial

SIEZEMER 1/TIC 1 2T ORREINZ T T, e 2 FUHEBKRT I3 Tl
RTOEDZE L% Excel ® Calc FEDY — AL ZB{HioTr 7 7ICLTCHEITLEIS ET 3D
ThHhNE, TOEIHIRCT =2 %R LZTRAENTL LYY, THZDXHICTv T T
LiEEEWMZCAHRBILT, ava— R 70l 7Ll oTT—2UNM%EIT>T
WRZERFEKTELTL X,

TurSIVvIDRFIARHICOTRICIE, el L TAHRB T ERAKRYTT,
RKETOEHE»Z > F e LT, 77 Iv/7oMRoFERICAR->TH L 2T
NLLEWwE T,

& 3k

B 1B 27 1235 1cD> < Python [ A1, SB 27V x4 7 47 (2016/3/16)
ISBN: 978-4-797384406

Guido van Rossum (#) &% EX (GR) : Python 5 = — F U 7 v 55 3 ik,

A 74V =Y %Xy (2016/3/24) ISBN: 978-4-873117539

=% — 7u s 7 3 v/ E Python 2019,

Kyoto University Research Information Repository / 685 [EREEHE bt / B
http://hdl.handle.net/2433/245698 (348 7 7 4 2 H: 2020-03-12)
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17. HEHE

COHEBETCRET AT I v 7 REHTO ICTHHAAFAMICOWTH YT Lz, 116
THik~7z X 51ic, ZTHEICHKRSLEMP 2580 LB U T, A 72 ICT FIH 2
FUEEERPICER LT 2RO ONE T, KEOKEDHIFK 11C/R L 72 5Pl %
LD EEERLCERLTwE T,

FHRCORETIHEICAA=Y F LIV a—x %o TEANTIT S MIYEFERS) I
Rz TS, TNODEHOBEEERIEILD Y AN, o NiDaia=
F—vaveaigrRl—rayv, hiwErTuey s oLz TR
Y- R D ICT OFEH D BEETT, HH bk CHEMEIEN & & o N THBERAM b
FHINEO T T,
® X5 4 7 DOfilfELHH

> BEELETFADT 4 —1L K ETORY, HELFER
> CAD®3RXRIL7 IV vE, V—HFhvX—%RHT 2T 2L7 77V —>a
v

Web X =Y Ok e 7m 72 I vy, 7T—2X=2DFH
> REOER O LR
@ Zla=¥Y—vav, a7KRL—vav e ICTHH
> SNSBREDY —v % VAT 4 T OREM = F]H
> TULAVARI=IVv I/ KIEREDHRBEZNHLEY -2 ay T
> Juvz s boEHEZDEDDY — L OFH
> BEAEHER o F) i
R OB & FI
> FILWLWAFAEZFEATITL 20D MOOC 7 & O EEROER & FIH
> ALY, BBV T EMEOAXY PT—=71ED
o EoHlEoMME, HiRte¥a) 74 L MBENITH
> ICT OFHIcO T, thADHEF ZF27-00 3 IF42GEIXH Y, Ex
SO, MENATEENS b koo NE T,
ava—2FhLETAEREEHMOFIIAGTCH LYY — L ZAIETE 3
ZLTY, fEk, HIAOHMMAAED Great Idea! DX I N TE 2% b, Zhik
EMm L BnEEA D,
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ek 1 BEEE B X~

8% 1 BREE

AV 2— Ay P — 2 RFHL TR L IFTIEAKRERGELDNET T, 22T
FERLOEEMNL T T,

&= &Y =73

1RERAIE D B G

bit 2 EHHTDBERELTRT

byte 2 EHBHTDIBERELZRT

bps bit per second BRETETHERE, 1HREISEIE VN

byte/sec EREFEET HERE, 1FREIZED/ NI

k kiro 10 DI (ISHEAIZRDFHBIEE L)

M mega 10 M6 FE (ISHELL RO FHBNE L)

G giga 10 DO (ISHEAI D FHBIEE L)

T tera 10 D125 (ISEGL R D#HBIE L)

P peta 10 D153 (ISEFL R DB EAL)

Ki kibi 2 0 10 5 (IEC RIED 2 EHETEEF)

Mi mebi 2 M 20 3 (IEC RIE D 2 EI%EETE)

