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o MHFELR Y IEIZH > TV EDEZTDF DA,
o WHOEFTH DAY —RE[FNEHI RN

fEICHILEL LD, £9, HMTEIZEDRMAENNAT— RVHEHICEONTLED 2 &Ik
HEMNTT R, RADHGINICHESIEOTESDONTABDEHLMNTT,
XFOFEIIESTLEO2? SHO AV a—RIIIEHICEETT LS, RILIDEAE%ZALTA
52 LIEBTY, HERIENAT—RNB6MiZL LT, TP TZ 5725672572100 @YD Ud
BODT, TNEEHAT I LIFMEADTYT, LALE L, BFITIMA THEE (KXF, INF) &
FEEMA T 64T (2L 21 OXFIER 2 LT L? TRTOGEIFRDLSIZRY T (1 X
FHMN 648D, TORTIZDOWT 2XFHM 648, - ARDT, BIT6RIMNTREL ET),

645 = 68,719,476, 736

TN 68TEEY 29 DIET Va2 —XTE—BE VI DIFICIFfTEETA, HBEELL U
LIXLIZZOBMFENRELBY £9, !

ROEHFEIFE S TL & D, HEIZH-STVRHAKE WS DRBUTE N BT P TTNE, Z
NEZTHATOIX EFELDO LD IEHRARDTY, TEHFIZHK > THNRNEDEZHE>TE>T, BAD
DINKEEMNLTNEHHIHTHI? €5928, 1EMTAAT—RBHE LN L I (ZR27A
NAT—=RTH>TE, HERAFANRFICHI R IND &h, FHHEHEZIHTIENLNTITHEHRE
T, ANZFISND (gD Y £97), MOV A PET—HWICHESNTLUENET,

U UIRINDBEHGETEMTERNVEDZHERDRATER, LESTLEY R, 1D2DHEEL
T, NAU—REZEHTLZY T IOV —ILaffiv, TIZx2/l5720D/NAT—REFIERA, HLiE
TDYV T IRV —INIZHEZIED, LWID0RHYET, 72720, TDYV T MY — IR ENZRFD
A LB ENR X XD,

ZUT, RAT—=ROMED HETRTIE ZETHEIARPTVEDIZTEIET, AF@ET Y v
FDISAT — RiE TRXF, IINF, BEBS IR EPIARTEENTHNT 12 XXFE] &S E
HRHZHDT, TNEHZTEOIIERET,

BTIOE, SEHGE FEEAFAEZIIHAEOOD—TRY %2 (2D <->20F, MIZEEZ2IEX
A, 2R FICESETZA VT2 TY (HAFEFEREGOEMWEHRELZOTEALRIETE 1
DON2DFMFITESIHMZONET), KXFIZODWTIKEDHEAZ T TR KB L, FADHEE
K% RXFIZTBREDFFTENHY £7,

BWE K i — Den2Dai+CHOUFU --- (GE— two — 2)
Bkt E#E — 1GANSEN@shutokoU --- (&— one — 1)

FOHD TS OPR O TAHATLZIN,

BB A HOW e THIRTMH THRLWSAY —R2EZ2, @7 WY FONRAT—RE2ZTH
WZEFELZRIW,

LCIT OGRSV E A M BDIZES RO, LWV S IZEDLNEIIPEANETA, HEMIHERYBEZOTY
M, JELWNEHETI SR >TVWET, ~£72, MITV—RZ2E2 0T ATM ORI E T2 21721025 4 HiORREHR 5 DA T
WMYBIETE2DTH>T, Y MEHREDHEITE > LHIDOFRGEE BHEIZE>TWT, —IGLEDZODEENINT
WET,
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1.3 F—KR—-—RAHOEENH

ABRHTHEHAT 22 Ea—RIZIEF—FR—=RKB O8N >TN T, XFEEFF—HR—RKRNS5 AL ET,
WMOHTZEENEFUAZ2? UL ULESH, BIZE<DI VY Ea—Xa—FEF—R—RTXFANZL
TWEHA, T5, AXYFDOIETY, HEF—FH—REN TV I AT L HEATENEHE
DT T4 (EH AIHIIEEN [ LU THET),

TIEAESHE, ZITHF—AR—RANERDZDOTL LI, THUE, TVEa2—RITFTDEHRA
NFELEUTHF—AR—REVIEO LIV HEEEEZR OS> THARNNS T,

XEZITTHIUEEEANEINRVEIZR S TREUAD, TOaT I L %2BRAALRED T4 %
HERAAEY, LB —HBRRERO-OD ATV R (X—2 T ) RITHRALD, L\
DILILBRDEEEEETY, TNIREDHGPRTEDMAELR L, THEFIENZW ] BT
EEANPMEZ ER A,

EWVI DT, ARHTIEF—FR—RANZRHRE LTI FIEREHEFE2P->THIET, TOL
SRYIZRDIE, T5ARDIEEMB>T) TF—FR—RE2HLRNT] ANTEHE B vFIA1EVT, &Y
FAYY R) I AA—LTHEIETYT, ANKIZWHbWEF—R—-R2RTWd &, HEtOBH)
MREFEIPEUET U, ANEEL TRLZ-GFEHASH D205 LW YA 7 IVOKED
7-OITELS TE R A,

AEEHTIXSEZ Y F AV Y ROFEEHE GiEEZ RS 720 T (M2, DgER LY F2A 7
OFEETDEOIRI LI EFEAD., ARHOKDOY FTIEEATHE L THIZDIFD Z e &2iE<
B Ed (v F AV RIGEHEIEHREOME THIZ DI ET L. TOMREKREY o LEY
DAL FRHICF— R — RAYT T2 & 51245 72 HHEHZ BETT),

AEDEE1A]

AHOMEIE THE 3] 2FE ML, #HRE2LVA-—Fe U THEUTHSZETY, LMS O lassignment
1] ODATIICATIUTLS ZI W (EET AL 07 1 VIRETINIZ R 5 ZRFICNEHR T B
DT, AEIRREMOY 7 N THEHRLUTEBEZRIZIE -T2 L 28DET), UTFTONAENZODIE
WZEENDEDIZLTLEI Y,

o BUHHICHA 2V ¥a—RVF IV VER—NE 1), PERS K& RBEHMZEL,

o MHEOEHEEEL (LARBETHI 1% LR— M E2HOADBD P IEEICENT D),

o LIR—MARKRDODHNE (o722 & TDfER) 2EL,

o BR(REER O LMERANVIZIID NI eXHELI L) 2EL,

o UFDT v /rr— MNIXd 5%,

Ql. ZHEIOANBEIZDOVT ENLS SWVEEEIT U 720,
Q2. BIHDEMPHED SFIZDONTE D BNE T (A L/ HOEE),
Q3. V7V Iy ay (SEOFETHN>-I L) - B - BEEE ST,



1.4. &k Ay FEAE VT AM 7

1.4 {I8%: ¥ v FHYAEV T A
1.4.1 FLoIC

ZOMEETIE, Y FRAEV T 22300 FEHHLTHWES, ZvFRIEV T LiE, TV
Ea—&2DF—FR—R%& [F—%2RALWT] HDOHETT, AoZvnidy, Rk dnrizd!
EHWETH? WA, TARILREDY FHA, #TE, HOETHER., SHLALLAEXYAT
FREYAR—TEET,

AWFRAEVTE, WHBIEAENTIZ, AL—RIZ, S F—AR—R2{OX) HTI»5, K
DIZHOIZEHEIDTY, ZTUT, FATWDIENELNIIVEa—RIHTBLIADETNS, EX
Il REZLDD, RANERY FFO—D2TT, ¥, YAX—LTLEIW,

1.4.2 F—R—K&VYTEhH

ZITlE BIADMHS>THENYIVDF—KR—RD>H, —fHOF—AEIF %2 ET, EIRHIZ
X, FORTHLSHMPNTVWEF—TT, NV IAVIZES>THF—FR—RIFADALTOENFETH, A<
BNEZAFMEDENDT, E>THWTERNETA, EFEOF—IZIFALENENPN T ETH,
Z DB TIINLZEZ T DD T, BTIINLENRENTHY) £7,

! Shift Z | X |C T |7 shift

ST T TI=[T=

BRI TARIR) BREH SFERZTOFEFADY 7 b 2HEWVET, HBIFHAEZI T DI LIZ
BAHEZTULIEDIITINE, ZZTIHHELRDOTEENZDEFADIRETYHTL AT,

1.4.3 HK"—LRI>3v
AYFRAE Y TTRYZDIF, F—FhR—RE2RITIHEITL2LTY, £IT
HEIEINT TMFEOLEICNYVAFEDIIETCFEENRZIALAWIRET] 7o TLEIL,

EZIZEDF—NH 0N, FEHLEIFRRANT, RERTIEIY, ZDED, EDOR—=Y
IZEF—R— ROEILEZHETCNET,

BIXADESHRIE, BEERSEFLAFOARTODIRTTY, BliElE. AR—AXFEEZTD2D
DF—THDAR—AN=ZEIFHHNET, TUTEIANETITHEZZDIE, [R—LKRYP3>v] T
V. EF0 4k0f%[a) [s] [d] [£] AFO4Ak0fmE]] [x] 1] [e@oT<zEw, 8
FBIFBES AR—2ZAN—IZH T FT, HEZDORoT, MHENPODTLZIWV, AXUEDOLE ZADF—70,
HolfORdozl), EBATWT, TNESMNDITTTT,

F—R—RPOFEZIFFEL T ZIWV, RIZ, F—R—RE2RZQNT, F—ALKIYaVIZELT
EIV, ARBAKTEIEHEEDILDIT, UV ELUPHO>TATLZIN,
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! Shift Z | X |C T |7 shift

ST T TI=[T=

1.44 $ToTHELD!

Tld, F—LRIVaVIIFEEN-ZTFE, F—2oTAZIL LD, NVAFELIETHY) 7
B, PO TWVWDDT, IROEEVHBEL XD,

asdf jkl; asdf jkl; asdf jkl; asdf jki1;

asdf jkl; asdf jkl; asdf jkl; asdf jkl;

MaEdHITZL A, FEIRIEFDOFIETAR=AN=2$5>TLEIN, WYBEIETELH,
HELOZYVA—F—%2 o THFENATLLEIN, TUA—F—2F 2121k, AFO/NMEE Z V-
EEIMERIEENTTY, bR Do5, /J\?§%$~An”€°/“°/ay(m@t:5) KRT D%
BNZE, ZnEMEEDRL, MELUTLZIW, EDRTIETEIREZADZDT, ZOTFFA
~ OPENOMEREIZTNT, T10E] #YRUTHDZ L 2T THET,

1.4.5 KR—LRIS3avDIEIHNWL

TR, A—ARY Y aVIGEEN-ZFEFTHTCA2O—YFEZOLWVWEHELTAET, D—TF
BODT, nADITENLH>TATLKEIN, I35 LTS F—BEDEE>7201 001674 <
Koo, #22 RTHERLTLSZI N,

sasasa dadada dasadasa asasa asada fasafasa fadafasa dasafasa
akasaka kasakasa jakajaka akada kakada fakaja jakasa dakasa kajada
ASHEIZBENDT, Wo<< Y&, [EMHONILT, BEITIH TR EIIIR8FTP->T

KEIW, MERLLEE, IBABIRSTELINTY, TO»DY, TOSEDILONL,
INBLEF>TLEIN, TVA—=F—TDINAR HFIRLEIATANTNEVETA,

1.4.6 g & hDEM
TS, F—LRYYav o AS UBENIICEIN UL 2512h5, [gle(n[aMBL£L &5,

fgf jhj fgf hjh fggf jhhj fggh jhhj fghj fghj jhgf jhgf

asdfg hjkl; asdfg hjkl; asdfg jhkl;

TRz, t%)dm’:m—v?é: (A—=YZTHEDLRNF—EHZDT) HWHELMEL X9,
Do Y THNDT, #YIKEL, MELTATIEZIN,

gasagasa gadagada gaka hakka hakasa haga saga asaja kaga hada
fall flash dags flag gala half lask shall salad slash gas glass




1.4. &k Ay FEAE VT AM 9

. 3\
A py ) " # $ % & ’ ( ) ~ —

A1 0 | BS
Tab
\ A Enter
rCa S

Logk g h J
L
—

T Shift T Shift

Ctrl Ctrl
_ ),

1.4.7 EFDOLTE

iRV AR =L/ AT, X TOEIZ ZXIZUEY, ZORHIRKT, RIZhdEDITEE
MR ] %%ﬂbfi@%?éhfﬂof<f:iw\o INEFLRVEHEZLNERA,

EENLRDEL &S, HOZTRBE, [afl4O/MER. TO ED[q TOTO[z[EHTD. &
W SIIZRY FET, BINLTLIXF 2726, BIHF—LRIYaVITRGT I L YN 15
BLBR-56, CHERLU TR, YUERULIT->T, BRAEL LD,

aga aza sws sxs ded dcd frf fvf ftf fgf fbf
aga aza sws sxs ded dcd frf fvf ftf fgf fbf

RO =Y FOHINWE, (A—YFTHEDRNF—EHDHDT) EHGETT, ZVORNANSET
TEIRING, MYERUTHEL T EZIW,

wakasa zakka wakka zawazawa wazawaza dekedeke dekadeka chacha kesa
sake eda eja eka eeka rakka rekka taka geta baka barabara garagara
gabagaba taraba saraba bakara bakera kabara taraba karate hatarake

far wave serv zee fez dave call beg dart cart vent gere bad ward

bed save zebra get cat fast west better east far test taste best

1.4.8 AFOLTE

WhknE HFOEE FOBER ST, IATBLECTT[L X[ & 1) & ) 270 f
WEF, BB UEE LTI ES Y,

juj jyj jhj jnj jmj kik k,k lol 1.1 ;p; ;/;

juj jyj jhj jnj jmj kik k,k lol 1.1 ;p; ;/;

HFEOEEHIZIE Tul Tol Ml ORERHDZDT, L OHRENGFTHCExY, EFHEETEH
HET, HHLTAHAZL XD,

nippon koujou himiko nomi yuki konomi uni yoko jiku moji mikon

honkon yuuki mikonn miyuki koiji hako umi yuuhi yuuki yumomi kippu
yudann jikann nigiyaka namiki jama yonaka kodama kandan hondana
yukiyama nakayama mamorigami oodama sonoki panda sippo happyou

yukiha, samui. kumoha, ukanda. yamaha, ookii. umiha, aoi.
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B3I " # $ % & ’ ( ) = — | |
M1 2 6

Tab
L ll
%as

LO(FZ)k g h J
L
—

1 Shift m T Shift

Ctrl Ctrl
_ y,

1.4.9 #HEEE

PTCOF—2flio/D—YFLEXDIEINPOMETYT, PLEOICHELAEZDT, HELTITHREY
BUBME LTS ZIW

watasiga asa okiruto, sotodeha amega futteita. youjiga attanode,
kasawo sasite dekaketa. machiniha ookuno hitotachiga kaimonowo

siteita. watasiha honnyani haitte zassiwo busshokusita.

tokaide kurasite iruto, tamani sizenno nakani dekaketaku naru.

sikasi, inakani sumitaikato iuto souiu kimichiniha naranainoda.

there was a port in front of my house. when very large ships arrive,
the port was extremely crowded with a long queue of passengers.

in everyday life, it was very quiet and was my best playing place.

in such event as college entrance examination, we work hard

just to attain our goals. however it is questionable whether

we can live without any relaxations.

BET SLYAVPEESZEARTHEI LG, Ry FRAEY THER—Y] T1odHVT
PRI L THR XV (FCNYAFEDSES 2 ), WK TIC (L5 BAMES T (100
S ) B e, SIS B,
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#t2 45—y NDRIE

S Bl D HERZIRD@ Y T,

e Unix VAT AANDOTA VAT Y REFNTEELH1L4D — AREHTHMORIEHTE
Unix FTHEITUZY Unix 28352 213% 0D T Unix 2N 22 0ERH Y £,

o (VA=Y NMIMETHITELMRZHMTE — 2y NT—2I3HS 21T TR WFEDHFR
REBOLHEEERZDT, FHPREZHM > TEBELHY £T,

2.1 Unix>Y2XTLDFH
2.1.1 Unix ¥ X T LANDES:

g, IV Ea—&E MEREZLHETIRE] WD a2 EFELLE LA, £2EZDOMETHOTH
THRZETH, IV —ROEEXTARTTIOT I LE2FEGTTE2N - THFONET,

WS ZelE, HAREMNFIROAVE 2 —ZOBERZ AN/, YU ATHBZEHEELEZY D50
., TRT (20 E5 88 HEEZ2 LT NDTOT T L] BENTITFON TS DIFTY, ZOHS%
OS (#RVL—TFT 14 ¥ T AT s — Operating System) EIFFOET, IV Ea—XDOHEFEHEPFEH
BHREIZ OSIZ&k > TE D> TEET, I THHTS Unix £2D 1 FEJITY,

ERRAEEHIZT S OSIEPC(/SY 2 V) D OS TdH S Mac OS X Windows 72 & N F 943,
Unix &3y U — V7 BfROBEREN B EIZHMINTNT, 1 VE—3Y NETIFIFLRY—E A
EEBHTOEEZOICZMFHINTVET, F/a BRPMEETIHREL D2 ESDIZE Unix
NELEDLNTHVET, TOVIDIFT, ZORHEHDOFEFZITS FB L U T Unix 2 EIZHD, D0
TIZ Unix ICHAUTHE £,

FEIIE, HEEODO PC ETHWTWS Unix VAT AL, EHEEYL V2 —ANTHNTW S ILAH
D (KEZ)Unix VAT LAD2D&FNET (HE A FE), Z<OEBFIIELLTETAET, i
HDY AT AF NI THOHERTE, HEETS A TEET, !

2.1.2 CUI & GUI

Unix Tl&, % < OFEZEIXERRK (Terminal) EFEENS 7075 AOEZHE, £2Ta< Y N (com-
mand, W) ZHHRAATHEITLEY, JITTIEILHI LI a2 —RIIXRL6EAZNWI LR, X
FOWTTHHIAYY ROPTAVE2—-RIZHEZHIL2ZIITY, TLUT, IXY ROHAEFU
BIBNTHTREY, ZOL5 23 Ea—&RD/% CUI(Character User Interface F 7z i
Command User Interface) & IEUNE T (¥ 2.1),

ZAUTH U, EBEENPC THOTWS &SR, BHEIZT A by TXRAZa—RENFRIN,
TNEIVAZETHELU TEET S &5 74E DI GUI(Graphical User Interface) & FFONE T,

GUIDABR NI RTESBDIZ, BECUIBHZDTU & Dh, T, IROBEHIZEY £,

o XV MU= RHTRIEHID SIRET 2 AR, TR & 172 S B0 TE(E I B >
PO, WHEDY T RYTT (78 21E0S) DEVAH Y, GULHHZENT E2H 5,

VRS AT AMIEAD S EEET 2 200121% TSSH 71 h I)VZHIS U AER T 7+ >V 7 b B8 TE, Mac OS
TIIEHED ssh A Y RWMEZ 9, Windows Tld, 722 ZIEPuTTY WS 7)) =Y 7 h2EBALTHZ T,
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av v R sol
AT
%date
106'35 \ E]Hq) N
:35... |~ IYVER
. KD
Terminal HiHy

(PuTTY,
ssh, ...)

X 2.1: CUI O

o IV a—A%EETLZILEOERNT ZNZINOEWEZ LRIV LAV Ea—XIZHERT
52ZETHY., TFIT Y RTHERT 200N —FERER DD G HEF AV, 2

o IV YV RIFEZDFEMIPIEHMNLIZARLIIZ, WHEEZTUEZIXGUITHEFETD LD EEET
Hd, D2F) CUIOSLM [Fa@E] THd,

IV Y RERZDONKRETS ZLEONLIMEHNELAN, ThNSEHET—I ZL 0N D
MDA Y RBHTRDZITTINS, HEEZIHLALP > TOVNERED YD FEA (BN INE
TICHEHGEZ A TRAZBEHANZ6, GEFTH 100 2D 1 Kii/Z L b Ed),

JEE 1 Unix VAT ADRZHIAIW, 58 [...8] OXIBXFHNERIND EBNET,
INE 7oy 7] L3V, AVEa—E0n560 [XHIAY Y REANLTLEI N 20
HIAY Y —=VIZBOTVET, TORETIROZI L 2> TARI,

a. [date[RET] ®] 231792, ZOF—DlHOHRIE [1178&Y (B&AT)) 7225, CUIT
W Tav Y R2FTEL) CWVWDEKIZAD, date FHMNERZ2Z2HE T3V KA
DT, EEIZHMN ERAPZRI N, TOBRBETOY T IPRRINS (LI [RET]
DFLHEIFAEBEL £9),

b. Texit] 2517, ZAUICUIDHEFZKRTTLHIAYY RADT, WRVPHLZD, 2v b
7 — 7R THDS GEITER SIS (MR L 72 5 FERLE).

c. [sleep 5] #2547, ZHE 5 PRHEfG->TKRTTL] IVv Y REDT, AUFEIN,
IRV RPRTT2L (BHIERVOT)ROTO Yy 7T IBENnd, ZOLD1Z, IvVR
O T ] (BAXT) CRY->T BENEEE] (A7 a v/ F AR LIRER) 245ET D
Gamnd b,

d. Tsleep 100] Z%E179 D, TULT (100 M5 < BZWDT), I~Cl (Control ¥—%
HUBRSE COF—) 2fD&, AV RPHFIEIMRO TV T M B8ing, fiE->T
E< 7233V RERBLTUESZBRIZZDLSIT T-c) 25,

2B, Tman IV R THELAZIYY ROY=Za 7 VBROMNET (date. sleep TiAL T
KEIWV), manld 1 HAE &Y BEWEHREZ RSO0 K less ZIFUOHI U £ 9, less TIRIRD
3DODF—=AMEA X9 [SP](EH) >ROEHZ RS, bl = 1HEERED., lq] 27T,

2.2 v M7=V OEBHR

221 A b0 HEROBRZITED 5017 [exam |

SHOMETIE, HADTATAZIITELNDRXY NI =7 (1 VX =3y b)) IERAERVHRE
TY, UL UERE, BICERIESTNSZT T, AllAZEAZD, #RZY L2l ikt
BEd, UhUZOMEEFE - (LHAXTEAS LN T—YTINE, TOLIARILELT

WEEY, FTFHOIL, MORMEZEATHASILIZLEL & D,

QUL ClEAZ 2 —5IZE TN TOARWVEERRIZMEZ 2, 2D 728, Windows X Mac OS TH . SHEIZ{fib 2 FERE
XAV Y RTRETLIHEDLH D,
SRETURN WU ENTER ¢ #EhNF—25EKT 3
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£V R—3y NTHIEROE (75 VL) £THOTL 2010, DL 5V ORHEITHED?

DPUFRZEOT, REENSSVORREZLEE S, HBRIOFEREZAELTILEIN,

22 79IV NETIroTlhE>TL % HEMIL?

TIREBIZH>TAEL &S5, THITIFRD LS IZTTLNDTT (K 2.2),

e Google YT E> NI T ZINBHIZH Y Z 5 Bk D Web R—Y % RE L THT, Z
TR T7IYMTB 2 /ROTE U

o TOY—=NE (TIUFDT RV ARIZH 2 4HT) OFRIIZH D40 [brasil.gov.br] =i
UTCping IVv Y R&3TL, 237y MEERE] 235 (BARNDOERRIZHD/N1 b (byte)
EWVDDIET—REDHEAMT, 13 MESEY NTY, N7 v MIDWTIEER),

...$ ping brasil.gov.br

PING brasil.gov.br (170.246.252.243): 56 data bytes

64 bytes from 170.246.252.243: icmp_seq=0 tt1=237 time=308.461 ms

64 bytes from 170.246.252.243: icmp_seq=1 tt1=237 time=309.451 ms

64 bytes from 170.246.252.243: icmp_seq=2 ttl=237 time=308.437 ms

~C

--- brasil.gov.br ping statistics ---

4 packets transmitted, 3 packets received, 25.0% packet loss

round-trip min/avg/max/stddev = 308.437/308.783/309.451/0.472 ms
.8

o EMEREAY 300msec FEE 2 6, FriElE 150msec FRE L 025,

HE 2 ZHOUARD S EHEIMNEA ping IFTERVDT, FHNY AT ANDRERH%ZFF>TATS
ZEW,

e joho.g-edu.uec.ac.jp — [H#HIB2 Moodle
e www.uec.ac.jp — B AN A Web H—
e www.office.uec.ac.jp — BB AFER Web ¥ —N

7z, Tping 7A M| THRET D LEBDINED ping U —E AT A bARDOND &9, TDR—
VTN OHFLE (LRI BET D L. TDOY A T ping 2 FET LU THEZRR
ULTNET, iU TATLZI, £/, AYIKT ping X traceroute(£id) 2 FEf7TE 57
TV LETEXT

FRVZABCT1 OOV Un6HHIH ping §2 L HBLIENINSDT, HLHY AT A

TIEXRHRWZ & AEAD PCXRAYE, EZIFMBOT AN —LE AT L,

a. LI [y MITE) E D Mg 280, 2 2I2h D ER () £ TO/NN Ty MEE
R Z ML T NEX ) 2R LU TARIV, TENE, T2FTHLDIZEZ2EST
WEDONFARRUTAT, TOHEFE TOREEFHHNU THEAD ERBELWVTU XD,
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b. HFROEEHIE TD/ Sy NOAEREZHN, SLTOMEAZ EFLOBIV, TEN
ETNS 2 BB CTHADR Y ]\‘7——70)’)73733“)750)$WJ’C“9%%>é:fct:b‘okb\’C“L/J:50 4

c. KK LHEIZHD L EDOND MDY — NNANOFEERE SR (23N DD % FX T
FEIFTARIV, TENUEX EDEDBT A FDOVTTDEI BRI ENRINTNDND
fHAZ M TIHLRBELNTL & D,

222 Ry MI7—UEZTDEMN

aAvEa—&xRy NT—7 (computer network) &IFATL & 50?7 & LTIX #HBOIV 21—
BYATAPHEWVIGEETED LD ILHERINZE 0N Y T =2 T, Tid. xv MU= 24
g B HIFTU & 50?7 IROEDVEITENET,

a. BROKE — H2IVE2—RANDT—ZZ2HDL ZANLHHATE (T—XDIAE), 5
IV a—RDREANRRE LS % &2 CIUEYT 2 JLEEHDLE). 4,

b. 5N — 150V a—AEFNNIEE> 5B 2ANEIRETLEIN, HHoa a1 —
REXY NT—ITHRELEZEDRL, 1BNENTERY CUHZEDD LDITTES,
c. BFME — KERIVE2A—R1BTEARLEDZ LY, BEMOYY VEZRBERERZ T 2

N7 — 2 ThEG T B 5 h AL,
d. B E — 1803V Ea—XTHAPLRELEZSL, £ RIWVWI Y VITEIHBZ 205
WhH) KREEW, BEEDXY NI =7 THhHhNIEY YV 2ENT S L THRROZEYES,

e. MEWAR — JHMIICHN/ZY AT LAES Lefind o 224D, LW A TG
AN

EOHMNEELTEMNIE>T, 2v NY—JORBIZERLRY) £F, & 2IE, FEECRFHED
7ZDIZRY NI =D 2 KT 2085, TOKIVEa—REOHMIZE, Th5HDOM % EEAR 3y
Y= THESNZ &2 ) &9 (LAN — Local Area Network, Rty h7—2), —F., @z
LIALDT—ARERBENENES, TDOXY M= IFEVEHEZ#ESEOTL £5 (WAN
— Wide Area Network, JRlE Ay U —2),

2.2.3 [EERHE /Ty N

B PHHD 1Y MU =7 DRKRHIFEEEFETY, Eaildbebe, 2 O00KHFOM %z ERE L
EIRHLTHEENT I L WS L IANLIHBED E L2, TUT, MADORNSEGFENGTD LI
Bolt, BIERTREFINEMREBE, BRNIZE D EHF L ORISR DRND LEFFETE D,
EWVWDRIEFEUTUZ, TOREMOESRIZLY . FEE2LATNTHLEHFTHFIZORNLED
ZAIEH Y £, TBRANKREHERL, TORBEL, BDOoZoUMTEH] LW REd->e%
DoTVEFA, THEEHERHE (line switching) LIFEF, °

MRS HED S R, BRI HR & HECR S 2 FRIVLHET, MPHRTIRAVEBEL TIR/NI LT
T, FlRlE, —EORMR S AIEN 2D FEAICHAI N, HIZ100%HX 28 \WD5 2 TY, ©

—H., AVE =2V M DOAREINEIZESTVET, T—XIEERY A AW E 727y b
(packet) & \WND AT, 2w M7 —ZIZERED B E9, &5y MIsEENFTHY, H
ML EAZHEED A IS S 2 & TREHMMETEEL 9, Ihe/N7ry M (packet
switching) EIFOVE T, /Sy bl [5E] UMNEA] ZEERAEINTU LS (K2.3), £D ping
AX Y RIEZONT Y bOFEERHZ > THW /2D TU 7,

INT Y DR R §5RUEEDEIR L TY, /Ny hRETIERERO TRV, BEgO®$pT
EEBO@EED/NTY B THED ] §20TEEBVPARTFENTE XY, 2L, @EELEZ <R

M ST D traceroute 2> TCZTDIEL X 2R TLH I N T £,
SHET AL E MR B E S H CIXERII NN Y MBI R Y E U,
SEELTWVD ADTLERL TV DM EMRIIREMR I N~ EE B DT, EELHLLEE X ET,
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-Ato F
NN &l/ D
C
~ £z
B BtoE E

2.3: Ny MR R

FTEZL. BSBELTOAMTEEY S UTEBELIC 20 £ (BREIHEAEL Zor, /37y
RSP NET), F72 157y NCALRVKEI AT — R 2SI, BIKO /7y Mo
THY, WFLETHATTEIBERHY 4, TUT, /A7y NIHTICRLNEDT, —H7E T E
Bokl), BRETHEHVEBLAMESZY UET (FACES LT 52, T <L ET),

2.2.4 YRTFTLEIEEBE

AVEL—EVATLAELDTEN, Z<DY AT AL [FEEHEIE] (layered architecture) Z£iH &
T, TOEANLE ZS1E. TR2EEERICHERL ] TROROFEMIZ LOBISHELBZNEDIZT 5]
LTI,

e ZIE HBRINEFOMFR L) B EHNOREE T H/0I12, TOEFHEMEITELED
EUET, MENELXDLIOIIE TEME] T70xa A=) [FAX] REEBOFENRHY £7
M TNEHBRIFERTDRER DY) FXR A, MEFZEDFEEMD P THEENEEDF I,
BEEMES & LT, BERAMIANALS, HHERIERICHBHEZES D, N Ihtnokzl
BT MBEND Y FHEA (K24), HITEFIED R 7ZOMEONFITIFEMU 2L, BHER G
MENIE S 728 DDONEIZIZBEF U ZWDIFTT,

PEE Y M mmepuey — T
et -

......*...............1.......

- % ] E DA ] %
2.4: MGG

BEEMGEEHND L TZENTNDEOHE S E<HBT2] Zes TBETIEEDPD &) %2T
%] ZEEFICREL TEZNXFODOT, MEDEMIWNILK RV XY, 2y NT—I Y AT A
ERE TS AR INTOEDITTY (25 LBV EFENLENS S5VRAADTND),

225 FORNINETDERA

RIZ78 M 3L (protocol) IZDWTHHUEL &5, TR bbb eid HEERN] RXefIhd 2
LEHYETH, TAIUEEOHFES LT EKRN LV TEEZOOMEITL] TT, LOHITI
BB DO UL (H5-] & THE] o783V TE L, sukE2EE L TEHEZITETOD
kThEho E] SAES L7102V TT,

3w NI =2 3IEE IS BOBEEDEZ ) TI D, TNODOWREZ LTI 8070 halz
BEELES, TAHOTO N aIE, ETHMELAZLD ICHEEEEICZ>TVWES, 120E% 1
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DOT7ORINKEDOTHBHEELEH) FTL. BIZLoTRIFIEAARIIGU TEHEDO 71 b
INPMENF T ENDEDEHY £,

FlZ DNy MIRONZ D BEWBLURH 2D 5] EWHEEE2LELAE, UMUERIZE. &~
ERFERT 7 ANk, HHOBRFDBRIT ) TV —ARANED o) 5 EHY &
BAR? ZNE, 7R RNINVOBREIZE S TI I —DRWVEENERINTVENE T,

ESVAELZABRIENHRERIZZDZDTL &D THIFIZIX, ROLSIZTHDTY (K 2.5),

Lo EDMNEEY B33y MC—dEF 5% DT 5,

2. ZITMIIMHFN SNy MR ORIy M E%ED,

3. R NG —ER R > TEMRIRAN > 6BET B,

4. Z NG —HF S ONEIZ /Sy b % ERICZITES,

Ny N D I8y NOD
D\ BA S / D
2
5
A IE A5
7] [3][4] [4]
-— - - IE,
10K 20K 40K — \>< —

X 2.5: T F —HlHOD D B 5%

ZDO&DIZF2dL, FTORETTI— (V7Y hOEKE) BH->TEH, LOBEIZIZTI —DRWn
P2 TEET, 2720, FTOMBETOLI —ICT 5720101k THE] THEREL] 5L
MRBETHY), TIT—NELBNERZIFEEET (EORENSRT) ES] B2 LD ICRRET,

EE 3 3~4 AND 17NV —TT, 562 AWEEHEZEMIZZ>TERELEIIEY, HF10 XF
FEDA YL — VR %D — LB LET, Bol NIZFy NT—2FE LTSy N (AEH)
EREND DZENE -3 ZOWEE T, B4 2EIC 1LEL 507), a~clldd [l
TRWZ ] 2EIUET, 137y M T4 X7 FTULETT. KOTFE LM OEE
(BB 135K IE T, a~e THZNIIOVT, ELL %S00 (EEN & ZEMORBTO) ¥
HETERLAEIND, 7

a. ED Ny NMIBT 10 PN EIE T 245, ix [X ] HZTO/N 7y MZANWED S
TWbZe2hd,

b. Eo/Nrw NMIFETDIZEE LAV L EHD, FETIHEIT10UNIZEET S,

c. EolNTw MIFIETLHIEELANIEEHY, HETILALELETDIZENDHD
(BINDES 18y MBI NAZY T2 H D),

23 AV —xvy bOFOral

2.3.1 TCP/IPO70ObILE

ZIMHIE, AVE—2Y FTHODNTWS 70 N IEETHD TCP/IP 2L L THTWE F
T, TCP/IP IZIZINFETELMHONTEZ IPv4 &, EEE KL TETND IPv6 LAH Y T3
DFTIEIPvAIZDWTHAL E9, ZITHRADZHPETIX, 7 RV AKRGHP o o> 7ors 5
LOAFAESRETU T, W& ICFENZENID YD FH A,

ey b TEUKRELA] ZERTHRA/ST Y b (ACK) 2B%T 252 L IR EDBELBEIAD £F, ACK A8
X2 Fe0e - BT DRt s b D Z L ITIER,
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X

rwho telnet nntp  rexec Application
tftp ftp rlogin  nis Presentation
wall smtp rcp NFS Session
| UDP | | TCP | Transport
| Internet Protocol (IP) | Network
| Ethernet Driver | | PPP | Data Link
loop-
back
| Ethernet | |SeriaI/ADSL| Physical

X 2.6: TCP/IP O 71 b J)VK§RL

TCP/IP DWEfEREE & Z ZICHEENDZEER IO NIV EX 2.6 ITRLET, FlD TRy k77—
V] £ U TEMNT WS IP(Internet Protocol) I N TIZHEL TWT, TO EX T TIRHEI &
BT N anhY £,

THITIE, ED &S BB (R LAN &0 7 7 A N—=20) THENTELD T~ 3R
9, IP &Y Eflo7o b2 ThZ Y RR—KEJ] D& Z AT UDP(User Datagram Protocol)
& TCP(Transmission Control Protocol) (23241 E 9, UDP IZHMD /Ny M &2%E%45E DT,
DEDT =R ZHEIIPD L) UAWGEIZAWTWET, — /5 TCPIXRTOHiCTHM L~ & 5 &%
AHTIZI—DCEFZEILTHEY, Tk BT, BFA—IED, WWW &h, ¥—
CAIZ&>TTa haRE>THET,

2.3.2 IP7RKL R

FAZNV Y ROFBAT, &Ny M 15E5k] BWENTHD LBRELU~, TCP/IP TIXI Dsike
LTHRETDIEDZIP 7 RLREFTEY, N7y h2EITHEIMEZDOYI Y (KRR K) TINS,
IP 7 RLVAIFHANZEIZHIOMENED B THNTVET,

TCP/IP W5 DI E 272 1980 FE T AT, F v b T =27 ORIEIZ I /NI < d@fEIRELS, 2V
Va—&REIENTUR, N7y MARTIEITARTO/Nry MIsEEE AND 720, TORMNa VI8
FNCHEIENKRYITUAE, TITIPvATIE, 7RLVRAELT 328y hDfE] 252 &ICU %
U7z, BAMWBEEHIZTS [210.154.96.162) D LS RFEI X 328y hE2 8w DK >
T, &1 hDfE%E 0~255 DHEFADOHIEE UTKRGLLAZEDTY (K 2.7 k),

11010010100110100110000010100010
( 210. 154. 96. , 162, )IPaddress

network part host part

1112121112122211112111111100000000 netmask

| 255. 255. 255. | O,

M 27 IP7RLVAERXY NYAY

B2V FDIP Y RV AERY T =288 (network part) &R R MR (host part) (D TWV &
T, ZHUTESIWD TS L, 1 DD LAN Tl £ 2ICH#EINTOD2EDO R A NP
WENZTAESBFANMNEEE D) ST, 2 MY —ZIEIRTHBEIZLE T, ZTk>T, HMB»
SIFAY NT—=IEHZTRTNT Y MEZENIXFL LD IRDDTT,

Y NI =¥ ERANBOEFRIE A Y T =T ZLIZESDT, BEDDERETDHENHY
9, TORERX. Fv NT—TEPEE (11, BAAMBBEE T0) Oy MI&E>232EY D
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EZMES DPEFETT, INERY YRV (netmask) KW UH TRy YR 7 (subnet mask) & 5
WEF, 2V MYAZBEHE. SEY FTOIZRYI > TENA & 0~255 D 10 #EHE UTHRIL F
T (2.7 F).

IP 7 RL AWK WG (122 —=2y b)) TEEPZOVES IZEHINTHNT, HIREDIP T
RUVAZFDORAMIMERFTLZLZ I DODUNFEELBANED IR >TVWEY (ERIZEAY hT—72
FBEEZEELURO LD ICHEMMICE) YT, FANESIETOMBO XY N7 — 7 HHEHNEY) Y
TET), ZNIZE-T, HFRFOEINSTE THOIVEa—&] LW FEZTNIETOI Y
Ea—&IZ@no T/ MDBEEINTHD LS ICR2DITT, °

233 A V85 —xv hDOHEE

IP7 RUVABRGDOZEZAT, RIFA VA —2Y bO2KGEERTAEL LS, HRIZFEZOMES

RYVUMBAVA—=FY NET, EIDBDBOTVDIDONEZIZIEDNHY £ h?

M 2. 8 IZHHE LR H Y £9, £ELED[IZHD [Cl EEWLNFEDOH-D W, HoDA Y a—
RPEZLEOTLEZII N, ZHOFARNEZRES>TWD L ZATIE TNHDI Y VIEAA v F (switch)
BNUNT (hub) EWHEEIZE > THEHER INTWT, 1 D0 LAN 25 L TWEd, HAD
KDL, IV VUPDHEUNLRNGETE, SHTIIER LAN 25 DTXIEY) LANIZZR>T
WBZEMEZNTL & D,

X 2.8: 1 VX —3w hOREE

LANDES R 1203y hU—=2 D3y NT—27 (RHEODEIFR) ERDRHND & 2 AT,
INTRAA W F TR L, IREITRAR D REEHIMH % 47 5 b E S B E T,

TCP/IP TIEZ D& > BEED Z L %IL—4F (router) LIFUE T, FHEPKER L D LAN M EEE
Hift 9 2 M F S 13 ISP (Internet Service Provider) 2L [7ONA X LIEEND HEEZD XY b
7 —2TY, ISP IFEMENORGER > TA VR —3 v hADOES 2 IRET200ERTHY, T

$255.255.255.0 TIE3 Y b7 —27i24 €y b (232 €Y MRDTHEY D) A MES ALY b &9, 2w
N7 =282 29 ¥y N THNIE, 2 MY AVIE255.255.255.248 12740 £§ (2 ERFITEL TATL ZI W),

SZDIEH. HB LAN OHEF T/ Y hEX ) L) THRICIEAEIC O > TV 754 RX=h7 RV 2]
HINTOET, TIMR=R"T RVAREAZNNTY MEZD LAN 2OAMIHE I R0 LS I L aihida ) A,
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D 72 DI KIS WAN % FAED A 12 & > T (F 72 13D i % GFRMIZME Y 2728 L T) 5
LTWET,

UL ZNZT TR, BARTONA XA LZHLUTHT, MEWRTONSZ B LEHLTND
LI, HEIOEETIRWILIZRY £9, TI T, 7anS ZxThTho WAN % HHE 2B
LTHY, TIE2EBELTTY MEMHEICHEIEET, 10

A X BWEBEER>TWARLTH, BEMIZOBR>TI ZAVNEEWIZEBENTESDTY, I
DEHIZUT, ZEDOXY NT—IPHHEIZDEDR > T TIHEESGEKIA VA=Y N TT, THWV
SEIRT, 42— M THOR| MafEEZ L TEY, Y20 TRE »dd b TiEARn
DT,

2.3.4 1P &#RE&HIME

FIZHIAL 72 & 512, TCP/IP OHTIEIP &5 7O M aUMAS VA —32y hOHKEE B> THE
9, IP DERKD TEEE] &, TSR E2EETDIETT, TUBNHRBEZTH-TE, Ny h2T
DITERITHITI T NG Z L TY, ZOHHEZ REEHIE (routing) LIFU X9,

IP OREEHIH N R EZABRIMENDTU & D? BHEYOHBEEZEZEZTHEL LD, HIEHERFIC
HEFoTEAEEI THREHHEMTHIGEYT [ 1-5-1) L WDFENENTH o TdL, TINKH
FHAADOEE R THAIK, HUZ [FMHTH] LD HRHEIMNEDNHS BN -722 L TE, &I
2 < HURHREEICENIIFAE T, FOEPRBER TR, JHEHO EOXPHIZEDFDZITFES
PHISTWETNS, THAT R LW HAZH > THTEVWARLSTE LI < FMAEHEFIZEN
HEAE T, TNNAEERDIE, FFY HGEF RS XN > —>Fi) VS BEEEEIC R -
TWEN5TY, 7 RUADBEREEIZA > ToUE, &bkt Tl THOOZIFRH#F T
7 RUVAIZ LI Ok IZESD ] [Z0FHHIPEADO T B L AUX K D /NI WEZ TR HIPE O
ks AME 2 DSESEIZ3% D | D HIETRIEHRIE T 2 £,

UDAUIP TIET RV AE 328y hOBUETH Y, ETHRANZ &S BEREESEICIEZ>THERA,
FHRD & SIZ, 32 8w T EAfIEY R332y N7 =27 RV A, BHYMWEKRANT RVATH
D, LANNDHEANMIAY NI =7 RUVARHELE WD 2L ER>TWETH, 2y v T—27
RV ADD HidfEETY, U

NTF] T
N2+ | 2| B NIF{LA
N3 | 3| ¢ N2 | 2
N4 | 3| ¢ N3x| 3| C
N5 | 3| o Nax| 3|
— N5:*| 3| C
;2 N2
N3
NTF[ 1] C “NIF] 4] A
N2+ | 1| ¢ N2+ | 1| B
N3 1] @ N3 | 2
N4 | 3 Nax| 3| D
N5 | 2 N5+ | 3| D
2.9: RREKFR

Wenz@RE<IT5720, £HO ISP WHEICHER 25 200N 2# T2 2t HY) 9, 1% IX(Internet
eXchange) LIFU E T,