Gi gibi 2 0 30 5 (IEC RIED 2 EHETERF)

Ti tebi 2 0 40 5 (IEC RIE D 2 EHETEEF)

Pi pebi 2 0 50 Z& (IEC #RIED 2 HEHETEFE)

ASCII " American Standard Cord ~ Z L7 RYNOMFLEEER T RETHESN

for Information Interchange T=XFa—F
JIS X0201 Japanese Indsutrial ASCI O—FRIZEL =T ILIT7RYROHFIZHE
Standard HFEMAT= JIS FBEOXFI—FK, LWhHhpdF

AhFa—FK, BEDO—EAH ASCI O—KEEL
2TLVS

JIS X0208 2NN FELEVWTEFFIRAELIZO—F

Shift_JIS JISX0201(LM\Hh D B A ) & JISX0208(L
WELAXFE)EF—RFELTHRSI-HDOXFEI—F
DRBE

Unicode HATHWWON TS ERALGXFa— & Al
FATESLSICLIza—F

UTF-8 unicode PDRIRAZD—DTIXFIZ1~4/34
MEFRT 5, ASCI [T LT LR E#ELZ>TLY
%)

ASCII E2 51 F—R—FTOERSEDEFHELTRKETHLS
NTULSEH, US BEH
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k1 BREESE B X~

JIS E¢5l F—R—FDEEHEDEIIELTHRTIEER
[ZAHWLGNTULNSERS
Ctrl, Alt, Esc, Ins, Control, Alternate, Escape,
Insert MEE
1S02022-JP A=y ETAREICLDBEDT=-HIZEK
ESNXFI—KT, JSa—FebklEhb
EUC-JP Extended UNIX Code UNIX T bHXFI—k (EUC) & B ARFEITx
Packed Format for IS e fat 311))
Japanese
QWERTY &2l F—HR—FDOTH5IEBDXFNEID
QWERTY DJEIZi 53X FEFN D&

T7AINDIA—IVETREF

HTML Hyper Text Markup Web R—UGEXZERZEH TR T HEE
Language
XML eXtensible Markup NARICEERTEDY—ITVTERE
Language
PDF Portable Document Format  Adobe #tABAFLI=AIIEDHEXED T+ —
<k
TXT text ZRELT-PLERF
JPEG Joint Photograpic Experts  F#IEEBDI+—IVbD—D EEZ%ELT
Group T—ARAEFHIB T HERMHEEHEDIT+—< Ve
LTLBN TS,
BMP Microsoft Windows Bitmap  EH{&I77/ILDT+—IvbD—D, BT I
Image HELLNBEEMNELY,
GIF Graphic Interchange Format [E{&I77A/IL7A—<YbD—D, 256 BLITD
EgEr ¥ EHET S
PNG Portable Network Graphics EH{&I77A/ILI+—<IvrD—D, BE{EZ A[#E
R
ZIP BEOI7AINEIDIZELDHZT+—T VD —
=)
tar BEOI7AINEIDIZELDHZT+—T VD —
2
MP3 MPEG1/2 Audio Layer-3 BEI7AILDI+—T YD —D
DR
MP4 EBEI7AIDIA—T YLD —D
MPEG Moving Picture Expert FE O I7A—IVREREFLTWSY IL—T, 22
Group DB TRIBENT=T+—<vrELT MPEG-1, MPEG-
2, MPEG-4 73 ED H B
EXE Executable (DB& windows D7 F) /75— 3 ) IMNGEERTI7A
IWDITH—T Yk
ISO ISO [FEFRZRZE LS 1509990 XD FZET 14X (CD, DVD 72E)D
(International Organization =~ HNBAZF—EL-7+—< vk
for Standardization)
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k1 BREESE B X~