HEEIZIZZNE EREBPRE KBS TRERDT, TELLZITHELLRZY MY =23 L 2K S 220, 4
WRSIEH7ZME 1202V NT—ZIZRZADEDICLET, ZNERBOERN (aggregation) LIFUE T,
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DFY MERFTH) ] REDHFZTNEZ LN, Tz RTEY k%2 DD BENH Y
FT(MEENTH, EVO0OMEIZE L EF0TNE I LIHEEINETH), D%, §RTOHOE
BREFERIIZZEDOD 5D HAD—ERNDHY, TO—ERIZ [ZOMAZHITIIHELDHITED )
EEPNTOT, TS THIRT 2D T, ZDT—XDIZ L E#RFIHK (routing table) & ML
i—d—o

7 ZIEH29DEDITA4DDN—ZTHEY NT—2 NI~NSBOBN->TWSHELEF, TNTE
NDI—RIE, HAOWEE DR S>TVWEAY NT—JIZDWVWTIXEZIIDBMNEA VA Tz — A
I R ERENIRDNNE SN T, TN OV TIIRERZ SR L TNy hORRE %
WDFET, 22X, V=X AIZ IN5:hl] HTON Ty "k d58, RE2SHELUT 14
Tr—A3EZBUT CIZENUINN] 2D ET, CIZZD/Nry "Akd L, CEHRABRIZLT
VA7 —A3FZBELTDITHED] Lant, DICEET L LT INHHEE NS IZEDDITT
T, ZOXDBREERIK. VX —F v N ETREBEHRE KBTS E/MOTO NIV EFANT, HIZ
BHOREBIZEZNTHET,

Je® ping TIXRTT ULA» Y FHATUZM, traceroute 12 205 I3 Y R&ffid LHFLE
TORKE%E (CIHHPAT) ARSI ENTEET, 22U, 20aAx Y NIy M 2EHHTO
Tping FVEEHLUSHHINTOT, RN ENENTYT, UFTREDHZ YA E0HTFY
WMTBIEH T ZFARTHAZEDTY, 1

...$ traceroute brasil.gov.br
traceroute to brasil.gov.br (170.246.252.243), 64 hops max, 40 byte packets
1 plalagw (210.154.96.161) 1.139 ms 0.652 ms 0.626 ms

114.191.248.89 (114.191.248.89) 3.584 ms 3.542 ms 2.416 ms
118.21.174.65 (118.21.174.65) 4.068 ms 3.385 ms 3.192 ms
1118-21-197-33.599.a049.ap.plala.or.jp (118.21.197.33) 4.486 ms 3.646 ms 4.270 ms
211.6.91.169 (211.6.91.169) 5.310 ms 4.597 ms
211.6.91.173 (211.6.91.173) 4.674 ms
122.1.245.65 (122.1.245.65) 4.825 ms 4.622 ms 4.342 ms
ae-6.r03.tokyjp05.jp.bb.gin.ntt.net (120.88.53.29) 5.987 ms 4.778 ms
ae-6.r02.tokyjp05.jp.bb.gin.ntt.net (120.88.53.21) 5.763 ms
9 * *x %
10 * ae-1-3501.ear3.SanJosel.Level3.net (4.69.203.121) 164.538 ms *
11 % * %
12 ae3-20G.csr1.BSA1.BSB.gblx.net (209.130.131.158) 361.155 ms 355.460 ms *
13 46.25.125.189.static.impsat.net.br (189.125.25.46) 344.007 ms
ae3-20G.csr1.BSA1.BSB.gblx.net (209.130.131.158) 353.085 ms
46.25.125.189.static.impsat.net.br (189.125.25.46) 342.928 ms
14 161.148.25.165 (161.148.25.165) 350.539 ms 349.462 ms 347.646 ms
15 189.9.201.22 (189.9.201.22) 334.180 ms
161.148.25.165 (161.148.25.165) 351.838 ms
189.9.201.22 (189.9.201.22) 333.211 ms
16 189.9.201.22 (189.9.201.22) 332.341 ms * 333.437 ms
17 % *x %
18 * * %
19 °C
. $

D O WN

o ~

DAY RIFIEE LU 25508 £ TOBEMNE> TV D ik & £ 2 £ TOAMEIFRI 2 IERY) A N7 v
TUET B> TIFMREAEE Y VPO INTH TR I VT TEDY Y U diib
2EDMHY. TOLDBRHIFREPERERRINET, £/, X2V 71 D-ODFHREEI A
WHRERE DY, TOHEIE T+ * ] OEDBRFIRITHAY E9), 184Ky THMLIERE ** *] (b
BRU)IEND ROTCTIEDTHET,

INERDE, BEEITIRDED BRI NN £,

2Windows Tld ¥ R4 IE tracert 128> TV ET),

1114-191-248-67.599.a049.ap.plala.or.jp (114.191.248.67) 3.267 ms 2.775 ms 2.341 ms
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FTZOYA MWL TWD T8 X plala D3 MMIAY, 2 ORI TEERD kD H
D, NITT D3 MIFF<, Bms BBED/Nr Y MEERE RO TERA,

RIZ 2 DIFE MDD > TREY > X (W) ([CEET S, KEEREZ &Ny MEER
1% 160ms FfE,

ZTOHE F-HHRH ST T T IIZADERE, 77 IINFETHFL &2y MEERHEIE 300ms
EHZD,

Z T O FREI N RIZIRE N TR H RN,

EE 4 HE 2 TNy MEERE AR TN AN FETORKE % traceroute THEGAL TAR I, Z
NNTE56, IROFENS 1 DL EX 2 TARI,
ER! COEPFIIMEANPCRAIYTENOTIEIEZILEHY FTH, TERVWILEELHY F
T, TOLEIFMEIETICNOMELZEATL 72XV, BH. Windows Tl traceroute I¥
v RiZ tracert E WO HLHINZA>TWET,

a. AARENDOX FXFL2MEETORKZFAN, HOOWD L ZANLERNNED LS 2D
BWROTHWENEBHLTEELOHREIN,

b. M OEBOHIE E TOREZFANR, HANSHAZHIZED I D IZOBN>TWEINnE
B TE ORI,

c. ANPC AR EEROHFEENOE{EMMETORKZIIRL, ¥ZETWE-TED
MOITHENR E R R X W,

2.3.5 KX v%&DNS

ZZETRTRAZELDIZ, IPTOBEEHSEITEIP 7 RUVAZHWTITONE A, AEM»HT
Higdailldeo& FED] (BRKOHD) HETZMED ZENEENET, ZDD, 12 —%Y
N ETIE R XA V4% (domain name) EIFENS XFHIDAFTE I R—M L, KA VENEIP T R
VAZMRET B 72D A5 e LT DNS(Domain Name System) & FEEN D Y —EANEH I 1
TVWET, RAAS VAIFEBOARTZ [.] TORITZEDT, GRIOATTAE D IRWEFIZTIGT %
BEEfhE IR &9 (HATOEFRRL L FRN T, KETIIER, . M, EDOHTEHEIDOT
TNEFBRTT), 72 RIER AL V% [sol.cc.uec.ac.jpl FIRD & D BREEIZHIEL TWET,

sol.cc.uec.ac.jp
THA
T A MR
T EKIEIERF
TR Y & —
TARA N

DNS IZNEIZE Z DFEfEhhE 2 M U T HrAflo487 (TLD, Top-Level Domain) O EIT
ZINRTHO>THWD Y =N Jb—hF—N)], [ETLD OEHZ T =N (ZDOFHDNAAL D
BHILETNRTHIOTWD) ], 3LV DOY—N] ELXDESIHHUTRAS VHEIPT R
ADX G EAEL, MERIGETELRERHMERTL T ET,

#% TLD I&, €D TLD 2T 2 MM HEEN K> TOWTEZDOY T RAL VIR 2 EHEE L
TWEY, INELIYRKNY (registry) EMFUET, HAMWRED TLD D FIZH T RAAS V2kb
WG EIE. VY AR VIENIZEC O TIEESSHFERELRDT, LYRMT (registerer) &I
ENSEH - HEEITEE IS oNETY, 1B

BLYZNIOTHET - REZIBEELLBHY 7.,



22 #2 AVA—2v hOH

XFEXFRRAAS VEEFEIHERIL, VIANTIDNLIBEATE T, EBRIZZD RAAS VEABHEX
BEDNTRBEDITIE, TORAL VAL DMBIINET 2 —EANKETTN, ThHL I A
MW EREL S TEHL I ENTE T (HAMOAHITEHIITDNS U —EAZEHNLTH &),

DNS (264 S MsRIF@EE, =T (A =P Web BEDT RLUADET) RAAS V¥ %2HEL
R HEIZIT DN ETH, I¥ Y R nslookup 2> TIRD XD IZA—YNEBEMRET LI LD
TXET,

...$ nslookup www.yahoo.co.jp
Server: 130.153.26.5
Address: 130.153.26.5#53
Non-authoritative answer:
www.yahoo.co. jp canonical name = www.g.yahoo.co.]jp.
Name: www.g.yahoo.co.jp
Address: 183.79.123.210
Name: www.g.yahoo.co.jp
Address: 183.79.196.239
Name: www.g.yahoo.co.jp
Address: 183.79.135.206
Name: www.g.yahoo.co.jp
Address: 124.83.155.249

.. $

FEDOHITIEZIP 7 RUADRADRINTWVETDY, ZHEKREDT 7 A% XX BERH D —
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| BAEEAD | lalP|%]2] e | #E% | AE ?
(7] B dmta | Qs | f=h test "Yasushi Kune/# 17:03:22 §
O & test "Vasushi_Kuno/ 4 17:03:22 N,
O A—TF A NE I‘ O & Spam List [2016/05/28] ecc-suppot@ecct 16:03:27 %’
) fE]k)f w4 n
HE ot RIB[B [~ wren ! 3
: v PREEE >
e et RiEE "Vasushi Kuno/ = 3'
_____ @ TESEE <kuno@g_ m otsuka ts ulcuba acjp
..... @ R A— s
""" -1 00TCDO
BLE g ZhixFA TT
| e || G |
L2 |

‘ @00! Ll zo1essm 28R (£)17:05 A |

X
2

X 3.8: Web A — )LD

POP TRAVY—=IYDFRDOY Y VIZH>TY SEERE, Y=/ DBENZE /7RG O KR TH
X #ﬁ HBIYVVTHAEA=NVEFIOIVVIIBHLTLES DT, BTHOYY

L I IFTETEEA,

IMAP XD &5 BAERZNRDYIZ, 2 FY—=IREATH = RNEDBBoTHRNE AY
T—VERDIENTEERA,

87272 U. A—IUEREDRHE DNS ET TMX(Mail Exchange)] L 32— R &IFHEN S A —)VEHFRHIO 7 — 4 & s L

T3, IHE A—LT RVADES, 27 RLVA (DFD A=Y =) BMEEL T SEREDOT—/NTE DI R E,
A—)VEE DTN T BEENH BT,
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MUA IZHEEIZ PC XAV H ECTELKS Y IV —y a UNERTUED, Falild Web 7 7)) 3%
BUTERZD, Web 7 7V L UTEIET D MUA 2D Z &N ZTCEIE LA, ZM%E Web X —
JLEIEO EF, B 3.8 1% Activel Mail £\ 5 Web A=)V %2 TS5 I M SdioTn5 &S5 9 T,

342 IMAP/V 547 MNDERERNE

Tlk. HADPCRAVETIMAP 22 A—)V7Z4 7>~ (MUA) % &€ T 2 DIfH BEEH
%. Unix ETEHKD MUA TS Thunderbird ZHlIZ A THE T,

File Edit View Go Message Events and Tasks Tools Help IE]
B | ocal Folders m EI §
2
L Get Messazes ~  PWrite ~ @B Chat 8 Address Book | Tag~ Quick Filte Srea!'n:h--C:li-!"-'.'-'q = :-.‘:E
: : P
& Trash Thunderbird Mail - Local Folders :
[E5] Outbox ]
Q..
| Accounts | g
) View settings for this account :
= Create a new account:
“IEmail %Chat ‘& Newsgroups Feeds [=IMovemail
E Create a new calendar
| e et e atasas | X
@ Today Pane A E

3.9: Thunderbird ® 7 /177 > 45 H

%9 thunderbird &2 & VEHEIT D &, BANIIMTERENZNDT [T AHY Y MNMEHL] O
7Y FET (K3.9), ZOIRET [Create a new account: = email] D& I AZERTDH L, TH LW
A=IVT TV SRR NTEN?] OEEICAYD E92, BRIZEBEBRT IV N2> TWaH0
T [Skip this and use my existing email] #3ZAT [HHT] [A—I)L7 RV A [VDSAT—R ] AJJH
A E 9 (X 3.10),

Your name: | Yasushi Kuno our name, as shown to others 3
S !
Email address: | ka002689@uec.ac.jp ;
Password. 9000000000000 g
E‘.Remember password E&
A
]
&
s
Get a new account Cancel Continue !I

3.10: Thunderbird @7 7777 > ~ 3% %€ [ &

ZITOKT L UBEstaE T BEROHAFATTIRFEAVEEIE>TNEDT
(HIC 6 A Y £ 7). EEEE IR CRBREREIC A ) £9 (K3.11), 22T, 78k 3LE
BERD LS ITREET,
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e Incoming: M 711~ )V IMAP, ¥ —/NKA M4 imap.cc.uec.ac.jp. AR— h&FE 993, 70
k2L SSL/TLS.

e Outgoing: @710 K J)V SMTP, ¥ —/VKA b# mx-delivery.uec.ac.jp. HA— NEH 587,
71 bk 2)b STARTTLS,

FRAE Tnormal passowrd |

FRE normal passowrd ]

Your name: . Yasushi Kuno Your name, as shown to others g
£
Email address: | ka002689@uec.ac.jp =’--
Password: 9000000000000 g
[wRemember password a
R
45 Thunderbird failed to find the settings for your email account. g
Server hostmame Part SSL Authentication
Incoming: | IMaP b imap.cc.uec.ac.jp 993 b SSL/TLS v | | Normal password »
Outgoing: SMTP mx-delivery.uec.ac.jp b BT | = STARTTLS v Mormal password »
Username: Incoming: ka002683 Qutgoing: kaD02689
X
Get a new account Advanced config Cancel Re-test Done E

3.11: Thunderbird ®7 A7 > hEEEE (FHEIFE)

INT TOKI §2&, K312D&DITH = HD FIZT ANAENFRI N, Inbox(ZASH) 7 4

WEZEIEELNTRAZAY =Y —HRRZ, IHIC—ENOERNT LAY —INENRS

NB LD F9, EEIX DRIE] REVEFES D ER] RA 2 CHiHEZFEWTIE, 4, K
XERIBIAATERELUET,

Eile Edit Miew Go Message Eventsand Tasks Tools Help @
| 5 Inbox # [ §
% Get Messages | ~ [ Write |~ @B Chat 8 Address Book | ¥ Tag~ | Y Quick Filter || Search <Ctri+i=Q| = %
— W _— . = g "'"]
__%oﬁ;;olders * | 5 o & | Filter these messages -‘C:!'i-Smfr;iq =
[£5) Outbox |t & & Subject oa Corre-- v v B §_
+ 5 ka002689@uec.ac.jp @ & [jb-wg-m|:03768] CL17DHIFEEICD- - Hironori -+ 12/14--- [ B
B4 Inbox [ib-wg-ml:03769] Re: [ib-wg-m|:0376:- Yasushi K-+ @ . E’:
> ¥ Trash PEDAGOGY: #254H# (2017E128) R B 12114 | &
F7 00TODO PEDAGOGY: Re: F=EERIHE (201761 - RE EH 12/14--
» D a Thiikairhn 3IR4] T4 AP FREALES... wvama s 12,14
] Archive 49 Reply | B3 Reply List ~ | = Forward Archive || @ Junk | @ Delete | More ¥
» [B&] Archives From Yasushi Kuno <y-kuno@uec.ac.jp=
: g: Subject [jb-wg-ml:03769] Re: [jb-wg-m|:03768] CL170MKEBICD 12/14/17 17:53
b Fd A
[ Deleted Messages To jb-wg-ml@uec.ac.jp
[C] Drafts 1
v Foln AHTT.

]

- Unread: 0 Total: 33 Today Pane A

3.12: Thunderbird D@ HE A (Z{ZFRR)

3.43 X=Xy E—YDOERX

fll 2 DA =AY —=DIZIF, EEH (From:). 4 (Subject:). HAY (Date:) R EDWEHRMEH Y, £
UCTAXAHY £9, @H MUA TAY =Y ZRTWDEIFINSIIRILIZRATHETHR, E
BUZA VB =2V N ETAYE—=IUMNELNT VDS L XX RFC822 LTINS LTINS DIFH
MR >TELNET (X3.13),
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RFC82 XA A Y L —YDFHIZIEA v £—I Ay FLIFEND WA H Y, Z I ERDE %25
O 7= AR IERERPEAINTOEY, TOBRAIIAVE—IKRIDBHY) T, ANV X EARX
DX 1TDZEATT (BX 00D17) TRYSNTWET,

AN BADERERD L, AVE—INNDEZTHAIN, EDOLDITHHINTES 0000
F9, A=AV ROl RATAEL LD (K3.13), ZHEIH EFTEHIRDOTARIN 1{7UH1H
DERAN, EBITIZE D AARIXDHITHFLDAMEPENINTNET,

Return-Path: <kuno@gssm.otsuka.tsukuba.ac.jp>
X-Original-To: y-kunoQuec.ac.jp
Delivered-To: ka002689Quec.ac. jp
Received: from localhost (localhost [127.0.0.1])
by mx-east.uec.ac.jp (Postfix) with SMTP id 49A144E348E
for <y-kuno@uec.ac.jp>; Sun, 29 May 2016 12:26:59 +0900 (JST)
Received: from utogwpl.gssm.otsuka.tsukuba.ac.jp (utogwpl...[210.154.96.162])
by mx-east.uec.ac.jp (Postfix) with SMTP
for <y-kuno@uec.ac.jp>; Sun, 29 May 2016 12:26:58 +0900 (JST)
Received: (gmail 17906 invoked from network); 29 May 2016 03:26:58 -0000
Received: from OneOfLocalMachines (HELO gssm.otsuka.tsukuba.ac.jp) (127.0.0.1)
by localhost with SMTP; 29 May 2016 03:26:58 -0000
From: "Yasushi_Kuno" <kunoQ@gssm.otsuka.tsukuba.ac.jp>
To: y-kunoQuec.ac.jp
Subject: test
Mime-Version: 1.0
Content-Type: text/plain;charset="IS0-2022-JP"
Date: Sun, 29 May 2016 12:26:58 +0900
Sender: kuno@gssm.otsuka.tsukuba.ac.jp
Message—-Id: <20160529032659.49A144E348EQGmx-east.uec.ac.jp>
< ZD LTI X ERLDXE]Y)

ZHFTARTT

3.13: SMTP (Z& VXY &) INd RFC822 AR Y —

AN XL 74 =)V R4 ] OIEOTHANAZE DT, Subject: X From: /& & DIERE § X TAY
A7 4=V REUVUTEEINTWET, 72720, #PEEHELOHHRIXI N EIFHNT SMTP 71 h
JNTELEELTWET, ZOWEHRE T yAXO—7 From &Y, H#% (2 Return-Path: /Y X (2%
MXNFET, £/, Received: NV EERDZ L, AVE—INEDLD LR EZ @S> THINT I
MEBIHTEET BRPOYF =N ZITIEE2HEIAATHRNRY),

EDHID A 2 —=IIE AT PRIERKANSEBEBROESDT RV AZHTTERFLEZEDTT, Z
DYE1E Received: ¥4 DH Y £9 A, ZEHFN 1127.0.0.1] OEDIEFE—YY VNTOZEL R
DT, FLTND A=Y —NF 2 DTT,

BB, RFC822IEH ETEH ZD& D REHALTFDMU NS Ay —T &N 2 Btk 2D
T, ERHEGRY, FAEBECEI>TIIHAEDORWTRY, ZOBKBIINESLLRWTF—X %45
BRZEDOT—R2E2ETEY MO T— R LB THOLETOHNIER (FSE) LTSI LILAR
DET, ZOEDBEHRT — R %% DO HRIE MIME (Multipurpose Internet Mail Extension)
EIEINDHETEDSNTNET,

JE2 2 Thunderbird ZE/L, HODT AT Y MERELRIV, REWKDO/Z5, [ A—IUIER]
% E, %5t [H4DIDCedu. cc.uec.ac. jpl (A A =)L %K) Z IV, RIZBRIZEST
W2 ADID 234, FRRIZED 2RIV, ENZS, MTOEEZ 1 DU EP > TARIW,

a. [A=IZF] 2B, EoA-IDEDD L2l T2, X HITAERREED
EO THEEZER] 5 [V —2AFKR] 2%, RFC82 AR vt =Y ke FKRT 5,
EDEDIBAY Y —=IANYERH LM, TIIZEARFBRNEENTON DN EMEHT 5,
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b. HEHDHPMESTNS (BHEALSND) 7HD > b6 THZDIDCedu. cc.uec.ac. jpl 12
R A =V ZE) ZI W (FLFAENVIZELSTELSIDTE L), EHNZAYyE—
VIZDWT EEFEBRIZAY =Y 22 RR L, EEIFEDED BRENDRHLED, EDK
DB TAY =TI MRELSNTRTH D 0% FULMIHRET LRI W,

c. SEBMAVHAGELZSZY, B/ ROHARGEDOIT N A>TV Y, HRZR EDRMN X
N A=)V EFRRISED BRIV, EOHNZAYEZ—VIIDNT EEFERRIZ A Y £ —Y 2k
XML, LR EDESI BB H DN, T—ANEDED B TELNTRTO DN
= HUMIHET LR T 0,

ETANTEETIRSZ LI, AR (EES2HELAVEY) HER LNV BITAING T
BEMEWEIZH D] HTT, BiEE, PO A=)V —NFZERARKIZ RFC822 FEAD Ay —T % th
WT2DT, Y—NDOEHENTGZRDDIIESEZNSTY, HBEE, —/UIRFC822 AU
BHUAZAY =Y THNREMIZZTNEZZ T ANTHILICEXTDZDT, THENKED] WD
REFIAE N LIZE D T, TIND, TOAYE—=IIZIELRRN D E S b0 W HHHE X EL AR
WZ TS TOWAHFLORD LY T) [ZOHENRODEE 0TI EFFELRNILEZE-5T
WHM] ICRELDITTY,

35 XwbhNEODOIa2zZH—3YV
3.5.1 Xy hNEQOAIa=H—3uhEOHE

CZETTCETIAN® Web 7 TV —2a VZOoWTOEEBYRTEE LA, BEIIBVTIE
FYRNEQII 2= =Y a VB FANRX=Y 2V T) RN OBERTUZM, 5 HTIE Web 7
TVIr—=2avpnbFEL T E 27K (2 b2 ARD5E). SNS(Facebook, Twitter, Instagram, -++).
AV —VZWY—CADIEINGHES>THKTVET, TLUT, oD ETHEHBEALRED NT T
IWHBREL, Z<DAPMEHIZH 72D K ZBELNZLUTWET, ZOLD BREICETAZNA
WESIgdZ ks, ZORHTHEATHSZVEELRANRTT,

ZITIEHEYT, AV M EOTIZIa=r—YavFEERIIOVWTERTAEY, xY b kD3
==Y avFRIEMRITRO LS BHEEEZFOL S22 TL LD,

o XFENHFLTHD — EHEXRHEE HY T, RIFDXFITEDAYE-IHMNIRY £7,
TUTXFREEDY [EHERLT] IZRDPT L, TORRMEPEVENEZLEADNE T,

o FRILIZRMENELRY, THIZLDHENDHE — HERAFETA-INIEI<IIa=7+«
TR 12DAY =V 2 2ENHL ETIIREPENEDT TWo< V] #Hink 45 L5 8H
ENRTEET, HITF vy b Twitter DX DI AV =Y ZHiHR & U5 TIFBHE R
D YWBfihh [2DBNEY ] OFFEENFLEBRY 7,

e IXa=F 4Tkl IHilll WEBRD — HEAFXEXRERKYT A SOEMNZ T —~ % @
EULEHBZALY RTIE, HILETT] LS HIHURBRSBZVWEINTHE LA, THIE
(IE 2 RIEFHZHD THAND ZERSEMUTLS S ] ADBWZZOTER, ZDEL 5 I
CIRMERWTH TS IC Lo TR I nd Z e Lidlids ) £9, 10

o REMNKEED — Fv b RIZIIMIAZEET S Z & 2 BIKIZT D ANLEHNT, RETE)CMH
BHE2ROI2 L TOGICEEZ o TRTHFROEIAAZEFIELZY ULET,

o ERIZLDMEN — 2y b EOBTE THRVHAPHANITICHSTIEIL] €DLEL<DH
V. BADHEDHSNBZNEND ZNEN S BT EIRHER SN LR onEd, 1!

IRA—Y VTN AN —=ISDA—IT RVAZAY =V k%D ERBIIZFIZTDAY X —I PR E I NS AMAT, 2
NUZE > TEREIZ L DM AREIZARY £,

Wi, 79 b EOBIZBMTZHICET 1 AL HWIE TROM 2] (BFRAETIIPD LV E2HATHMRT Z) 2
EREVEINET,

DU AR EREED L, [HREEDHENRETIHEICRITZA BPoTETHL IHLOMEHAE L LITHAD
BB EEPLNMIUTENZBTICAATLI NS HETHET,
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e TNHNAEWL — HETIEHRIINEEZ L TCEZTDHIZW A ADTEIHEND ETHTIED £
DEIZR SRV OTTH, 2V b EOBRIZ I —DEHER 2O [F08k) SNTLENRT
., TOBZEVODTERLUERINTL 2B NNHY £9, 12

3.5.2 BEFAXA—IICEATHEEFIE

BT A—INFSHTIHEREUTIZZED EVMEDONTHOETAD, HIZKRERPHSTIFAL [FhNT
BY, HRIIBMTEHETARARELES>TVETY, TITHISGZRVEFIZ TLINE® SNSDOD Y T
A=)V EFioTERRTI2H»NEL< AENET, RO Z2EELEL XD,

o WAEZEKTIM4 (Subject:) ZFEAT D — LUV AIKHIZM+E A —)V&2ZIJED DT, MUA
WERRINDMEHTHNAEZUBETEI RV RERKIZRY 9, B

o MTHTY THELASEIMNETD — HELT TOOKREXFEDAATT, | DLIIZHSA
MWHENZHOED EDIZLET, 25952 LT, KEOFHMNDITX G AR AR Z LT E
T, AEEG TELASEOPOTHRICHFZRRLS LSIZUEY, BEIE TEAULIBENL
F9,] BETLOILKNUTEINTY, A—IVIZH EOMFIZHITHEENL < B0, HIZT
HREEIPV M BIEEZ O MKIRATY,

o B T7 7 AIMFERLUTHED — A—IVIEKET —ZDFENTIEANTWRN D, KERT—
B (BEPEMT —H1 TRE) 20 T2 LTI ERETT, AZTMBELAS RN
HEPSDRN 7 7 A NIV =7 DA MRS OCD THONTIEWIT EEA (0D Z i,
HOORMN 7 7 ANEZTS5HOND RN H D Z L 2 HRT D NERDITTY),

3.5.3 SNSAEDOAIaz-H—ravH—FERIET2EEEE

Twitter 01 VAR TS AR EIIRFINDIGAIa=r—varvH—EREFERENS KA ETIEL
FHONTHNFEFTH, EIZKRFEREZIZODOVWTAIZMENLUIXLIFEETWET, RO L %2E
2LUEL XD,

o BMAAEIIMENZ T TIRFER — SEAMEMERROAELZPD) LD UTWDHEIE £
DAY —=VIZHIEZFEDODIEH R ZDOMEZ T 2DT, MEUNGFEE RN EHENUNS T
T, UL UFEBIZIBMATEHD 2 HGAE . MERIENRSTE [HONFERXIARZ
LEE2TDH] LBV LEDODNTHDHREMERDHY £,

e SNSOD [KADA] IIMRIEINRNEESRE —SNSTIIEAVE—VODOROLNDHFHE [k
ANDHA] TRADEN] BEZRETEETN, ThEATLDENEE>7~ TKAN] BWaE¥—
TN STEIEOOLNET, TINS, WHERBULAZLZOARIIEHANS HoND
EDEEEZTHIRETY, U

¢ HEZMHMODHZENZ LIBTEIZLER — 2L AEHBANIY MIESTTOE
BARTO L UL LT, TOMCBT [INE BN D RO RIBA L i 5] &
BT 2R ETT, EBIZT T A= MBS EED DI HET 2MEORE b % 5
X3 R BB B BBV ET,

o [RE]IFKREIBRAA-Y — [WERKS] MEEHE] REE2EBELEZLZA, TNERDT
TR EIEDZAN—FIIPoTKRETL, BHDIZTTE [HFE) REDOHMTH L7203
MEELZL, FLOVA MIEEAZD UET, 2 MIEFET DL ST, FIZTO/BER
ZREBELUZ BT THERN] S 2RI EDIRETT,

12KETHS TSNS I 72 AL OB G E] PEIZEA D o 72 B EMER O L FEAENRZIZR > 72 41h
»HYET,
BRNRZERTHAEUTEAREDIF TZAICHIZ] OEDIZHEROBENEDTT, LWlik TOHOHD X X D%
WAEDEM] ODESIIRKEERT EIOREDTT,

M T2y MBI IENZ, TOXAYE—Y2HMICBVTHBZOROZBEIZAH>TE LODEELTAED, TH5LT
BIWEES RS, HELUTE L] LW0WHEH1IHD D £7.
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BB 3 Av N ETIRO LS 2EE G Z 1 DM FELUTHRE LRI W, EUAEMIZODWT L R—
NERDZADPRIETED LDIZURL 2HE L, I 522 200D R T SBELTRTZ
o T MAMNRETEWNERICESEDN] 2XbALERTEI L,

a. 2% AN R EDEREBRY A M T, mEUNEZRLU S HEENTI T DI, &fh S IEHE
(273 > THRKREWEER & 78 - 72 H:4i,

b. Twitter X SNS 2 DY NT, AT 72 & B> TERRIZE N ZNEDIE U ARV
FIZRONTWTAFEREER L &> 754l

c. SNS® T O JRETOHKSIINUT, FEHENER L TE EXORNRER EIZE > 725,

AR D:EE 3A |
AHOBEIE [EHE 1) 1Y 2) 13 3] (IZEENDS/NE (GFFTIME) oo 1 DB EZERU,
FEREZLVER—-—PEUTHMELUTHEHLSZETY, LMS @ lassignment # 3] D ANMIZATILTL Z
IV (BB bAL L0 7oA VIREUINIZZR > ZRICABENHER T 2D T, AEIRZEMDY 7 N T
ER U CRBRICAE =32 2L 28D £ 9), FONBENIDIHIZEEFND EDIZLTLEI N,

o HUHIZEA OV Ea—RVTFIYLR— N 3], ZHES. K4, RIEEMNZ2EL (I —

TTRoEEDIEITN—TDAVN—L2EORAEEREL, )

o MEDHIEES (LABRETHE2 0% VER— NGO AN N REIZENT D),

o LIR—MARKROHNE (o722 & ZDfER) 2EL,

o BR (REEX S LFERANVI I oI XEFRI L) 2EL,

o UTFDT »/7r— MNIXd B E%,

Ql. EF¥FaV5+r, WWW, EFA—), 2y hIA3Ia=r—Yarvo#LIIZonTENL
SBWHIOTWE U, -/ Z L THEA»S 722 813 a T h,
Q2. BT A—NDHEMAIZDONTED LS IZENE L 725,
Q3. V7L oy ay (SROMETHNR>I L) - B - BEEESZ,
BB, BEIZIIN—TTRoTHVELEA, TOHBEE, (AVN—2EOKALA%H LA ET) L

A= MEBFEETHEL TSI, LE— MXEASE— (I =) LRDONABEIRA—TdH
B LRI EITOWTEBIT TV T 1+ 2B 2 e b ) £,
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#t4a AVELI—YDOEERIE

S Bl D HERZIRD@ Y T,

o BHORKRE (TF5RL. 20 L TOHEIEIIONTHMET S — 2 a—& EOEEI S
DFEMEIZDVWTHI > THL T TEBPIHEDZODHETOEKRZHSTIENTEET,

o IV a—XDHEARWLEEFRIIZOWTHMT S — IV —ZOBEEFREEZAS LT
IR/ AR &0 D BIHE I ST SRR AL —RITED SN E T,

o BMGE (T2 Y TV ERE) LAVOBEA T OIS IV IR KBRTE — T0 7T L5@MNLT
A5 LTIV a—RDORENBRRIZHET S £,

4.1 AVEx1—%ETFIYIIER
4.1.1 TIVHMEREEY b

BRRIZT YL (digital), 7F 07 (analog) & WO HEEZENZZ EAHDIFTTT, WHIFAFIE
BOEETHL [FYRVKGEL (UETRRINDIGE) & (707 Rat) (BHASEiin i 8h < i
) LS SENEENE YA, F2 KEHLLETIVANAR (BETERINGED) . 7H0O
TR (EBNLD, $0E<ED) BhY) £94,

Tk, TIYRNETFATOREIATL £5?7 EORFINSEEBFLEHDE N, L WND 2 LIR
DZSTETN, Lok I RIE. TYXINVEIMEDXEREDORE > /-EDOENMI 1 DL VS
TRINDED, 7507 L IMEPWHEFTANIZZLLEDZED, LW0WDZ2IiZhY) 9,

TV AMEEFHE TOOO. OKgl L WD RREBNDNT VD L FTNIE, FRTEDAREIZEH
T 10,000EY) ULd Y EFXA (ZTORDY, EoEATTHNY ET), 2FVHFETELAZED
WHEIZTYAIVTY, TUTC, AVEa—3BRESHRIETARTT I ZIVERRDTT,

TYURINWBIERDOBRNEAIE [HD] TR OELLM, NI Tz b5, 105 1)
DEBLLIIN, EWozbDEEEZLNET, ThEk [0] 1] TREIE, Ev b (bit) EFUET,
ZUT, $RTCOFIVRIVERIZZD T0) 1) Z2RINGENRD 721 TREARETT,

e ZIE, BIIEORGE THBESTHARW] TS TWS] D2 @) DEEIZHITZETS
&, TOEREZLZIFROEISIZIEY FOBRELTRT I ENTESET:

By M #RH TR
0 A > T AR
1 RAE> TV D

1EY METFYRIVEROR/NENTT R, EHOEY N2fivzEy M4 22T, &Y%
KOEHRERBHTEET, 2L Z2IE fBESTHD /WENWTIRAENTEEDT, EoLFLWL
HlE UT TN 2] T [F] OENTHE20BH) 20we UET, Zhik, 22 2IEmo &
222 MIMGIETRETEET,

vy MRBE | B
00 I-xg
01 &
10 i
11 5




38 #4 a2 —ROEEFHE

ZDEDIZ, B MNIOEIZ 1HEYXTE, REBGEEOEIZ 25122, —fRIZNEY hOE Y
NITIE 2V @Y DBEERTIENTEET, ZLUT, TYXIVEREIE W@ DDOBEDS
LOENR] EWIERBDOT, TRTOTFYZIIERIZ (BERZIFOREIZRODZLI2E-T)
Ew RNIITRTZENTEET,

A= L3062V ARK By MIZER/IEE/INTT520DKETHY ., TORKEEI
FoTHOHPETFIANEREZIWIFED ZENTEET, X5I1L, IIDLFEEIZRTHL &I,
ANEDOATER UICHBINIAUE 2725, L WO MEEETT,

4.1.2 2¥EE — 0& 1ICL 2HBEDORE

AVEa—RTIEBEHD 2L HLVDT, By MIZEITHIGIE 2 HENH S LERHTY, K4.1
DEIBREMDA—RODENTNDREER, KZ->/2561, EE-2Z60& 0T, AbE¥T5EY b
TRITEDEULEY, TLT, ZO5EY BRRT Ml (BH) 1F. RATWDIHLOFEHBTHDED
CEFRUET, 22 21X 101010) 7Z&. 18] 2] OA—RWKRADT, ZD22% UM [104]
RITbIITY, !

(ON©] (@)
(ON©) O

- | O 1 I I

4.1: 5D H— R

[ERN
0000
0000

ZO/ETHERTY % 2 L (binary system) EIEUET, RELTSRON%E, 2 bHHY
Bffio CWBD-DRL /i THhD 10 #EE (decimal system) EXf LI THIAL 9, 10 EETIX £
FEUT 10) ~ 9] oFfEEZ M, HFE2URTHEZRLETH, TLUT, HEiNTHEN L
X, READHIH T1(=(10)°) DKl A T+ (=(10)1) D) TH (=(10)%) DL TF (=(10)3) D
Ml C#ATIFEEY, TLT

235

LENGE, ZAUE TEP 2, +A3MH, 125 2BHRUET, 3HTREDIHRDLAKI VK

1 1999 T, T & 1ZVDIE 11000 D E D IROALOME L (F) &5 2228 £9,
ZAUTRU 2 #EETIR, BFEe LT To) T o 2 fEEHV, Bz iinTENZL X KREAD

HiAs T1(=20) DML, A [2(=21) D7) T4(=22) DHiJ 18(=23) D] L#EATITEET, £LT

101

EEWLEE, ZAUX T4 LM, 2250, 1 1E] (WD Z&ids) 2EKRUET, HFEMF0L1
UHBWDOTHRTT A, TLUT, 3IMTRESEEREIWVEIX 1111] T, Thi ) Znoid 11000)
DEYIRDOAOME 1 (8) &5 Z &Il £9,
BEAVE2—ATIE2HEEZESDTL O, THIX EFEEETIE E50HDL /W] T
EXHTLHELDICTEHI LT, FEROBGIVHEMAEI N, mELPEHBEEAVER IR NETT,
EZIE 2EEICEDRUAZRTAZL LD, 1HORUEDRIFIRO LS ITHY 7,

+10 1
0(0 1
111 10

PZOESICHEBERTTRIETDI MDY £, BRI 102 & 210 AU 1 123850 10 & +HETED 2 1E[H U
LHOLDIT T,
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DFYD, BENO L1 ULRODITTTNS, [04+0=0] [0+1=1] 1+0=1] [1+1=10] ITN7ZF
T9, BOVRV2< ) UENEHNETAMN, 1+1 OFERIZ 2ERBD 1 i CIERER VDT ED
MICHT ESO S ET 110) I8 DT T (T LUTRIZFAZEISIIZIND 2] ITHELET),

101 mpm 101 1 01 wpe 101
+ 10 + 10 + 10 1 + 10 1
111 1010
1 01 wpe 1001 11 1 wpe 111
+ 11 + + 11 + 1
1 1 1 1
1000 1010

X 4.2: 2EEDOR UE

ERRIZNFEED L 12 T0~9 DY 0~9 DIEZ LT LN DIZRD M, M END BHDZNE
DM BEAIEOLNZIETTITMN, THICHRD L EOBANTT > i TTR? TIN5V
Ea—ZDEFKIZE LR THDITTY, ML) 200> THEHORLEEZ L TWHH1%K 4.212
ARLUTEXET,

F£A41: 4EY FOEw NIl & ZODfH

Ey M E | 163 | By M| fE | 16
0000 0 0 1000 8 8
0001 1 1 1001 9 9
0010 2 2 1010 10 a
0011 3 3 1011 11 b
0100 4 4 1100 12 ¢
0101 5 5) 1101 13 d
0110 6 6 1110 14 e
0111 7 7 1111 15 f

2HEEIE, B MRS L, RE2DLEIEITOERLIIRNET, TIT, 4V 2120
MeBEATRALDOEMIZH D 0056 £ FTD1XFTERTHENEL fEDLDNET (9 05 EFHFN
BWD, a. b.oc. d. e, TERTTVEDIITY), TN% 16 # (hexadecimal) Kil L IFT £ 9,

e Z2IE

1010 0001 0010 1011
ThHuL
a 1 2 b

WZR52DITHT, BE M6 hewvwd &, INEHMHEE UTHRZEE, 1 DHBHNd T8Iz (2
HEIETIX A M RARDT) % 16(=24) 51222775 TY, TUT. la12b] IFfEE LTl

10 x 4096 + 1 x 256 +2 x 16 + 11 x 1 = 41253

ERTILIIRYET, ZDEFN, 2EE 3T ORI > TRET L 8EEMMHDNLZ LB HY
9, SHEIEDGAIFEM O TIE 0~7 OHFFH L NS Z 21248 7,
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4.1.3 2 DFHBUCL 2EHDOKRE

FEIZA V=R TEREHRLS & XI2E, HEERBOKREIIPAEVIZENTE2 T -2 DRI X
JGUT32EY N, 64 Y NREDIRES/ZEY MTHS T WEETY, —MRICETEI T L 72
JED2HERBN N Y hogE, 2V @) 0L ONERTLDZDT, 0~2N —1 £ TOHIPH DI HF I
TEXET, TNE2ADEZEEZBRVIENLFERLRIBLEVWVET,

X 4.3: 4 bD 2 OHBERTE G52 URE

TIRADEZESLEIZES>TLEYD D, I TIEELDIAVEL—XTHDLONTVD 2 DFEE
(two’s complement) &IFEN D LB 2 HHI U 9, 2 OMBRETIE, —F LAOD (£D) By S
Sy MTHY, NN 07E TOLAEDfE], 1728 TADME] #2FXUET, 2E2E4EY hD2
O THNIE, 1Y MBPFETTNE, KD 38y b T8EY DEGANEKEDZDT, 0 LD
LUTIE To~7), AL LTI -8~-1] OTNTH @Y BHREFET, 2

INEERIIZIER 43D LS IZEY M TET, R—FVEIOD EIZIZ4Ey ho 2 #ERB, Nl
FENERFERUBEE UTHIRL 28560, AMIIZIE 2 OfiEE UTIHIRL 2856 DEZ 5 L T
HYET, DFV, BAOBOMIIFTFERUKRELE UTOMEMNS 16 251 < (YA FAIZ 16 T57) &
IO TVET,

ZORBPBREIEL DN TOENEVD & AOBOHRENINETIZX>-FE5RUHE L H
UREETHONSTT (T LT ESRIIFSZKEL TREIELE), TNRS0NE720121F, FE5K
WD FERNETHNDHBENHY FTH, FHEOKIRIE 0L 12U T, Thrb1289) 2
ETTEET, 231X T0011) TT»SH, TDO0 L 12 ANIZT 11100), THIZ1Z2REL
T 1101) ZA-3 L& WNWDH T EIZRY £7,

0101 <5 01 01 <5
+ 1101 <3 + 1101 <13
1 1 1 1 ?
10010 2 10010 187

X 4.4: 4w D2 ORERTORLE

Tl T54(-3)] 2%>TAHEL LD, M44EDEDIZ, INETORURELEUBMEICEY, HE
MMZHARE Y OfF 2] PELNET, LML —FLEOH EBNDIX? Thid, FEOYY MDY 4y
NEDTINE, ZOMEHITIZZ>TWS 5 Y NHIFEDNTHA D DT, HIZHELAT UV OD
T9,

BAZMERITTR? AEY M52 LE UTHIRLAZL6ESBDTLLD? TNIEXK 44 4
WZHY ETA, M1101) 252 UCHINTS L 13 TIS, 5 EETE 1I8IZARDIFTTY, Lx
L4y NOFERURBETIE 0~15 ULNRELRWIET T, DF VM EAXD BMEH I -FER, E
LSBWERTHD 2 BRERICAD £ (ZHIZELWER 18 % 16 375 L ZHTY),

0L EDHITIZ 0BG ENDDT, 2 DA THEEDZEOBIFEADH LY 1 DDBNT & ITHEHE,
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ZDEDIZ, AVEa—RIFAROEY MITEHEZ T L5720, TOHEMATEERVRRIZZ S
EOBERIFELSKEY FHA, INEF—1"T70— (overflow, HSN) LV ET, & x4
By %A, K43 DKRMOE ZAEFIRMERNBERA L LA —NN\—T 00—l £9 (ETHRZ &