EPUB electronic publication BEFEHEI+—IIrD—D

DOC, DOCX, XLS, J—K, T, INT— R4 D IT7AIL DYk

XLSX, PPT, PPTX BF, X BDONVTWBEDIE xml e TRES
htTud

wav, aiff BEEI7AILD I —IVE

AVI Audio Video Interleave HEI7AILDITA+— YD —D, Windows T
DIZEMZITA— v

MOV FEI7AILDITA—T YD —D, E£IZ Apple
QuickTime Player THIFAEN 5

Ccsv Comma Separated Values T—AR—ZXPRFAEVIFADT—ZIZDUNT

BITDEIVICEENSIHECXFI A HUT ()
TRYNE=T7MILDORK, BHEZ7T)r—
LAVEITOT—EDPYRYABSHIZHS

Exif Exchangeable image file B I7AILDITA—I VLD —2D, TIURILH A
format SOHEOREZ BBZEDAI T AN RESN
7
SVG Scalable Vector Graphics B I7A4ILDITA—ybD—2D, XML Tk
SNTHEY, 9z TH AL TERIZEEZEZDITS
ZEENTED
TIFF Tagged Image File Format BB I7AILDIT+—I YLD —D
MIDI Musical Instrument Digital BERAMBETERDERT—4FE LYY
Interface 951D EEIRIE
LaTeX #HADHEREICEN-HXEDEMXELXE

B9 B=H0Y—IL

RERATAT :

SD card, Mini SD,

Micro SD

CD Compact Disc

DVD Digital Versatile Disc

BD Blu-ray Disc

PC " Personal Computer IN—YF)LavEa1—4

CPU Central Processing Unit h RN E

GPU Graphic Processing Unit TSI RENBT HEE

HDD Hard Disk Drive BMRTARIDES4T

SSD Solid State Drive Io9Ta rEVERANRSA(T

UEFI Unified Extensible Firmware PC DFEENGEE DF=HIZFHEHAHLERATIZE
Interface EFENETOISL

oS Operating System ARV—FAVT O RT L

NTFS NT File System Windows DR 577 I XTLD—D

FAT File Allocation Table T7AIY AT LD—D, macOS THERAEEM

TED
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1394/Firewire/i.LINK

USB Universal Serial Bus
VGA Video Graphics Array VGARBBDIHF, RGB 7 FOJEEFHIT
L5,

HDMI High Definition Multimedia ~ BREEEFZEZ—ELTER T H7—T LT
Interface DI, TOAIEBZRLTLND,

DVI Digital Video Interface

Thunderbolt

Bluetooth

DisplayPort

PCle PCI Express, PCI (&
Peripheral Component
Interconnect

IEEE

NFC

Near Field Communication

IC h—FPORIT—FIAVGETHEOLNLIH
UFA—PILIEEEDIREM THWWSEEAED
RIS

VGA, SVGA, XGA,
WXGA, HD FWXGA,
SXGA

RGB Red Green Blue FED=Re
CMYK Cyan Magenta Yellow Key U BA OB ERERED=ODREC T

plate

v, XEVE EE)CREMAT-HD

Ry —HR8E

LAN Local Area Network BYN, BEFRALTEDEWERICERT S5+
ykI—o
WAN Wide Area Network LEORYNT—5
FTTH Fiber To The Home —REAMFICHETFANERTEHRDTOZ
JLBIEZITOC
CATV cable television F—JNLTLE, TLEBMHOERELELIZAY
A—xyhEHROY—EXIZHLRALGNS
ADSL, VDSL Asymmetric Digital B EEEHR (subscriber line) ZRAWLNM=TU2ILE
Subscriber Line IOV E=
Very high bit rate DSL
LTE, 4G, 5G EREERROAR
WIMAX
ONU Optical Network Unit FTTH THRI7M/\DEHREZITHEBE1I=vr
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WiFi
IEEE 802.11(a, b, g,
n, ac, ax),

WEP
WPA, WPA2, WPA3
WPS

AOSS

Ethernet, 10Base—T,

100BASE-TX,
1000BASE-T
10GBASE-T
UTP

IP

TCP

UDP

DHCP

NTP

DNS

HTTP

SMTP

POP
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wireless fidelity

Wired Equivalent Privacy
Wi-Fi Protected Access
Wifi Protected Setup

AirStation One—touch
Secure System

Unshielded Twisted Pair

Internet Prtocol

Transmission Control
Protocol
User Datagram Protocol

Dynamic Host Configuration

Protocol

Network Time Protocol

Domain Name System

Hyper Text Transfer
Protocol

Simple Mail Transfer
Protocol

Post Office Protocol

4R LAN D&

HER LAN ORE, REROTILI7NYMNELRIE
EEOFEATLIRARBMFESEORBETRT,
IEEE [ The Institute of Electrical and
Electronics Engineers MB&, KENDEREFL
FDER