>

S, FELRLDLGAL 2 DHBOLETA—N"—70—DKR I 2ERIIENET),
REB 0 2ERBIOME L LTIROZ L2 B3,

a. RO 10 ERBZ 2 ERBUTE L R XV, 8, 17, 25, 107

b. XD 2 #RKILZ 10 ERBELUIE LRI\, 1011, 100100, 111010

c. D10 ERBLZ 4 Y hD 2 DMBRIVTEL TLORUAE LRIV, 347, T+(-5).
(-6)+(-3)

d. 4EY hD2DHFIRIUZ 2 D00 ERTEA—NN=T70—IZ8 ) EL HERMNKRBT
IRV EED BRIV, TEOH+EDE ol TADE+AaDE D263k,

4.2 AvE1—4% & ERNIE

421 AvEa—4&7OTI A

ZOHEEDHE 1IZBWT TV Ca— R LIFEREBOEMTH D] L RE LA, FIfiOHIH
5, TOERIETIZIVERTHY, EY MIELTERINTHWDZ NN FLAZ, TITESR
ERDEDIZEMEL T,

© avta—&ridty MIZLHIIEETHD

ZZT T 2] L0HDI, 5% T D (bbb IHBEITS), BT Gkt ET5). TL
THTdAZe2RUET, ELITHEREDOMIAKRYT, ZUlL>TaVEa—RIFHLWIERE
FEOH LY TEEDITTT,

Tl AVEa—ZDHNTIREDESIZLT Ty MIDHIT.] 2475DTUL &S H, BEDHE
BREERKBREDIZONTIE, TOEODEBEIHARENTES, LML, IVEa—KIfFb
B2 TEY ML) ON) T—=YayFRTE2H N UOBETFEEE U THAAD Z L3R
HETT,

ZZ T, AV a—XTIIREDFHE %2 BRI ICHAALRDY I, BFEEETIEI EAKR
Ey MIOMTAETZHAZRLTEE, TNO6 2B THHIHAEDLEDZ ZLIZL>TIFXEHINT
EITVET,

UL, EREOMT %2475 0% HAGDLES ] 12X, T2V EHREIT O BENH S DTIX?
TIMEIFEERRSA Y NT, BROIVE2—Z TIHEHZITIRDOVIC TESIHAGDE LD
= [fame UCHEZXD] ZETHHAMTZFEFHLTVWEY, ZIMNFXIZ, av¥a—X%E2EYH
U AbDERET AT 7T, BERIIZIE ROESIZUTWET (K 4.5),

A AT vIAZ
(706

1000

3 Y i RN

e

PN E

Gz pE o T/

4.5 Av¥a—& L
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o TNRTOT—XIEAE) (memory) R\ UEEERE (main storage) (ZHEMHT D, ATV ICIZEMH
(address) M DOWVWTWT, FHAFBELTT—XEEMLZY, MO HELTHKREZD TES,

e CPU(central processing unit, HHRUHLLE) 37— 22 AEUNSWMYEL, LYY (reg-
ister) LIEENDEEGMZRHL AN, IEIER/MLEZTV, #REEFAZAETVIIRT,

o F—RDOBHIXMILIZT NTEHS (instruction) THET S,

EEZIE 1 DO A TIIERZEE 1 DUNTEIRNDT, @FZ2AlNTTNEIEFBIIETL T
SZET, SVRAASEEERITOEEY, D, RziliAZEDONTOY S A (program) A D
T,

TOTIALEELZATVIEMINTEY, 7RO UTHAET, WD IZ&idE HLw
TRV S L8 EEMOROTRDZILE, ISHILXTRITITIALAZHNT I ETHLN IO T I LEME
DT Zes, ARIICARZDTY, FEWICHEPKZLENERAN? T50IDIPT, 2o [Ty
FTLAEAEVIIMINZT —ATHD] LWOME%E, 70735 LRE (stored program) A=, 7
WUBRLUZRIFEEDH/RINS /4 < B (Neuman architecture) & FEONE T,

422 MIBRIVEI—IDYIaL—%

AELDD CPU O midE A DT, T I TIEHREAL 2 (BRED) DN Zav¥a—4) 28EL
T, TOMBEHNLUTAZEL LD, TO/NIRIVEa—RiE JavaScript S8 CatiBINTWT,
TV ETEELET (M4.6), LDHATHO>TAEL & S,

| ASmall Computer Simulat: % | 4 @
[earch or enter address 110% 5 | Q, Search B ¥ » = 3
5
: c
A Small Computer Simulator 3
count addr program message result %
1 0 load X 50004 f# load X 50004 E’
1 1 add Y dooes §f add Y d0oos g
1 2| store Z 90006 § store Z 90006 E
1 3 stop 30000 § stop 30000 &
0 4x:3 3 #X: 3 3 g
0 5(Y: 5 5 #Y¥: 56 5 !
0 62Z:0 0f2:0 8 .§
0 7 0§ 0 N
8 execution start =
] stop at: 3 |
10 g
1 >
12 >
13
14
15
16
17
18
19
20
Acc: 8 ldx: 0 Run Stop

X 4.6: NIXZRaAVEa—4&] OMHEHE

ZZT 7827 F A (program)] LI NZMIC. 117121 29D, %2 HNTITEET, 2L
ZIE RO TITOA—=REZHHRAATHS [EF tun RE V227V v 7)) LTAHAEL LD, Bb,
O— K (code) WS DL, 70T T LBNLEDWR ) 2RT RIS HETT,
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load X
add Y
store Z
stop

N < >
S O W

22T MNoad] &, Hliixk A€V DWELH (ZOHEIE X LW HHODNT WD EM) 57
FAAV—4H (Acc) WD VY ZAZITHY) L TRL a4 (K4.7 E), Taddl & AEY 2EE5H
(ZDHERY LW HFTDDONT WS HFM) NHIY H L, £1hE Acc DNAEIZR LRAL @4 (K4.7
H1). Tstorel &, Acc DNEZE ATV DFEBT (ZDHEIEZ £\ D AFTODWT WS F i) 125
M@ ATY (K47 F) ZNHDMFEINTNE T[ETNHEIA] D& DIZ2 DDE % Ak
FFEETD2HERH Y ETH, TO L Acc B> TWBDOTHZ 1 2T MEFHLDOTTY,

load X | x
(:)addY L_<£::> Y
Acc|
L__4___J store Z
& >|zZ

X 4.7: O— R4, EdGa. A N7 @4

ZUTHRED Istop) 1&. TOHENEY TV 5 ADOEFEEILETIHHTT, ZOMBMBHENE,
AV a2—RFROFHONEEMHEZLEBOTEFTUTCLULENET (EOFIZLXRIZIE T3] T5] 5
MASTWVWT, INHE2FFTUTITE, EULKIEEY FEA),

TO7 7 ADHKIZIE. X, Y. ZEWIZHEDDWEGFREHEL, TNTIZI3 5 0 L WO HE
EANTEEET, 25328, TOUILEETULFER. X & YOz RUAFER (8 TThR) A
Z DG I N, DR URENRTI TS Z N0 £7,

FATHIGRIFIZIE, TRT 5 L7 % (program counter, PC) W5 H 5 1 DD LY AKX (HHIZ
FRATOARN)IZ0Z ANTOLHBL £T, CPU L PC AT HM (Bl 0 Fih) 7 5 a4 % i
DU, PCZ T DM TDRDFHIZLEEL £9, RADOMT2FEITUKSZ6EZPCOIEELTY
2EMMOMAZIY) H L, PCZROFHIZLUET, IN2HVEL TETVEAET,

BE. RRORMN/ZTE M, message DWIE T — R Z a3 IZRHER U 72 Bk 7- X0 A7 BE IR /45 1 O )
MERINFET, result DI T T T T LAWEIELZE EDAT) DNENRRRINET,

B MEERM > TS AV Ea—4 Tk, BHEPYVAREEME>TT—REPD &) UEFA,
IO UNEZavEa—4&] CRIKEANZGFUNPHELTOARAVDT, ZOLSIZAEYIZE
BEr—22HBUTHNTLOICLTVET,

FiZ, ZOEDIIMERATRY DI A4RZ DO TERT IR I L 0ES 27wV TYES
(assembly language) & IFU £ 9, TRV T)EFEOTOITINITEYTS (assembler) & FEIEN D
TOTIMIEoTEY M, DFD 0L 12RO 7005 AMIEBI N, CPUIRENEHE
TUET, 20, CPUMNEHEETTIHOTOY T LD & %#MEE (machine language) O 7117
TLEMOET, UNXRava—4&] Tl FEITREBIFIC message MICHEGEE (71 > 75 DA
M) 2RRTDEDITERS>TVET,

EoHlE TRUE] TUANSIERICGS % 4 DEFTHIEKDY TLAZ, ULhLEIEX Tors
ATIE TEHREUZZRERICE > TUIEZ YV BER D] LW ZEWARETH Y, T &> THEHEZL
BATAET, TOLEDIZ, @maodi T4 (VY v ) @s] TRERIEGS] R 29, B
FIZIE, BHEOMBIZZOGEE2FETUKRDLEE [RO] GEIEDDOIZH L, HlkmaiiEitz i
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U, RIFZTOFMOMEDETICED I ICXEE, TUTEENB@AIE. TAce B0 TR
RO OEDIZHKMEERRELT, TOEMNHEY > TWD K2 iﬁﬂrﬁbiﬁ“(ﬁ}z‘)ﬁofu\f;b‘
MU, IROMAITHED),

ZEZIE SEEFEXEYDOL T REWEEZ] ROTTNE ZIZAND L E2FERET, €
D7=OIZIE, XNEY Z5WTAT, XATFTABRLYDHFBRKREVESN) T, ZOFEXIHD
WCTO T I LEBES>TAEL & D,

load X
store Z
sub Y
ifp Skip
load Y
store Z
Skip: stop

[sub) I EEOMAETT, ZOTOTIATIEET, X% Acc IZHVHL, &) 2AHT ZIZ
NET, WIZ, Acc DRENDL Y 25 B LUEYd, ZIZ T, %b77zabxmﬁ#ﬁ%<TOK
TIN5, Skip LWIIHFATC TROET ] (ifp Ik Acc DINEN T T AR HIRE U 25T 01 5 5
HRERATT)e TITATRVES, £ 1EY Offi% Acc IZR>THRT, ZITKHILET, VT
AZE & Skip DFFIZARLUT, T2 T7a 7 I 41%1EFED 9, 2D X512, MK L CHEN
W Z TV A5 28T, 3V Ea—RI3EMRNBENTATHNEDTT,

EHE 1 (NI RIVEa2—4] CIZEFTIIHTHEAPIEZZOEZIFHNLUTARIN, DELT
X206, UTFOMME2ETTE 7077 AE2ERL TARI WV,

a. 5 20fEE A, B, C. D, EXWVWI IRDFHIZANTEHE, ZOEHE2ZE 0D IA
VOBFBHIZANTILE S, T—2H: 1, 2,3, 4,5 = KR 15 (16 # TIE F),

b. AL WD TR DONERMIZANTEWEEZ 5450, fER%E2 Z 20D T )LDDOWN
EHEHIZANTIEED, 7460 4 = 20 (16 ETIE 14),

c. 3ODfEE A, B, C2 WV ITRINDOVWZFHIZZENTNANTE E, TD 3 D2DHEK
EZRODT, ZLWDIRVOONWEFMIZANTIEES, T—24: 3,6, 2 > FEE 6,

WTNIZBWTE, PO 740D EDICEHETLZBHTE I &,

4.2.3 I—TO0HBTOTI A

%wﬁﬁﬁuw50®@®éﬁtb\5%kﬁawﬁ‘%@ﬁﬁﬁﬂb%ﬁ%%ﬁiﬁ%h?wibto
ABEHIRE-> T, 2RO EGFHLAZTFIUIES LEL EO0? A, B, C-D XD ITR
UJ””&(%IE/\’CL\’C;c7°D77A7b)F<<§o’Cj<'7T%9’CT TIT, AccDIEMNIZTES 1D, 1V
TV I AVI AR (Idx) LW EDOPHEINTWET, TUT, load M4 DILERAR loadx Tlk T
EUEFEMEY Idx ODEZITROGT] NoT—2EMYHTIENTEET (K4.8), ZhEfHo
T, MALET—RZZEFRIZIYEL, G5t LTITHIEEVWDOTY, TSI L42RTHEL & D,

iload O
Loop: loadx Data

ifz End

add Sum
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............................................................. X
loadx X #==1D
. O X+ldx
A [ ]
€ store Y : ...........
- l ................ .... Y
storex Y! 41D
: . O Y+ldx
[ ]
| .

iload /iadd / isub
X 4.8 Idx #{fi5>0— RS & A N7 @4

store Sum

iadd 1
jump Loop
End: stop
Sum: O
Data: 1
2
5
0

DMatw5§NWQ%’ﬁﬁ&h@?*&ﬁ%Ui?ﬁ\1%%@§K%OT%TA%jéb?T?

lload] i wid Idx (ZHRE L2 (ZDHEIZ0) 2B —FU X9, KIZ, loadx i T Acc IZfEZ
%of%iﬁﬁ\mwiRMioawf‘%;58Dma®%ﬁ®@ﬁ%of%bMiTo%b%@
E2 0725, ZHIFHEDY OHIZRDT (AEHEIY 720DIZ 0 2 T — 2 IZAND BEIFZNTL &
MN5), End ANBIELUET, €5 TRIFNIE, Ace DffiL Sum ZMA, ZTOFERE Sum ICANET,
T, THaddl AT ldx 2 18U T2H56, ljumpl 4 TSI Loop NRY £9, 95 &,
13 Data DIRDBZFIN SMEDELY HELDIFTY, Iz BELU TR IZMEEZRELUTITE, 0N
B0 End ANRTIEE Y £, 0 & XI2E Sum IZIFHREI B A>TV ET,

ZO7a7 I LD T E, Fii (L) ArAOpEkas o T—Homasz THEDIRL ] EA7
IEBZLT. TV I ATHRINOUIEZTHOELND, LWVWDEIAIHY EFF, Thb,
SHOIAVE A —AOEERFHZEZSAEY, BRIZ, 20 UNIZIVEa—4] BFEoT03
MED—EEZERL TSI ET (F4.2), 3

EE2 [NXZRavVa—4&) CTRIZBHHLZ NEDOT—ZDEE 707 I L %8N L, X517 —
ADOEBEBEPCLUZVWS LY LT, BfER2MERLBEI N, DFE Wo/256, LFOMED
512 ERY BRI, OV I ANEDEISIZEEL TWDONHHTSZ L,

a. EALY FAETEBMOBEBRZAARTEZ (0 280D D), TNEDOEUED T fEo
ARl ZRDZ T T T AEED BRIV, T2 T1-23-450] >k5HH: T15]
b. IEDOFER % EHEAW N TE X (0 2D Y O, 20 [HAHE) 25kdD2 7075 L%

DRI, T—244: T359140] —kEREM: 9]

SEMERIE AR Y T, FOEZFITKD LS4 £9, ifz~ [if zerol. ifnz~ [if not zerol, ifp~ Tif
positive], ifn~ T[if negative]

YTa—R) BTomaERHTLIEY MITT, $RT2O29TD2I—RAHY ETH, KEOGR/IE DL L TEHE
FRUTY, EZHYD 9 a4 (add, sub, mul, load) D&, TarFDRICHEE U2l 2 i) 9] T mDRICHEEL
EAHEDT ATV OBFNOIY T O 2D IZHPNTHET,
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#4.2. UhNXRava—4% a5 &
‘%ﬁﬁ ‘ a—R ‘ i OEE ‘
nop 00,01 | ff& LAW
stop | 02,03 | TOT T LADEITEEL
load | 04,05 | AcclZlflizFi>TH2
loadx | 06,07 | 7 (fii/&FHIZ Idx 2 & 9)
store | 08,09 | Acc DIEZI&HNT 5
storex | 0a,0b | 7 (FEHLIZ Idx & & 9)
add 0c,0d | Acc \Zfli% &9
sub 0e,0f | Acc M HfEZ 5[ <
iload | 10,11 | Idx (ZfEZ K> THkS
jadd | 12,13 | Idx (% &9
isub | 14,15 | Idx 25 fE% A <
ifz 16,17 | Acc = 072 54715
ifnz 18,19 | Acc # 0 & 575
ifp la,1b | Acc > 072 54305
ifn lc,1d | Ace <078 54705
jump | le,1f JES AT 43I
neg 20,21 | Acc DfF5 % X

c. 20D (WITNE O E)Z25XTEE, TDO 2008 (HIJ-#ER) 2kdd T0r 7
LBV BRI, T—42H: TX: 3, Y: 5] —=kEHRH: 115), e> b ZOMETIHIdx LY
A BN D BENRH YD) A, DF Y iload ® lodax @5 IHED BERH YD FHA, °

4.3 AVE1—9DMEALEZDES

4.3.1 CPU O&LEF T

AVEa—40O CPUIK TMEFHEE] TI»6, &L EIFEZEE (vaccuum tube) X N VY24
(transistor) 2 EOMEZE T2 HEIZHFR L TE>TWE L2, UL, CPUIKIFIERIZZBOFET
PR B EBZ DT, HEPERTEMAZ 720, FEEMENZ EORER O T EL>TWE U,

SHTIRZOMEIX, /NS ZFERO BIZEBOFET L Al % EHAEY AL, VLSI(Very Large Scale
Integration) & WD HAMZ L > TRRINTWE Y, TORBZGHRIZHPLEL &5, VLSI2/E2
Wik ) ay (iR, Si) OHEEROSTYY (VN EHELET, ChERITESREZEL T
AR, ZOLIZKRDFRP Y vORT2 TSHMEMNAS LI E2) &, TOHSITEREZET LD
W23, FZTOREISNT T 1\7/‘/7\ﬁ0)@J9{(%ﬂ‘6$9 IRDEY, Enb, Wil E: T
YA U UTEORBRERES DI VA2 IR > T Z 75 2 & T, iF S BRROETDRLE & B
DYDY TN— EIZENE T (4 4.9),

VLSI D23 ABRIZT ZWDTL & 5. T, AROFRFZHS>THELZDLHEAZ L, $o&
INSWFHTEHOEENEETEI DI, TUTHEKZMN T LT MBS THET D]
EWVWSREUEEDEETHU 1 2OFY @L< DR ZFEDADD LSIZBD ET, I5IC
Bt U CTHBEAVNI KR 2 &, SETHEHEI TS Z EAMREICAY 7,

1965 M2, T— R - A—=7 (2D Intel tLDILFERINIHE) ¥ [H 2 —EH A ADF v TITHEKT S
LRI, BE2/BEIOIIB-O>TVD] LW HERERL U2, BRNRRITTOR, £
DUMRNME (728 ZIX 18 MA Z LT 2£5) ITBIEINTHWETA, 2o T—EMl I Lt Lnwd
HIFIZ L—T7 DERI (Moore’s law) & U THISGN, SHTHIFIEH ) L HHKEITTOET,

Sldx IZIFHDMEZ R ETDITHAFT DHERENE L. ATV DA 2D T A DEIZIZIZTIZ W=D,
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PEEE™

ISE— YV DREE AT

S

V) aAV Y IIN—

X 4.9: VLSI &5 fivk

EbAA, BEMDF Y TE2ERETDHIEFERIZEUC TBESAHFITHRG) THoTH. MO TEMA
FTAENMHIETT, HROA—HA—1FE 2L, LR IOERMREIZDNTITIT TR T A
4.3.2 TIYIEGOERE

IV —RDOFEX CPU DFEEEIZ DWW THIAL TE ELADN, f#RIVE2—ZDMPINIFE
DA VNI FEHEDOFIZEZTHNEDTL & I0? WSDONREITTAEL & D,

o WHIZRTY ZIVIER — HDOhDL < OFHRIE. TYZINVKRETE, TORE, avEa—

RTHD ZLMNTED,

AN ARLEEE — I a—&iE, TV 02MOFHEAD LT, TYXMERD T
DEDB] WHTH>TEH, (TOWUBDFENZPOTWDBR) )75 2 ENTED,

IV ¥ a— 2 DOEAiE[L & AL — VLSTEERAR DR IZ LY, IV - R B EA LAY
lilZfED ZEMMTEB LIRS TEZ, 2R BHIVADFY T TREL/NY AV LR
URE 2 KD CPU A (HEIZEWADY) EBTE 5, TORR, £ TEHHOHEMWXE 1%
EAALTTHES LD, IV a2 —Z%HMARAATY 7 F TUBEZ GRS S fh3% < TR
WMHTED &I 82 7,

avV¥a—2oE#El - RKEEL — N— R T7HIiiO#EIZEY, INETIE TR ER»-
721 TEHETE R o727 MR EA LY ARHANZRRETIAES L2128 >TE T3,

WEEIVEa—ZDE — DETOBEEIE [XFEXREFEERETD] ZITOEDESMB, A
VE=2Y MIREXIND AV E2—ZF2Y b= TlE 2V MT—=27Z A LTV X
NoTYEIIEREEHE I =T XD HIE - TS 28T ABDATER UIZEZR A
DEMLIRBNERE HOW LGRS EI TS Z e 2afgge Uiz, %1 Y Z—%Y b
DIFAELVBNFIKIZ LA EZZAD LT HTIRVRATH D,

B3 (FY LU IVRME) UTFOHRENS 1 DA EZEA TR > TARIY,

a. NIZav¥a—&) O1amd-) OFTRE (£2FRCIETIN 1BES Y
DA FATE) 2P THRI WV, EDOLIIZUTEHUIL D, F2EZDORDFD
L% 959 2 &,

b. UNXZZavEa—4&] T, ZHETILEAZMFo/2Z DR\ % M5 707 T AEEY
BRIV, EDE5RTOTI L0, EOLDICEHETINOHHE, EFHEDOITD L,

c. KEDDIAVKEL—ZD 1amdY) OFEFTRE (FAZEACIETIN1BEDZY D
PR A ETE) 2O TAHABLRI N, WRETLHIAVEa—ZPMELKEBETLET
M, VAR— M ZERAZNTBUEORMA 328 & S IZHHT 5 Z &,



48 #4 a2 —ROEEFHE

AEDRE 4A |

ARHOFEIE M 1) N 2) TEE 31 [2&END/M M (AEFT M) OF»ns 1 DB EEBERL,
FEREZVR—-PMEUTHRELUTHLS Z LT, LMS @ lassignment # 4] O ANMIZATILTL
TV (EHEFT bR O 7 A VIRETIAIZ R S ZRHIZNAEDHK T DT, AERZEMDY 7 FT
TER U CRBRICAE =32 2L 28D E9), AFONBENIDIHIZEEFND ESITLTIEIN,

o HHIZEA 2 ¥a—4 VT IV VAR— N 4], FFEES. K4, RitAME2ELS, (VI —
TTXoEEDIZITN—TDAVN—LEORLEHEREL, )
o HEHOHEEEL (LARRETHI2 0% VRN E2H DO A" IEEICENT D),
o UIR—FMRIKODNE (o722 L L ZDFER) 2E <, BTHAVENZTOT I LA2H8#HT 5
Z&,
o B (PEER O LMERANVI LI NI XHERI L) 2EL,
o UURDT V7r— MIxd 2 [HE,
Ql. AV a—ZOFEFEH> T2y T SEEILED 70T I AIDONTENLS HVHISDTWY
FUEM, HiZIlH -2 E TCHEMNS 22 EIMITEh,
Q2. UNXZRaVEa—&] TTOVIAMWMDD IR ZU2,
Q3. V7L IYvay (SEOFETHN>/-I L) - B - BEE Y ST,
BB, FEIETN—TTRoTHVWERA, TOHEE, (AVN\—2AEDKAEZMWFE LA ET) L
A= MIBFTEEHTHEL TS EZIWV, VA= MXEDFE— (IE—) LROSNEGHIEA—TH
% LROZEZEICODVTHBUIRF VT 2 BT 2 endbY £7,
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#5 TJ7AINVARATLET 74 ILRE

S a0 HEFIR DY) TT,
¢ I7ANYATART 4 L7 M) BEEOBERIZOWTHET S — Unix L TO7 71 VOHE/
BIEIZOWTHID TS Z L IdERR /MR EEEL S 22T ETBHHETT,

o 77 AINDIAE—OHFILER EEANGEMEICOVWTHET LS — 77 A VOFENTED Z
LIFFERT — A ORECMLOZOIZBHETTY,

¢ 77 ANRT AL M) DR#EE— RETDREIIODWTHRT S — ERETT — X 2R
TRIBENHZGHEEHY EFTU, BIIREREZDPLIOBNVEMABZNGHEH Y £,
51 774NV AT LA

5.1.1 2REFREET 7MWY AT A

AT (EFHR) B3 vEa—4Y AT L0 TEER] SHREETTN, ZEFELNTHNT, EiFz
2L WENHEAET, AVEa—Z VAT LAIEEMIONTE I HA LS TALWERZ IR
AN 2 BENH D DT, IROFM%E~T 2 REEME (secondary storage) HiE % HH LU £9°,

o ZERE — BFREZV>THHAY, WEMBTIZEILD>LY LR,

o Rim/IAAN — KEDT—ZEZRBNTE, 1EY NHAYDIA IR,
SHDOY AT ALATIELFONT WS 2IREEEEE UT, WRI—T 1 7 U-HBICHEKNIZE
e BIAARET DI T 1 AV %E (hard disk drive, HDD) »d D £9 (X 5.1),
[ i -
T —A
N/

@lﬂ;ﬂZ‘j‘_}\ LA X
U7z & ~Y R

X 5.1: R T 1 A7 SEEOMHE

iz, EBEZY> TENEDREIND PEERAETY THD 7Ty aAE!) (flash memory) &,
ENAMBE&GRZHLMIMDNE T, THNEIARPEDOTTA, HDD &V E#EAZDT, #@ED PC
THUHRAT + AVHEDORD IS Ze2HY . ZDEE SSD(solid state drive) LIFUNE T, !

5.1.2 BHROBIEE I 7MY AT LDEBHEE [exam ]

2 UGLEEE IR BEDOERPANS NS DT, TNHIHHZ DT, MiGe e TERTES
T HIHBENDHY EF, IVEL—HTVATLADORT, ZOLIBKREERMETLZY 7 Yy =T

179y aAE ) IdEEHAEBO LRI E~BOTERET, TNEMEAD LENTLES DT, EHEMETE
HEMMAVRERT A A7 OROYVIED 2OITIFFH SR B E MR D TREARIZEY 9,
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DZE%ET7AIY AT L (file system) EIFUEY, TUTIDHIME TRILOT7 7 A Vg E o7
MG LW EKRTEMDNET, AN T Unix 20012, BEOEEKTOZ 7 ANV AT L%
MALET, 77 ANV AT LAROEELERIE, RO 2HEDEDTT,

774 (file) — EEDOEY DT —& (AEVRKIZNAS NEMNTT V7L ATEOTREI S
I3 HAL),

o T4 LY K (directory) — [ LWDEIRDHEET, 77 AT« L 27 FJ 2L
D2THE ANLND,

HBIWLEONER (FHLE) 2RE L, £BIGUTHY H LAY EMNTLE UL, ED T
N FENDELS, EYIIHEA LT TELEZTTEHFL»EHNERA, LML, A, fAIFTE£OD
i*ﬁz‘:&léK ZTNTIHEE TR, WX, BHEHAENS VAR LI URA, FyYEry hRY

WANTRETS Z c‘i'CbJ:DO DL X, 3’\’?1’_/7\/]\ & TERBALR) TERBRBA (R fa\?:j(ii)‘
BOEZHLU, N =12 TOOEE] [X X4 BREILIZHIWDEZELTIET T, 2
SR 1 %ﬁ@ﬁ@‘)ﬁ‘i iﬁ%ﬁz‘:ofﬁﬁﬁ‘ EINTEET,

ZD rﬁﬁiﬁﬁqjﬁj\i‘ﬁﬁ/]\ﬁj\ﬁj VI < AFL T < Hid 2 BEEIBIE (hierarchy) & IFU,
JE<fEHLNTWET, HROBEIZFEEHEEZMS Z 212 ROMEBRHY £,

o Wil REE NI ME, PHEICROD ZENTED,
o A>TV AIFEHMEIY HT LI, HYUDPDRIZANE

ZDESIRIEME, AVEaA—ZDT7AIVY AT AT, BEMEN —RIIHbhTETD,
DFY. TA VI NIBENITZORIZT 7 AR T 4 LY NUBASDITTY (HRICIZYELR
BREINFZONDT, N UEPF Y XY NREEBEFORNWIIZT 2 BENRNDTT),

/ Jb—1h

local group 2016
. y

ka002689
S H vy @

ST7An i EED G

7 7/“1’ .teshre EHEA—-YDOT A

O 7 7A)
D T4 LRy

test.txt

X 5.2: 77 ANV AT ADORERE

B15.212, AFIEY AT LADT7 7 ANV AT LAOBEEHEEHRAL TRUET, OTERLADN
774, Di)‘T'f L2 M)TY, —HBEIHDTA L7 MVIFIL—bT4 LT K (root directory)
CIEENE T, . P NU ZZREENRDOIIC (root) Z B IELNETY (DO KRE EF
DT,

V—=hDFIZEYATLADIEIEREET7ANEEDET AV M) usr, BHHAT7 7 AV %
ANZT 4 V27 M) ete, FIAEDT7 7 A NVE2ED”ZT (L2 NV homel~home3 ENH Y £9,
NENDT 4 V7 MIVDFRIZIEISIZ, TALVZ IR T 7 AADRLEENPNTNET,

5.1.3 NRZEREME

ROMEE, 2HHDT7 714V (T4 L2 ))E2EDESICLT [2h) LHETLIM TT, 2
D722 Unix TlZ/NR % (pathnames) EFEIENDEDZHNET, ROFIZ R T ZIW,
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/

ZHE V=R T L7 RV ERLTCVET, TUT, TOWICKLRIZIEETS LT, TDOT 1L
I M) IZEEBEMIN TV EDEIEETEET,

/etc
/home3

&Y, BEHETZ7 7AIVOES jetc &, BEDT7 7 A INVDESY (D1 D)home3 WEET I &
T, X512 /) TRY>THHZIEETDHI LT, TNOHDOTFOELEONBETETET,

/etc/hosts
/home3/staff/ka002689/work/test.txt

IS 5.2 TIKETHESTRLULAZZ7AIVTT FBEAHEEX 7 7ANVTETA LI MY TERD
B)e ZOED7%, /] TRYISELHTZWRTT 7ANRT A LI M) ERIBET DRLiEN/SAH/T
9, TLUTEDOHEID T/] Ob—h) HiHE D E DIFMER /YR 4 (absolute pathnames) & IEUE G,

Unix THWTWE TAT I A&, HWIZTA L7 VD550 1 2% [BUEfIE] ZvLAL Y b
71 L2 M) (current diretory) & UTHATWET, ¥ Y K pwd IFBEAMEEZRRLU T,

...$ pwd
/home3/staff/ka002689

HaA—YR0 A VU EROBENEZR—LT 4 L2 M) (home directory) EIFY, &1—HD
T7ANVEREARRZZEDFIZEMINET, 20D, YATAEIZEOI—YNRETE, TNHD
T7AINPREITDSZ L IFENDITTT,

INZNE 171 UAMZEFIN S E D560 H Y. ITHEEN/IZ4E (relative pathnames) & IFEO°
F9, HRSZAHZIE V= N CTIERBLBIEMEN S, TNTNOHATZ 2 EDERIZED £9, &
ZIAE, DT 7 A test.txt X, 1—H ka002689 DiE—ALT 1 L7 MVIZHD T 71 ). tcshre
I%., BILENL{E DY/ home3/staff/ka002689 DA, KDL D IZHEETE X7,

work/test.txt

.tcshrc

BEAIEIX Ted T4 L2 MV IZKVEETEET, MEEBELAWV [cd)] THDDFR—LT A
VI RVICRYEY, dOLIBBELUTRFAIZIZE S Ted] 2FEITLUTLSZIN,

...$ cd work (cd /home3/staff/ka002689/work & [A] UAEIE)
...$ pwd
/home3/staff/ka002689/work

ZDHE, BEMENED /DT, KD 22007 7 A WIFRODE D ITIHRETET XY,

test.txt
../ .tcshrc

L TTFa L2 MIEEIZBIIZ21D2EDT L7 M) EWSEKRIZEY 3, DVWTIZ, B
FANEDT V2 M) ] THRETEET,
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5.1.4 AV 7FY—3v
BWSZAHR T 7 AV DODOREAETT L, HIHHEENEHDETT—IZR8Y, RVETIIDIC
BYET, TIT, ANWEYR—FIT2532 7)) —> 37 (completion, #i58) & WD HERENH Y F
I, ZuE. 77 ANHEEATHRIZEITE [TAB] 21D &, BUEATIHOLFHNI T T THEK
IVRVHPTTEDZITELS] BFRIZaIVEa—ARANZ LTI ND, LWOHEETT, TLT,
ZDLEED IRTABZ2{[ DL, 774N T AL M) EUTHIRH DN %2R RLTINET,
FEBUZRDT 4 L7 M THRT L, ROEIIZARDIETTT (IVY RIIBELRDTcdIVY R
ZHOZEIZULELE),

cd /h[TAB] < Tc) fa) I J /1 Th) 213 TH < [TAB]

cd /home < [/home| FTANIIN/,

cd /home[TAB] < ZDAMINHDD?

home/ homeO/ homel/ home2/ home3/ <« [ZNHNHD L]

cd /home3[TAB] <« [3] %#4T>oT &/

cd /home3/ T4 LI VD /] MBizEINz

cd /home3/[TAB] < ZDAa23dH 2 D7

backup/ edu-sys/ lib/ lost+found/ staff/ wg/ y4400/
cd /home3/s[TAB] <« [s] %#4T> T /-5

cd /home3/staff/ <7+ L2 MV staff F CHisEIN/-

cd /home3/staff/ka002689/w[TAB] <5 EIZIRILFT > THlise

cd /home3/staff/ka002689/work/ < HMDT L 27 M) ETANZET

EBO0 lcd 7% IV RTROTA LI MVIZBEILTARIW, BEIL/AZS lTpwd) THIE
fBEZMEZRL, 1s] TZ77ANV—E2RT, lcd] THR—LTA LI MNVIZESZ &,

e /home3/staff/ka002689/work/

e /class/jb/cl19/ <« (¥— - - T -\H - T )
o BEDADEK—LT AL MY (M SZAZIZBEDANIZ pud DERZERETE S D)

515 Is — 774 IE—EDRTR
BEEEEDRBEN o726, RIFMEZDT 74 (T4 V27 M) 2RTITEEY, FITLE
BOK, TALVZ R VIZADTWE 774NV T4 L2 M)DO—E2R5ZLTLLD, THIZIE]s
XY REBENVET, 2720 1s TIELBTIOTPN [.] THREDEDITIRRERINZNDT, TNHE
R2WGEEIZE T-a) 288U ET, YOMEWVATE, TV 27 NI EREETHIEZEDOT 2L 27 b
Do, fBELRITNIEREMNBEDO T2 L7 M) DO—E 2K RUET,

els — TALZRMVIZHD T 7 AIND—E%FR

o ls -F — HZHIORRBIZHN 2RI XF (T VI MNVBRS [/] F) 20U TER

els -a— [.| THFELZ77A4INVEEDTELR

INH2MHo>THDEST2RTAEL & D,

...$ 1s

CL19 IED_HOME WindowsEdu bin testl.txt
Desktop WWW a.out public_html test2.c

...$ 1s -F

CL19/ IED_HOME/ WindowsEdu/ bin/ testl.txt

Desktop/ WWW@ a.out* public_html/ test2.c
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...$ 1s —a
.emacs.d .mew.el .tcsh WindowsEdu
.Xauthority .gconfd .mozilla CL19 a.out
.cache .gnome2 .profile Desktop public_html
.ced .gnome2_private .sqlite_history IDE_HOME testl.txt
.dbus .history .ssh WWW test2.c
.. $

s -F] OfERERL L, TAL 7 MVIE (/] DETRRIND NN E9, F/2, E
TAMREAR T 7T ME Tx] DETRRINET (TOMIZDONWTIFET), 1s -a] OFRERD L
[ ] THED 7 7ANDBEEDD 00D £, ZhiE Unix TEREMOTO I I LT, FHE
DATVavEEnyz [ THEZ771IVICESEHERHZ/2HTT, TLUT, WOETNH
MERINTVDEDDZIVDT, —aZHELARVRY 1sZTh b6 2FKR U EE A,

51.6 7 7AINVDHRF%ZFEAND [exam]
EDEDIBT7ANDDH2NRN27206, IRIFZOWNENRZNTTR, TOEODOIY Y REZET
THIXET (less IZDPWVTIK, man IVY ROEZATHHHAL L), 2

o file 774N — 77 A NVOFH%EFSR
cat 771 - — AU EDTFANT 7 A% IRZITHRR
more 77 AN — BRWTFFANT 7 A)VE 1HHY DFER ([SP] TRD
less 77 1) — K25 Z &% TE 2 more ([SP] TIRDEHI, Tp) THID
od -t x1 774) — 774 )IVDENA N & 16 #ERFLTERR
display 77 1)V — (BT 7 1 IV DAH) Bz Kn

=

i, lq) THKT)
i, lq) THKT)

]

HEB 1 CZETIRLFALIARY REEMUTRD I L 2P 2> TAHBRI,
a. UKROT A L7 M) 1D EICEART 7 AN HDNHFANTHD, 1s 217 THL file
Xcat(TFARTZ 7 A INDA), display(HifE7 7 A NVDA) R EEHAT I &,

e /home3/staff/ka002689/work/
e /class/jb/cl19/work/
o TDIFMWVATALAHNDHERE A

b. lgimp & 2FETUT, EYBREGEEZ SRS LT, IR 7ANV% (7ZEL. jpg 2
.png TROLEDZ Z L) THRIELARI W, F/2, IROIX YV RIZEY) 1fTOTFARNT 7
AN TEDZDTOL DOWES> THR I (echo DFHIIEER),

echo ’...message..... » > Ty A INVH txt

TNEDT 7 AIVDIFHEE 1s THER L, R ZHHR, NEZERRLUTARIW,
c. BEOANDEKR—LT AL NIABEIL, TIIZHDT7 7L IVIIDOWTRBEIZEZE LU XV,

52 T77AILETaL I N DEE

5.2.1 echo & cat

Tl E Wk, 77100 T4 L7 MY OEIEIZOWTEY FIFE3, ORI, 771 )%z
VEZ HENOMIALTE X %9, Fhilldecho WD AT Y REMVET,

2cat, more. less X7 7 TNV EEELEND EF—R—RWOFHARE DI L LU TANELIZRY ET, TORo/-E
FHRHE T X221 Ctrl-C 2> TL X0,
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e echo XFH|-+ — XFH| % WHEIZFHK R

IANETTIHEHIZERTDIOTTZ 7 AIVEBBRAWTT A, Unix TIXRITY ROKREIZ [>T7 71
W] EWVWHIHEER2 TS 2L T HEIZRRTIRDOLVIZT 7 A IVIZREGF] TEBDT, ZNTI 71
WVEENE T,

...$ echo ’This is a pen.’
This is a pen. R U 72 SCF B AN 12

..$ echo ’This is a pen.’ >t1 <5 EIXEMEANIIHNLN
..$ cat t1 —T7A4INDOF%ERBL L
This is a pen. —ZDXFHD

EOREEZE 1TFOT77AIVUNMENEEA, 2/F7AEDEEIZIE. cat 25 Z N TEXET,
cat [ZIC TTELAEDTF AN T 7 AN EIRZIZER] LU E UM, 770 % 1EEfEE
ULRWEGEIE TF—HR—RIRDODANEHRR] IZABY, AfTTEANTEET (ANZEZKDLEZN
LZATCul-D 2 b E7),

...$ cat

This is a pen. < AJJUZAT

This is a pen. < ZFm

That is a dog. < ANIU/AT

That is a dog. < F/n

"D < ASIDFDY I Ctrl-D
.3

e Iyl 2RHTDE ROEDITEBATOT 71 VHMENE T,

..$ cat >t2
This is a pen. < AJIUZ4T
That is a dog. < AJJUZAT
D < AHDHEDY I Ctrl-D
..$ cat t2 < Z AR EDERIZ cat Z{HH
This is a pen.

That is a dog.

5.2.2 774 )LD [exam]
KiZcp, mv, 1n, Tm &S 4 DDA Y RZFHAL 9,
ecp 771 T7AN2 — TyAINVIDONEZT 7 AV 212aE— (77 1) 2 MEIF UL
HIEBND),

emv 77 ()1 7742 — T7AIV1IDHEET 7 AIV2IIEEGD (NSAKEIFRETDZ
ETHIDOT 4 L7 NVICBEITED),

oeln 7711 &4Fi2— 77410 [BDO4ETI & UTAR 2 #8EINT 5 (SASEIEET
2ZLTHIDT A VI NVICARIZERTLHILETED)

erm 77 M) — T7AINVEHEETS (IEMEIIZARTE 1 DIHEL, ZE02Y0 @72 & AR EH
%)

EERIZEDOHREINERP>TAHAEL & D,
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.8 cptl t3 <IE¥—TF5
..$ cat t3 —HEMIZF U N
This is a pen.
.$mv t3 t4 <HEIEHE
...$ cat t3 —HWHHTE B R>TWD
cat: t3: TDLI BT 7ANRT AL MIIEHY FEA
..$ cat t4 <HLWAETEH D
This is a pen.
...$ 1n t4 t5 <HLWVAHETZ DTS
..$ cat t4 “HOWHHETDOEEMEZD
This is a pen.
..$ cat t5 <HLUWHETTHRUAR
This is a pen.
..$m t4 —HWHATZE T
...$ cat t4 —HEMNIZHBELS BTN D
cat: t4: TODEOIBRT77ANMRTA4LZ MV IEHY FHA

T7ANVIZOWVWTIE, mvid ln THIZZ DT THS m THOWARIZHET D EIXIZEETY,

523 T4 LI KNDEE
T4V MOES/MIBROIY Y REHHLTEETE T, /4, fICHHLZav iZT 1 L7 M) 0%
HEZBELZY T LY M) DOGHiEEETLOICEMEATEET,

e mkdir 74 L2 M) —HLWT 1 L7 M) EMED

e rmdir 74 L7 M) — FA LI M) EHT (EoIFTHIBENDD)

emm -r TALVZ M) — FA LI MNIEHT (TDOFIZT7ANRHTTF 4 LI MYHHIIE

ThHHIHT)

TUTC, 77 VEBETEE T cp, mv. In D3 D2DIAYY REMHHE, 73k LT
FTALVIRNVEEETDE, TOTA L7 N)OTFIC LA UA4RIT) I¥—, BE) #iifER%
FRIHRIARY £,

mkdir za zb cp tl za/ts mv t1 t2 zb mv za zb/sub rm zb/sub/t5
rmdir zb/sub

BUE

iz i

1

5.3: 74 L2 MY EBEOKT

INLEEEIIROTAHAXL & D (BEORFZX 53 ITRLET),

...$ mkdir za zb <74 L7 N % 2 DMER

...$ cp tl za/tb <77 A% 1 DI — (AHTHEH)

. mv tl t2 zb <77 AIVE 2 OBE) (HENEFAU F )

..$ mv za zb/sub <71 L2 NV za% zb D NIZHE (HRTEHEH)
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..$ 1s -F zb —zbDRFDT77AIN—&
sub/  t1 t2 <I77AN22HTTo LI NUMRHD
..$ 1s -F zb/sub < ¥ 751 L 27 MDD TFIE
t5 —t5 7217
..$ rm zb/sub/t5 < t5 #{HT
..$ rmdir zb/sub <71 L2 M) ZHT

B2 ZIZFETIIHTHRAZIAT VY REMSTIRO I L ZR D> TAHARI,

a. Imkdir c119)] TEEMHT « L7 MU EMEYD, Tcd c119] TTIABEIL A IV, fHiin
T, INETIHADIFIEBLESI R T7 7 AN %E Tcp MM/ A% .| THAEMBEIZIE—
ULTERIW (T EAVY T4 VI MY %RKRT), TOT7 7 AIVAREZRER L. B
DIF ERAZFNTABE LU TR LRIV, ME2Po 2008, BHU RT3 0 05 %K
RELVR—RMNI&EDLHZZ L,

b. /class/jb/cl19/bin/get-files1 ¥\ AV RZ2FEITTDH L. HODKR—LT A L7
NIZ Tzz) &S HT T L7 NUMELN, TDOTRIZNWANART 7 A ILDREIND,
INEDTT7ANEFTRT THFNINOLEZW>THL L UL ED LD ITHEIT 5]
ERETLTHD, TOEIICEBHLAI, YOXDBHHTEETEZLIZULZLDH
HHE, HEBUCHRI LU PR RRz L R— MI&EDDIZ L,

c. ANV RInTIZ7AMIZHUWHEIN DI 5NE EFEIHINT WA, AR THLW
HHT] ROV TNWE Z L 2R T 5 HEEEZXTEMLU TALRIW (FHZ, cp TIE—L
TLKBDLIFEDILEZIDBALRTIL), EOLDICUTHRUZNOFHIHE, TD

RORTDN N FRREVE—NMIBDDIZ L,

53 T774IDBEMEIRESRTE

5.3.1 774 IDOETEREM [exam ]

TZ7AIIIARNICMA T, IEIERBEBUERODVTCVWET, TNOLOBEME2FRRTDHICIE, 1s 12
EoLHOA TV avEREELUET,

o ls -1 — EXZBHETIHELWIERZ KR,
T2 ZIEMDE D BANREZEIMU7Z7 71 ) test. txt BHDEDL L FEL & D,

..$ cat testl.txt
This is a pen.