IR LAN DS EARDRE

IR LAN ORESE AKX DIRE

B LAN BRI T DORESLEREEZRHIZT D
A

B LAN BRI T ORESLEREERHIZT S
NyI77A—DHR

FR LAN ORI, HFILBIEEE (bps)

A—H R TALLNE YA RIRTBDSB,
SEBATY—LELTOELED

A A=Y LTI YNT =255 L) &tk
T 5N TakalL, \rybDEEIFRIELLE
W TCP EBITHIASINEIENZ NI END
TPC/IP ELVSRBMNTHND

T—ADIEFEHEFLTEHKLI-BIEZIP LT
FIRIS=-HOTOraL

IP CITHN B\ Y (T—2T S L) BEDE
EZ21—5705SLhSF AT E=HnTOr
)L

aAVE1—4D IP PRLREH—N\HDIEHE S
(T TEMICf 5T S=HnTaral

FYRT—=HFNLTH—/\HSRELDIRILEZ
(+570akaL

IP 7RLADEDOYIZRAM VB TTIERT BH1=
HDEHE A

WWW DR—CADTIEADT=HNTOka

JU, TLS/SSL TREL-LDIE HTTPS &EL

A= LY —N\FEDAYvE—DEE, A—ILY TR
MBA—= )L —INADAYE— D FEHIZALG
had70ka)l, TLS/SSL TRET BIBEE (X
SMTPS 4> STARTLS ARELLNS

A— LY —I\DBAyE—DIREES TS0
a)L, BEN—aVIAALLNRTEY POP3
LEMNND, £1- TLS/SSL TRETZHIESE
POP3s &£EHh NS



IMAP

TLS, SSL

FQDN

Www

SNS

URL

ISP
VPN

NAS

SMS

To, Cc, Bceg,

DoS, DDoS

IoT

M2M

CPS

P2P

SSID, ESSID

TKIP

IPv6

ARP
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Internet Message Access
Protocol

Transport Layer Security
Secure Sockets Layey
Fully Qualified Domain
Name

World Wide Web

Social Netowrk Service
Uniform Resource Locater

Internet Service Provider
Virtual Private Network

Network Attached Strage
Short Message Service
cc & carbon copy, bee &

blind carbon copy

Denial of Service
Distributed DoS

Internet of Things
Machine to Machine
Cyber Physical System
Peer to Peer
(Extended) Service Set
[Dentifier