That is a dog.

ZUTINGDEFFIETNTN LA FTHRMTEIDEDE LET (EETEET), T595L.
D7 7ANDEIFNDIZBZLZTL EOIN? (BAZRDIANIHATHL Z L))

..$ 1s -1 testl.txt
-rw-r—--r-- 1 ka002689 faculty 30 6 22 16:12 2018 testl.txt

BZIE 3031 M) TTA, AoTC0ELAM? £9, MEH] 8 XFLLUTHRADZ 3o £
ER b7b>b¢“[§|%*\&)f%‘ FLEHIZRZABXFEORB LY 23 NBWTTN, ZHIEEDITOK
DIZRITXF (FFOYINE %2 ERTLT) B 220 TNE 2D TT,
§T‘§3®EK%6®@‘774w% BBICAELUZHKTY, ZHEUZHREGEHEINTHA
We, BEDNETSTTR? (R AFBEEHELAT 7 A VETRACREDEAIZ, ) —H, B
DEIZHZDDIE, TDOT77A40VD [FbHE] [FilE7)V—7) TY, FbEDOHRIFBELELRDT
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L&ED? ZTNREEDAA, 77 IV eRHELTNGHEOLZVTLELDIC TRH#E] $56420TTh, I
512, Unix TEI—F DM TN —T L0 SBEENH Y, T—fI/EET M) 2RUE9, U
TEORRIZHD L2, ABHOHAR Maculty(BE)] WD 7V —TIIHELTVET, TOK
D M1 FZDT 7 AIIBEEDHAFTOE (IRITIEAN S 1n/rm THETOBMPER L £9). I SITAMNIK
REE—RT, DULHETHHPIL X9,

5.3.2 771 IDREXRE

group other
FEE U .
aneRs, L ORI
7V~ e T~
read write execute
K EZ75 EITTED
o Mg 4% =

5.4: 7 7 A VDR E

Unix Tld, 77 A IVOLREHE Z E— K (mode) LI, &7 71 )T IZ Tuser(FHFE) | lgroup
(IN—"T A2 3=)] Tother (ZDMDN)] ZNZTIUIDNWT lread(Fids)) Twrite(F<)J lexecute(5E
79%)] OWBRZRARETIET (M5.4), T— FERIE 1s -1 DRROBRMDILDIZEENET,

-rw-r—-r-- 1 ka002689 faculty 30 6 22 16:12 2018 testl.txt

ZHNIREDHITEA, FHE (ka002689) Iddid, & JIXFHEZDFEATIIAT, TS D NITIEE
AT ENIBREEFERLTOVET, FITL VWS DIE, FITWRER (VY ViEDTIT I LD A->
)77 ANIHLUTOEDBRDT, CFFET lhello.) BT TOI I LEE>THL T,

...$ echo ’main() { puts("hello."); }’ >test.c
T1f7ocr7mr I A

...$ gcc test.c <IV/NA)L

...$ 1s -1 a.out <7 7M1 )Va.out ICHEFIWANTES

-rwxr-xr-x 1 ka002689 faculty 6626 6 /] 22 16:18 2018 a.out

...$ /a.out < [HBUEALED a.out] DIFETHELT

hello A=A INOLY)

Unix TEa V81 Z1% Ta.out) EWHRFSZLABDOETEAR T 7 AN EELZDT, ZHDE—R
%505 LHEDZEITARRIZASTOVWETY, RIFEZHMOT7 71V RET,

...8 1s -1 t1
-rw-r—-r-- 1 ka002689 faculty 15 6 24 15:56 2018 t1

77 At FibE (ka002689) IkFiAaE X L EIZHRETT A, Y — 7 faculty DA, BLU
fhod NIZiEFits Z L OAFRETT, E— ROLHX, chmod I¥V Y RTIRD &S B THEL £7,

e chmod WR (+|-) #FAl 774N -+ —E—RZKRETD
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R Fu g o ENN 1 DB E (ENENFEDLE, JIV—T AV ZTOMODAN%EKT), [FF]]
Fr. wo x EN 1 OBE (ENThigiA, FHE FGTERY) T, [+ FTodfFazdil, -1 &
ZTOFAEZWMIREEY, LZLZAFI>ZTDTT7ANTROTAHEL LD (alFBE LWV FEIET ugo
LHUTY),

..$ chmod a-rwx ti <2812 LT IR) Twl IX) % OFF
...8 1s -1 %1
—————————— 1 ka002689 faculty 15 6 24 15:56 2018 t1
..$ chmod u+rx ti <HMIXLUT [R) TX] % 0N
...8 1s -1 %1
-r-x———---- 1 ka002689 faculty 15 6 24 15:56 2018 t1
...$ chmod go+x t1 — 7 N—T /A LT [X) % 0ON
...8 1s -1 t1

-r-x——x--x 1 ka002689 faculty 15 6 24 15:56 2018 t1

chmod TIEXED 1 DD HELE LT, twx D3 LY M2 I HDIERHATIEETAZILETEET, 8
HERBIE 2RI (BEY M) EREFREDOHIGZR5LITRLUTH T ET,

# 5.1: SERFUZ LB 14#EE— RDIERE

it | ¥ b | LREERRE
0 000 -
1 001 --X
2 010 -w-
3 011 -WX
4 100 r--
5 101 r-x
6 110 rw-
7 111 TWX

FEERIZIE User/Group/Other DIFIZ 8 R 3 M CTHREZH ZRVE T,

...$ chmod 750 t1 «~ 7: rwx, 5: r-x, 0: —-—-

...$ 1s -1 t1

-rwxr-x--- 1 ka002689 faculty 15 6 24 15:56 2018 t1
...$ chmod 642 t1 <~ 6: rw-, 4: r——, 2: -u-

...8 1s -1 %1

-rw-r—-—-w- 1 ka002689 faculty 15 6 24 15:56 2018 t1

ZDESIT, chmod IVY RS> LT, IEIFLMREET—RPEMIIRETEEXT,

533 T4 LI RMIICHT BRERTE
CZETRITAMINTEZE—RZRTRILZN., T4 L7 VI LTERU IS IZE—RM
BREINTVET, EBIZATAZLED, T4 L7 M) BEROERE BRI EZ12E, 1si2A T
vay [-d) 25220ERHYET (ZOLRVE, ZTOTALZM)D THIZHB77 1)V O
HElRERRLUET),

...$ 1s -1d bin
drwxr-xr-x 2 ka002689 faculty 16 5 18 14:45 2018 bin
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INETT ok -] ZozTE—ROEHED [d) IZB>THETH, W T4 L7 M) THD]
ZHEERLTCVET, ZLT. 20T V27 MK THRICEGHEO I LB EFEFHTE D
[N —TRMDO NI HL I e e FEFEITITED ] LWVWSE—RIZES>TVET,

ULIUT 1 L2 MV 25tk /B S /EFLE. EDOVIEERTLES? TARKRDESIZRY
Y (EZZ ANBEZE LK),

o FIT(x) — ZTDTA VI NIDFIZHE2TT7ANRTA LI M) & (NAZLTHELT) 77k
ATED, ZOE—RWOFF 2L, 22 HD 7 7AIIHRDAN (—#/ 7 NV—T/E57) »
TI7RATHILIF—URONDOTREL WD LTI LRIIED (8B A, BHAWT Z7EAL
WEEFETA LI NVDE—RELHET D),

o A () — TODTALI RV D—Ex s AV RAYTHRRTES, xE—RBONTHrE—
RMWOFF 7Z&. 774NV EBER>TOWBAUNZEDOHDT 7 AIVIZT V2 ATEIROOD
T, HIo TR ANEZFIZT 7R AIED LV MENDH D, (FOT7 74N %HDD, FHiTDH
FZD7 7 AIVEKRDE—-RIZED, )

o HEX (W) — TALZNIDEFELIX, TALZRMIICHLOWTZ 7LV EEINLEZY, 2212
577 ANVEEIRTEZIE, ZDED, ZOFE—RNOFFZE, 7710 EBIMUAZYDHIFRL
ORI ES (FOT7 7 A VDGDL, HEFDHFITOT 7 A VEKDE—RIZED),

T4 V27 M) BRSO D IREREDEEIX, 77 ANV EFEBKIZUT chmod ¥ Y RTIFTRA £,

...$ chmod go-rx bin
...$ 1s -1d bin
drwx-——---- 2 ka002689 faculty 16 5 18 14:45 2018 bin

HE 3 HADR>TWE 771 )%& 1s -1 TN, RET—RZ2MHERL 2RIV, TOR., LATOHR
BER o> TARI,

a. BADT7 7ANVDE—RELHEL, [HORN] EDODONEE (cat KET) RRIELD
YUZY, T#IFRN] £DIC (cp THAX2 IV —42RET) BIS L LABAILES R
DMBEUBIV, THIZTEHDDVHDITIEHO RN BREDFEFLZZEDHEE
FANRD BB LW,

b. HADT 4 L7 h)IZDWT, TOREE—RELETLILEDE D BMEND D0 R
FUTHRI, BHIZEHMINUT lrwx) 2R TORRTEN r/w/x 2ENEN
OFF IZT2 DL D BRMENDH D NHNRD L, BB, 1s TT 1 L7 MV HEDIFR
FRRIEDITE M1s -1d T V2 V] ODEDIT [-d) 2BETI2HENR DD,

c. /class/jb/cl19/bin/get-files2 ¥ \VD AV R&FE(F T2 L, HADA—LT AL
MUz Tyy) EWVWSHTF4 L7 NUMELN, TOFIZNANART 7 A VHBREIND,
SEET7ANVRT 4 L7 MV EXERAERERRINTWVT, TDOF FTIHIHR
PIFANRLNBZNEDEHD, FTIZEDEIDREDVH D HER LU THE LRI,

54 TXRAMNITq4H

ZZET, YYTNT7 74NV EMESDICIE echo 22720 LTE X LA, FEBUZ Unix TIEXZ
THHEEHFED TSI LERA, £9. 77 AIVTIEABPGHD D LFRASEZTFAN I 7411
(text file) &, TNUSND (EEDOE Y NN A7) N4 F Y T 74 )L (binary file) E3H Y £7,
ZUTC, TFAN T 7ANEERLUZVEET 2007075 LADIEE2TFANIT 44 (text
editor) £IFU E 7,

Z 2 Tld Unix TIEL<HON TS Emacs EWVVD TFARNLT 4 RIZDWT, TOHRAKIH % Y
D ETET (BORITE > LN EEHNET), Emacs DFEANRETIVER 55 IR L ET,
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e

screen -

E)uffer-z
5.5: Emacs OfEE T I

T7ANEESZVEBETDEDIE, TRTNY T 728> TRTITWEY, Emacs 3Dy 77
ZHATCOTHEHED 7 7 A IV 2RIKICHET S £ (SEIXEEDOZONY 77 &2 1 DUV EE
AIR)e N 77 D—E (fE L T2 M) PEIICHERZ THWET (Z0HAYIE Word & & &
[ UTdA, FEERIZIE Word & V) Emacs D /A HETT),

Emacs OO 1 Di&, a3 2 RAFTART Ctrl-0O% Alt-0 (Ctrl F— Alt F—2 L AN 5 L
NPDF—%4TD) THEDZLTY, BENEVI L, T X TFHELLPIDIE FHEOXT
ZHBIAL ] ZEBDT, XFF—%2TDEEI 275 [TOXFENASL] ZLIZUEMNSTT,

Word & XFHF —%F[ 2720 TDEFFEADDTET IIXEUTE A, 72720 Word TIEX F X E 4H
BBIEA =2 —PHRA Y THRRLETR? TNEXD L, YU AEENKBEIZ R > TRHED N 23R
MEH T, £ 2T Emacs TlE EBD & 512 Ctrl-0% Alt-0%# > DT (Word TH KL< > I~
VRIEF—R—=RKIa—bMAy P UTHBRIZZS>TWETH, Emacsld [F—KR—RKR¥a—rhv
USR] DIFTT), BB, UFTIE ICel-0O) 2 T-0) &ERELULET, E20 Alb F—280
BRESHY) EIH, A-OIEFHEIZ TESCHF—2 > Th60D0F—%24D)] ZETRETEET,

IT, HUMS5 2 RTLEIN, 77 A NDiiAE SEBTOMDITY REHML FT,

o “X1 — HEHIAHE 2 DENX N TWTHNEE 1 5 ENITAHE,

e "X°F 7 7 J)V#% [RET] (Find File) — 7 7 T VOWNEE /N 7 7 IZH A A THREIZM R 5,
ZTDT7T7ANPELZTENGETESIZDNY 77061302, 721 lemacs 771 )V% &)
T77ANVEEBELTRELTERL Z &,

e “X°S (Save File) — Nw 77 Mo6T7 7 A IIIEIRT (XM T 7 ANV ERELTWAERD
DL EELND),

e “X“W 771 IV% [RET] (Write File) — /N 7 7 DNEZHD (Z ZTHATEZIEEL TWD) 77
AINZEZ T,

e “Xi 7714 [RET] (Insert File) — f8E L/ 7 7 T VOWNEE H—V IIVALEICIFHFAT D, Z
DAY RTIE2 XFHM Ctrl DR\ 172720 1] BOITHERE,

e "X"C (Kill Emacs) — Emacs ## 179 %,

Emacs ##EH UL TAEL & D, TRIIIEHEL - T 74NV EHFELTIY YR lemacs 771
Voa) ZEGUET (BED &) 25105 L. Emacs 4D ETIRO I Y R TERA), T3
EHUVENEN, HELAZT7 7 AIVERETESIREBIZEASTVET, JHEO—FTOTIEI=
Ny 77 b, 774 INVHEANBZREDL X IZfbNET, TLTTD 1D EDITE2E—RSA VL
EOY, 2R 7 7 AP XTI — RAEWERRRINTNET,

Mite I3 < ¥ RIZSENERKEOFMH TS A, KEIF—, [BS] ¥—, XFEF—AZIJTELMEIXTE
F9(ZZUKRAF—XY Cul-UDANEHRTY), mEiF LD 1°X°s] T7 7 A VERFELET,

o JHHE DX TFF— (self insert) — TDXLFNH—VIVNEIIHFAIND,
e "N, | (Next) — #7—Y )& 117K,

e "P, T (Previous) — A—Y I & 117k,
3312, X Window AMEZZVIREETIE (&) RUTRBILAVEEELEHA, PRILVWTTR, £5R->TVET,
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e °F, = (Forward) — 1=V L& 1 XFHEN,
e "B, < (Backward) — A—V )% 1 XXFEN,
e °D, [DEL] (Delete) — 71— IVLED X FZIH T,
e [BS] — W=V IALEDERDXF2IHI,
o "\ (F—A—RIZLoTIF¥) — HFE/HAGEYE A,
B4 INETIHE2ZTFARN I 7ANVDENDNEFELT lemacs 77 ()% &) T Emacs %

EEIL, WEZBBLAEIV, 77MIIVONEEZEEIZLEL, Unix IVNY RCTHER 771
IVDOEIDEALZHER LRI W,

ABD:EE A
AHOMEIE THE 1) TEE 2) [HHE 3] TEEND/NEE KO THHE 4) (&5T 10#) OF» 6
1 DOBLEZERL, #ERZLVR— P UTHELUTHEL 2L TY (EZTHAL 2071 VN
RO ZRHZNAENHET 2D T, AEBIRREMODY 7 N TIEB LU CREZIZIE -9 2 L 28D
F9) UTONBENIDIEIZEEFND EDIZLTLEI Y,
o HUIZESH OV Ea—&VTFIYVR— N 5], FPHES. K4 BIEHEMZEL (IV—
TTRoEEDIEITN—TDAVN—LEORLEHEREL, )
o EDOFEEEEL (FARBETH D% LIE— N 2HO AR D02 REICENT ),
o LIR—IMARKDONE (o7l TDER) 2EL,
o B (REEX S LMERANVI LI N oI e XHEZI L) 2EL,
o UFDT V/rr— MNIXd 5%,
Ql. 77 ANV ATLAR T 7 A NVDEHEIZODWTENLS SWHI>TWE U2y, Fizlli-T
HHM»> 72 Z &3 TY D,
Q2. 1s & 77 A INVDERREPEDMOD AT Y RIZLD 7 71 NVO#EEE (HAPHEEE—R
BEDZREEDT) GUIIZLDHFEL L TED B 4,
Q3. V7L ovay (SRIOPETHMN>7228) - B - HEE LS T,
BH, MEIEIN—TTRoTHVERA, TOHAEE, (AVN—K#EWHELAZ ET) LE—RME
BFEEHTHEL TS ZIW, VAR MHEMFE— (T —) L RO OSNGEIEE—THd LR
RBIZDWTHEBIINRFIVT 1 2R edY £,
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6 TXFxANTFAINETT14H

SEl0HEIZIRD@EY T,

e IV aA—ZHNEHTHOTFANDRIUIDWTESR — ETF—22Yy a1 Ya—4& LTk
TEARNTTANEBEOTEDFEHZH>THL LEWRTT,

e HAZEDEMO X F 21— REZOMBIZDONTHESR — HAEOSLEIT N T TIIEZ DT
XFI— ROHERIZHETT,

o%#XFI?4ﬁEmm@%ﬁ@%*ﬂﬁbf%&AfiﬁﬁfﬂﬁiA%Vﬁ—F%%<®
WS EERDOTHEMEZ D EDIZR>TEL Z &IHMiELHY £7,

6.1 TFAMNTF7AI

6.1.1 TF¥FAMT7AIEXFI—FR

TEFRAKRT 7 A (text file) &1&, AMBICHODZ XL FENRLTLZT77AIVDIETLE, LML
sz~&iﬂWﬁ§i¢&TEyfﬁhﬁ%ﬁ*ﬂfwé*WT€¢#6\P%?%Wﬁtﬁéjéﬂ\5
DIFESIWDS e, E5DAULEATHREL & D,

ﬁ?@@ﬁﬁﬁ@fj@b‘%®ﬁ%® BREEY, TNTNOXFIZEENRNE D IZES
ZHEYYTEY, ZOFSEXFI— N (character code) EIFFOTE T, IRIZ, EBRIZT 7 1 INIXF
EANDEETIT, TOXFI—REZLEY MITEDES IZRHTLINE2IOET, INEZTDXTF
DOFFEBZVWLITYOA—T 1 V7 (encoding) EIFOET, HHU & F & F ) DFRE CLEEDOXFE
MHAGEDLF M) IZOVWTXF I — R ERFFL2 08728 D% XFI— R{FEFR (character coding
system) £IFO E 9,

IVE2—=ZDOPIIE, BADXFOMEVPRSNTNZDT, XFI—REFEIMDOX %G
BREMHY EFRATUE, ZOIAELN, BUETEMON TS XTI — RMKRIZ ASCIT O —
R2HY E9 (XM6.1), ZAUITEET - G5 L HIECTFNSmRY £,

ASCIH DEXFETEY hTREETH, 774 NMIEA F BEY b)) BALTHES DT, 0] O
Ew hEBEMU, 13 M1 XFEANEYT, MW ASCHDOTFANTZ7ANVTT, TFAL
T ANEIE FASPOXFI— REROEY MMIBA>TNWE 77 A IVEDTTY,

FEEIZ T 7 AINZED LS REY MR ASTOENEFANSIZIE Tod -t x1 771 LWD
AV RPHHTEEY, PoTHELL D,

..$ echo ’This is a pen.’ >test.txt

..$ cat test.txt
This is a pen.

..$ od -t x1 test.txt
0000000 54 68 69 73 20 69 73 20 61 20 70 65 6e 2e Oa
0000017 < Z ZDRRIZT 7 A INVDERX (2L 8 #EXKED)

X 6.1 LHET D E, FENIHIAD [54] 1 TT] TT U, AFEBET., EDOHD 2] & 1.] T
F, —HERED [0a) IFBITXFETT A,
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L Oy v 1 | 4y 1]
T sEh 0 1 2 3 4 5 6 7 16
4y b 000 001 010 011 100 101 110 111 —i&
0 0000 SPlo |@ |[p |- p
1 0001 | 1 A o |a |a
2 0010 2 B R b r
3 0011 # 3 C S c S
4 0100 $ |4 D |1 |d t
5 0101 % |5 |[E |y |e |u
6 0110 & | 6 F v |f v
7 0111 7 e w9 |w
8 1000 (|8 [H |x |h [x
9 1001 | TAB ) |9 | Y |i |y
A 1010 | NL | |13 |z ] |2
B 1011 ESC| 4+ | K [[ |k [{
C 1100 | rF < L |\ | |
D 1101 | CR = |[M | m [}
E 1110 > N | A n =
F 1111 ; |? |o |- |o |DE
1 63 —i

6.1: ASCII a— RD*E

BE O SANERF 15 XFETO1{TOT77ANEIED, 3~44D 7 )N —TTHWI lod -x t1
T7A] OfEREZFAETARE HUCENT) M T ETORMZ 5D B 2L TARY
W, BB RIS R B U NDOERE 35, !