Temporal Key Integrity

Protocol
Internet Protocol Version 6

Address Resolution
Protocol

A— LY — i\ Avt—CDREES TS TOR
)L, WEN—JavanANLATEY IMAP4
LEMND, £1- TLS/SSL TRET B58(E
IMAP4s EEHhN B

WWW DBELGELIEBIELTRET S-6HDE
EAK

DNS TOHEBDIEWE TREINI-FASU A

A2 B— Y ETINAIN—) 2 DIZKYIBEIZS
BEINOIR—F RS H4EHMNT
BEOHMABOIZSA=yr—23 %2 XiET S
H—EX

WWW 7£E T Web YA RDFREREE—TED
JL—ILTEE LD

A A—yMERY—E XD EE

A 3—3 vk L THES{LEETE CTRELTHE
EDEBADRYNT—OF R T DT

FYRT—=IICEHEIBRDTARIRSATHE
DAL—
BRESHTCICEFTEERTEZIIENTY
ARAyE—SDEIEY—ER
BFA—IDREEETODAVE

Y—N\GEDBREZ I E T HRE, EHnaY
Ea1—3N5iT5E% DDoS WE LD

E/ DA A=V, SESEFLBE/ A RYET—
DIZHERSNSIE

MM EMBAEERYN T —OTERSN S, 10T
LREIBDOBE
REEREEHRDEELGENEELEZVAT
N
RIFDAVE1—RESLAY—/N\GEEENTT
BEPYRYT S RT LA

B < DEHR LAN ' IL—TEH RN T D=t
(TN TS AT

AR LAN ORES1EICEE T 3R WPA TIRAS
NTLSEEEAR

IP D/N\—32 6,IPv6 TIX IP ZRL A% 16 /8
AR (128 EWh) TRIETES26, EY L THldE
B7RELADHGLTLNS IPv4 DEEELTD
BIIHAEHADOHD

TR —O ETIP BEZTOE, IP PELAD
5%2(TFEID MAC PRLAREYHTET H=HDT
Aak3JL



figk1 BREE

NAT Network Address A B—INBIEBHIZTSAN—LIP PRLRE
Translation S O—/\JLIP PRLRIZEBRT HEMDE
MAC 7RL R Media Access Control LAN DR EICF HA—H—IZX>THEIYIRS
Address N-EBEDES.48EVLE 1 IR EIT 16
2 i TRLEHEZEI- 10 TOEE, TOO-
O0-00-00-00-001&FiESND
VDI Virtual Desktop ITNETNDOFRAEDHKRTITONEEZ Y —/\H
Infrastructure, IREBTRXY  OEREI{EEINT= PC IZ—tibL, FIAE XiHR
by T EL g [ZRTRENF-BEE ELETAENDAZEITIRES
R 5=HDERE
IKEv2 Internet Key Exchange VPN EHEEMTO—DT, KA SIS
Version 2 [ZKYBIETHHFAELRELIEREHERT D
f=bon7Foraj
AES Advanced Encryption HEEEsSARD—
Standard

2

GPS " Global Positioning System ANIBEEZFBALEE RT L

Felica Y=—HEFEL IC h—F, KB H—FOKRED
AEFEIFASh TLES

QR Code 2RFTN—I—FD17&

IR Infra—Red TroM R, ESMRIE Ultra Violet (UV)

CGM Consumer Generated Media EHBEHELEBATA7

FAQ Frequently Asked Question K&<HHE R’

CC Creative Commons TILFATATAVTIOYDRBERT =8I,
EBEDHONLHIL IO YRRIRPOHEFIZDOL
TOMAFHEIVTUYRNITRLTEL LA
D&

ICT Information and BB E R

Communication Technology

CAD Computer—Aided Design OVE1—3F ANV TG EERETTHIE T

=ZD=HDY I o7

KEF-PMAADOERATLF

IR Institutional Research REGENB N BEDMERIZDOWLWTHET S
&

HPC High Perforemance A—N—aAVE1—3EEFI AT HEMEEHE
Computing

LMS Learning Management FEEE XT L, Course Management System
System EFLILI-VRT A

CMS Course Management A—RBEE AT L PIZIETRKD PandA)
System

CMS Content Management Web DR—IFEBY =D AT L
System
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ﬁﬁ 1 mﬁén E}j"\«\
MOOC Massive Open Online AR T D EIX BELARDA LSS ERE
Courses
SPOC Small Private Online MOOC LREIBRDEMEFERNALEIZFESIALS
Courses A ERE

REMARFLERHEDERY—EX |

KUINS Kyoto University Integrated REPRFDEHR, |BELANGE DR YT —IT
Network System g
KULASIS Kyoto University's Liberal ~ BIEEERPOLIN\REAEET 5-HDHBHIFHR
Arts Syllabus Information RATLTY
System
KUMOI Kyoto University Mail clOud FEA—IL AT LDEFRTY
Interface
KULINE Kyoto University Libraries MERZEDBEREVATLTY
Information NEtwork
system
KURENAI Kyoto University Research X7 EE AT AIRBREDYRIK)TY
Information Repository
PandA People and Academe HEKREZOI—REEBURATLATY
Gorilla Global Online Resources EEEEHERDEBFFERHDYATLTY
for International Language
Learning Assistance
CiNii Citation Information by NIl  E X {F¥RE M ZEFr(National Institute of
Informatics) D ZEMIEHRT —FN—RXTT
eduroam FR M CRAR SN - EFRA7E 2T IR ER LAN D1t
#0 . eduroam [CHNEEL TL\B D S EH BT HE
S TOER LAN EHEITFIRETH D
ECS-ID Educational Computer HERKENZFERIFIZIBIELTWNAT AR
System ID
SPS-ID School Personnel System REVKENHBE RITICIBELTWATAD U
ID
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BLABATES

FARATREIN TV EERY —EX %25
RIICHAL TREICRITTWS

EEER. FBEEX
T L(LMS), FARx Y k
7 — 7 7% £ OF A CFHl
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FXEEABTREZOLY T =7 ICEKET
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