6.1.2 BHAFEOXFI—FK

IT, EFEAPo2L LT, TREHAFEOXFEZED TUL L ON, TORNIDURERNZRGEE U
9, ASCII TIEHTRD & S IZHEEDOE Y ME 10 TINS, €2l % 1] IZULAGEIC. 1 XF%ES8
Ly hTERFENS & D 5L;c~71m\ii? ASCII CAFRN DT R Ik 27 = 128 FidE, BN 3
RMAIHY) £, I -0V NAKEDFFEIFHEFEIZRVT (X, HEFEOXFIIT 7y Mg 2iEm
UZXXF) MdpdDT, Thae ZOH S Lbubti%ﬂ—l\éﬁ;ﬁﬁbibto

HATIE, HEFERRTEIDEERAT HHED TV VAP YY) RN >72DT, ARHAFTD 50 &L
1 1) 220 MTEMUAZXFI—REFHLUELZ, i 8EY AT X (RIRTT A
REAHF] CIFOET, S THRMPET & FRE IR THEMA - PEADPHOXFIZE >TSS
D& FEITETH. N8y NAFXFTT,

RN TEFOFRRPHTNTES EDIR5D L, ZALIKET 2 EDZHARGEXT I3 — RRRD A

NI, BAIZESRM (Japan Industrial Standard, JIS) & U THIkE JIS C6226 WED SN E L
72 (BUETIZHETINT JIS X0208 L 2> TW\WET), Nz JISEFI—REUZET,

BIE 256 £ DI MITEBDZ N b, HARGED 1 X723 NTRIBENRHY £9, T
TIOHKETIE, 1~94 D TRFBS] £ 1~940 [[EFS] 2HlAaGOE: [REES] T12ODX
FeRTEIDIBO>TVEY (KESHW LA MH, fE SR 234 bHISHIR), 24NV
&, ASCII O F (X ZTH Y, HICRASZXE)MWN T ] ~ [~] ETDUUHBDT, T
MNUTHIEIEZ L WS EEDH - 72720TF (M6.1 2RTIEIWN),

6.1.3 BAEOIVI—FTaVvY

JISHTZa— RZEBRZT 7 A VKT S & X12iE, ASCIIOXFLRETHHATD Z L
INEL, TITROID2DTLY A—=T 1 VIDPHRBINBHINDSLDIZRY £ U/,
ey b @B ERIIANEY, FEOWICRATHOI LES AN EANSE &Y OEDH B LIPS LA,
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e i50-2022-jp(\ D D JIS) — 1S0O-2022 &\ D DIXHIFI T ESC TUHED 3 /3 hTI EX
FRXFA—REYFEZD L VIBIETHY ., THEHNT TESC-$-B] TJIS2/51 hI— K,
[ESC-(-BJ T ASCII I — RIZHIE R %,

e euc-jp(HARFE EUC) — —HBLEDEY FHB0DEDIX ASCIL, 1 DEDIX 231 h§ D JIS2 /A
A A=K (DELEHOEY b 1IZUEZED) T 5,

e shift-jis(> 7 b JIS) — HAGE EUC (ZHEBIL TWE 2, 8y hAF e HfFEI DI LHICT
S5UEED, TD7H 23 MXFED 231 NHIZEEHDEY R 0DEDEH D,

i50-2022-jp IHIDE T A —IVRE 8 Y M XEMERBLWIGHEIT, euc-jp (& Unix ROV AT A
T. shift-jis I& PC & (Windows, Mac) THONT I E L7z, IHICHAR I LIZ, fTROXTEH
Unix 5 Tl LF(0a). Windows 52 CTl& CR+LF(0d0a) ® 2 /31 b, Mac Ti& CR(0d) »¥HH N TH
FU7, TUTHIRUTFS(#k) RE KDY AT ALATEMbND E5I1ZAY FU A, SITXFEE Mac
TlX OS-X BAKg, Unix LHUIZAR>TETVEY, 2FY, HAFEOXFI—R (Lzva—FT1 v
IYVIEKRERILL TOD &0 D DOPBURTT,

6.1.4 UNICODE & UTFS8

DTk, EHROEDO X TFE S & X, 1S0-2022 BTN, SFEZ LI ESC TH £ 2 331 M THJ
BATHWL, WO HEL»HY FHATLUAZ, LEALINTIRI Y Y a—212 & 5 0B 72 /-
O, [FTRTOEDTRTOLFIZ 16 EY hOXFI— RELD YU TTHEES | LI EZHIEN
FULA, SR UNICODE T, Z0# 2 HIz#D < EFHEHK ISO 10646 HlE X T\ Ed, 2

# 6.1: UTF8 2 X 2 =/b,

UNICODE Of#i | bits | € Ml (UTFS 12 & 575 51k) bytes
00~7F 7 | 0XXXXXXX 1
80~07FF 11 | 110yyyxx 10xxXXXXX 2
0800~FFFF 16 | 1110yyyy 10yyyyxx 10xxxXXX 3
10000~ 1FFFFF 21 | 11110zzz 10zzyyyy 10yyyyxx 10xxxxxx | 4

UNICODE IZ 81 2 FELITIFEEDO AN H Y, TDSHT, 151 b (8 € M) DML
ZHiEE U728 DA UTF8 T3, UTFS8IE, 00~7F D#HipH|x ASCII & Z&IZ—HLTHBY, X5
WINRTOEDOXFE2EFLOTHRAD 2OMHENPT L, TOMHHENLE>TWET, UNICODE D
X7 a— ROHPHIE 21 € hTRETE, 000000~1FFFFF £ TO#HMIZAY 3, TLTTN%E
UTFS TS5 LT D & 1 3XFEMN 1~4 81 N TREXNE T (F6.1),
6.1.5 XFI1— RKDZEH
EEDE DI, HAREXFD A7 71 )L is0-2022-jp. euc-jp. shift-jis. UTFS & 4 FiEHH Y,
TNTNEDONTNDDT, TNOHDMTEMMTDIHRENELS I ENHY F9, ZI T (1) IV
Y R nkf 25 AiEL. (2)Emacs DEEIZE D00 2FEHZ MM L 7

F9 nkf DFIEHENFITIRD &S IZFHHETT,

nkf -j ANT7 74 >SHAT7 74 < is0-2022-jp (ZE
nkf —e A7 74 >HAOT7 74 < euc-jp IZA

nkf -s ANWT7 74 >HAT7 74 < shift-jis (CAHH
nkf -w ANZ7 74 >HA7 74 < UTF8 (Z44

HOMDI—=RUNREL TOERAN, ANMET 7 A VNE» S BHEHB I NET, 72720,
HEPHANZ R TS 2 D) DT, TOLZFRFIANMOI—RBHEL T LIV, THIX

2P UEBIZR SO TADETRTOXFE R 16 Ew DI — RIZIEFST 2 DIXEMZ L OxvY) | BIIETIE—H D 7%
16 Y b2 2O0D0RIFAEE L TRELTVWET,
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THHEED/NLFE RKLFIIUZED] 25D THELET, & 2IEX ANNBUTFS, Hh
Meuc-jp 72% [nkf -We t1 >t2] BREDLDITLET,

XIZ Emacs TYM, AP TIEEARTID2H, Curl-X ("X) DRDOVIZ CxDE IR LU ET,
M-x (F Meta-X T M, HIZ [ESClx TERFIZMA D Z LIZHR, Emacs I$IRD 3 DIZDOWNTTH
THHEIZ TEDXFIT— R, YO&S RBATHAIl 2HETIET,

f. 774 NViAEE — 774V EED /ELSRKHOXFI—R

t. EHH — BHERRESIZRDEEIOXFI—R

k. ¥F— — F—ANZBIBHLITOXFI—NR

Emacs % no window €— RTfifid & X256 3 D& EMMEICAY 29, GUI CEER%.
FANTWVS & Xk, HAIRREF—DANE Emacs NWEHES ZAD DT, MEIZRLZDIET 71
MAEXZITIIRY £T, 3

e Cx [RET] f 32— K [RET] — 7 7 1 )ViEiAE I DI — RFEE

e Cx [RET] t 2— R [RET] — WK D 1 — R%E

e Cx [RET] k 32— R [RET] — F—AJD I — R&KE

HETEDI— Ni& Tis0-2022-jp] leuc-jp] Ishift_jis(ZNEFFED DR EN N Tutf-8)
DVWTNMNT, ISHICHITI— REBETDHEITIEEDERIC [-unix] (LF), -dos] (CR+LF),

[-mac] (CR)J] OWIFNDEIEL T FHELAVEARINETLERLILAS), IhbDER
WX [SP] F—Tav 7Y —vavhfliz £9,

HE 1 HAEOUOLWE [H WS AE] 277 A NIIEEZRAA Tod -t x1 77 A)N] THRRU,
ED LD BBAMEDRD 2D EMET LRIV, FEOWTUTFTDILER S TARIV, WInEx
ZAED T TR ED BTV ENIHHT D Z &,

a. I— RRELEHELURWREE (UTFR) TOULMNBDE Y MRE—EREED,

b. UTF8 AN DXFI— RTOOLNEDE Y NRE—EREZED, UTFR L XD LD ITiES
TWANERadTs 2L,

c. XFIA—R%Z1DWD, OSWNE, ARZAF, W7, M7, ETFREOFRI L DX TFI—
RIES 2TV HRETT 5,

~

EE 2 HAREDXES is0-2022-jp T7 7 A IMIZENTH S Ttr -d °\033° <AN >l TEH
U, XFEF L TR I 2ERT S, TEE0, IROBENS 1 DM ERP S TARI N,

a. ZOMIF T AN EAAEL UTHDD 77 ANV E T L THARI N, 45

b. BAIZEITCT 20D DIZ, O6DBRENZNTIZ. BEATE2OLRRIZANBZITHS
FILLTAHRI L, O

c. (F¥ VY IBBEL AL T (WDD DA & 28 M XFE (Whp D ef) IZFR U X
FRDHZD2EDPNDONDHD, TOEHLEMD NIIEHDDIFAZDN, HEDOIFATERN
T7ANEFEATHD EDITEMT D HIEE G LRI WD,

37220 GUI TH>TH, Emacs DHEANH AE—R—ZAMFTHL EE, IE—R—ANFTIEOFI— RIZEDE
SRERDHY) £,

Emacs TIXUFT3 7% ESC X7 TC-q C-jl. ESC C-q C-[J] TANTEET,

Sk h: ASCIT & HAGEDO Y 2 1E ESC-$-B. ESC-(-B TH-o7/2¥ A% ESC 2HIBRL 27202 FAEIF LT3,
T7ANIBENLZNXFEX & 1 D#ET, sed TS-BX (-B % X-$BP X-(-BIZEZHA TS tr TIDX %£7\033° I
EERZNERDIETTHD (A, HESZEIWMADR I UEEEHDN1E),

Sy hitr TOLDBRDLNS NHEARNFD LA NEIZ, EHEHFTO 1A NHEOLAARD 131 MH
WWEIHMANIEE N, 220, 25 FHIZZTNLDOXFERHTRDZDIZEHAIET DL LA LRoh0nE,
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6.2 Emacs D
6.2.1 T77MIGEHEXSE

J6lZ Emacs DEEARZGHU 2B 7 7 A VBB THAZEDIZ, Cx C-f (77 1NV ZE#HHE)., Cx C-s

(1'%7(?)\ C-x C-w (AR Z DI TRIF), Cxi (771 NVEFHA), CxCc(fT) DY EU7
RIZHEMZ I Y RERPTHIET2DIX C-g (k) TTEET, F2, FEfUL&-2IENY

DAY Y ROFREWMIHETOIZIE Cxu (TY Ry) MERET (IDHELRCEESH Y £92Y),

6.2.2 H—VYVILBH

C-p C-n C-f C-b (EFALGIZ 1 XF) RO E LA, AHIZOWTIZ 1 HETOBE TS M-f
M-b &R £9, FATHH/ITRIEEFTDDIZ C-a C-e WMEA, XOEH/KBIZBET DI
M-e DMHEZ, /N 7 7 D/ KEIZHET DI M-< M-> WX ET, XROHIEE LT, C1
W& A=V IVOHZTMNHEHEFRIZERD K5 A7 10—, 1#mEED /R30I C-v M-v 2# X
9,

BUEND DIMAFTHMNEE — R T 1 VIZFRRINTOE TN, FETIC—YIVEBET 5I121E [Mx
goto-line [RET] {74#( [RET]) TTE 9, 2> 71— 3V [SP] E@’C [M-x got[SP]1[SP][RET]J
ODJ:5 WHSHTEY, F2, —BITav Yy R TCu Bl TBIET L 74 7 ZA%D135 2 2:733

Z<OBFHIYY FTRINEREREE®KL £9, 22X IC-ub Cnl T5HATNIAFT
i"’;"o

6.2.3 HAEAN

HAGEANE—RIE C-\ £/21X C-¥ TON/OFF TX£9, ONDL XZf[HRAAZEDIEO—~
FPRERIND DT, AJTULZWVHGEDGHANT HIAD -5 [SP] TEFAML £9, HEFLHh
IFIR Dzt 12 a@@/ﬁumﬂﬁ IRBDIZ Cn Cp A ET, ELWETIZR S5 [RET] (&
fﬁﬁ%bia‘ HFEIZ & o TIFEHT 2 Bifidy O HEIC PN D ZeNh) £9, DL I, X

0)[’@]‘)75‘Eb<fcu\ £l% C4 C-o TXHi% UC%T’D{EE@T/%M&Dé EMTEEY, BAED
SCHT OK THROCHIZED DX C-f £2FTDO XKD DI C-b TY (X6.2),

fujiyuu
AN y

ALWS g %

75t * ci cf
L% TEH TEH

C-o _I C-b l
TEY v WNEH g THH
gy T SCHf

TS

6.2: SCHIMHIEX U /Hied & SCRiR B D T3

6.2.4 HIffEOIE—R—2Z K

1 XFHTDIZ [BS] [DEL] C-d 23D £ U722, KEISHTDIFRETY, TDL XiE, C-k » 17
KETHT., BIITRZRLBUTZIET] ZROT, Ihz2d@f[4d25 I8 TITRATHL TWITET,

Emacs TiZFILY) v 7 (kill ring) EFFHEND A BN 7 703H Y, TIIZTFA M —IRIRFE
UTCHIDAREIZE U2 UET, C-k OEITTHU T F A MIEBOEST O (MOEIEVENIZA S
RO TEL £ THLY Y FIZAY 29 (1963 1),

Word 2 ETRIETITIXHETHIPHEZ YT AT R I ZUTHYD £92, Emacs Tl& (1) A=Y IO
BIEH2MEEZ [v—20] U, 2 RIZH—=YV IV EEEOEGMETBETL I L TY—27 L DORIAH
PHEUTHRETE XY, ZOHPEDIL %Y —2 3 (region) ELIFUEY, Y—2V2HETDHAT YV
RIZIEHIZIE C-[SP] TE A, HEEOBRE T I OF =T AHIZE Y B THLNTHDDTRD
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DI C-QEMDBREDRHY 9, V—VavoORIPHEMRATDL2DICIE, ¥—7DAEE 1— VD
MNBE2ZMWMTZ2I3T YR Cx Cx MMz ET,

F1—=3 )
A7
(aux. ) (ax ) (e ) (s )
Shix g ]\ 2L, 2T
o, o, Hhix nix
ZUT, U, E B, ;<au£T
b B v, m>, Y. 5
B, X<,
L. m5, v, @5,
J _ J _ J _ J
cC-@ M-e C-f C-w C-nC-@ C-nC-n
e - hix - hix
1) A
)7 Fu, I,
(aax. ) (&ix ) (& ) (&)
ZLT BN Bk Hhid
Eom> BN X £ AL
U, 2L, LT
v, m>, B hik
ot<7§£u\:_|\ QN }
¥ m>, r.om
L J L Y, 2e )| U > )
C-w C-pC-y C-nC-y M-y
HNix BRI BN BN
£ <N L< BN LB RN
TRy IS IS IS
R L, Fwn v

63 ¥v—27 -V—=—YarveF))rs

)=V 3a VORWEIZ C-w THIFRI NIV U ZICAD £, 72 M-w TldV —Y 3 VIFHIFRI
FTIZETDONENFIVY) VI =3I NET, Cy lFFINY U ITORHE (REICHLZY IE—UE
#HiPH) B =Y IWMIBIZFHFAINSGDT, TNEHWTTFANEBETEEY, TLUT, Cy i
WTCTD M-y &, WEFAINAZEDEZDY Y FZO 1D Ho-HPEICESHBRAET (XK6.3T),
M-y 2L THS 28T, X520, 320 TEET,

RAEDNIFEIZHEEE S TTA, HELILSMHIDIX C-kDALDTEDHAMEZK 6.4 1TRLEL
2o EMTIEETTDORPFETH—VINEBHULZTIT Ck 2HDOLTRETH Y I, h—
VIVRBIMTRIZED £F, [RET) 2 DL BUTAFEAIN, TITCy Z2[EFTDL, EIZHY b
UZNEN 2 BFfFAINET,

AMTIXHEE [RET) TEAT2Z2F AL, 1 D EDITHHICAST Ck 2 2[FTDE, SEIFITRETH
WD Y hIN, SECy 2 2 DLITRETEDZEDN2[EFFAIND DT, 21701 AT
KIS

6.2.5 F—HR—K¥o0O

Emacs Zflio T3 & TR UG Z R E{HN/2v] LS ZERHYD FT, TDOLOIRE T
[C-x (oo EREDFTHE---- Cx)l D&SIT TF—R—KRvv70OfKBaI~v> K] [F—FR—-Kvono
Mraxy R THEGZ LT, MoH#EE2 TRXTI, TOHhE TCu BE Cxel IZEVIEELL
FHENEZETIEONET (1 ETEIFIL TCxel ), EREOITH) OHfIZI@EFOXFE IV
VREANOLNDEZDT, TRTDLHAEDS/ZILNTEET,

e RIE HBFOHDO 0 XFIIXFEIIZ (] 2 Ahzned5e, £9 Cx (. C-fCx
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ORI A RN _IRETICp .
e o oE R
uer § MM BT OUR P AL T O BT %R B AL
o B R 7 M BB R AL . J
C-k C-k
| ( N\
Ck oo s
o oH R
S J
[RET] CyCy
s N M
R % o oH R
MM BT OW BE AL T OB BT O9R BE AL
L J BOME B U BE AL MR BT O9R B2 AL
C-y Cy
s N
@ jp o2 2z - J
MM B OBR B AL R OME BT B BE (A
I\ J

6.4: 77V h&NR—A b

)] TY/B%EEHL, [C-u20 Cxel TEATUETEEZT (o THELLD).

6.2.6 FREEH

Emacs THEFETF AR ZFE->TWD L XEA V) X & )LH—F (incremental search) BREDMH 2 F
T, ZHIHTAMES Cs &A1AAD Cr THIBL., TOBRXFZ2H DI LIZTIETOXTFODH
SAEIZA—YNVHIBELUET (ZTLUTANZ [BS] THVIHETE =Y ILEZTDIAZITETIOMNE
WRY 9 — X65), OIFTEDRREDN- 2L [ESC] TR TTE T, Bon{FHZDTY
M, HAGEOGEIXET AL —fITHZRNDT, £ 2 & JFIEA M-x search-forward [RET] XX
F%] [RET] » M-x search-backward [RET| 3XF41 [RET] Zffi> T ZX Wy,

e N s N s N
the morn, a | , |the morn, a| 4 the morn, a

man manipu...
[BS] [BS]
\-s: ) \-sim ) \_I-s: ma )

man manipu... man manipu...

e M s D
n |themorn, a| j |the morn, a

~__| man manipu...
[BS] [BS]
\_-s: man ) \-s: mani )

man mani pu...

6.5: 17V AVEILVY—F

XFHDOEHIZIE M-x replace-string [RET] X4 [RET] X¥4ly [RET] PMEZX 9, 272U 2
NFE—RUTEHEHR L TLU £ 5 DT, Mx query-replace [RET] X4, [RET] X#%ly [RET] AMf
WRTVPEINET A, THHIE XFH RO TLIZIEEF>TED TENENTLSDDT,
[SP] £7zl&y T M&EHL TROEHTI. [BS] £/21&n T NBEHETITIROGHT), T IEHRETK
Tl . T THEMEZERL TR T 0 T R 22E#R), -~ T [RRoTEML DT 1 DH]
KRZ ] DWINDPDTRET,

ED 221 30TNE XFH R U TEBRL A, XFFORDY ICERKRE 2 BET a7 Y
R M-x replace-regexp [RET]| /34— [RET] X¥41 [RET|. M-x query-replace-regexp [RET] /¥
22— [RET] X745 [RET] X £9, INHTIEYY FULHEHO—HZ\(...\) THHA, B
2 SCFHIMT\L S THRIRT DBV 2 £ 97,

XFFNRNNE =2 D ATFHIEA L F R EFZTDEETIFANOSNERTAMN, Cq Z2HETDIHI L
TANONET, & ZAFBATXFAET Y hO—IVEdiEZ e C§ IZR2 DT, T2 3TN THIRT %
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DiF M-x replace-string [RET] C-q C-j [RET] [RET] TTZ X9,

6.2.7 BW-TL—L- Ny T 7DERIE

Emacs Tl Cx 2 & C-x 3 CHlA{Z/KFE/REIZ2HETEET (TOETNTNDOH S E2RB LU F
F), TOREBTH—VIVEBETLLAUNY 77 DS G2 RENOHETLIZENTEET,
A=V NEMOBIZYIEZLDIE Cxo TTIEY, BIEVWEIEBEDAULRESULAVWEAIF Cx - T
TEFEJ, mAEIC, Cx1 L Cx0 THA=YVILOMNMI/HEMOBEHTZENTEET (X6.6),

( ) ( )

Cx2 \ \C'X ©
N

S~ Cxo0

Cx1

>C—x3
[ C-xo R
<7~ |

-

6.6: Emacs D& #IHHE

GUIDERETIX, 7+ Y RY (Emacs DHGETIET7 L —L4) 2P d 23 TEEY, Cx52 TH
LWTL—AL&EDZEMNTE, Cx50 THEN—VYINDOHZ 7L —L%EHLET,

BIHCEI L 72 & 512, Emacs TIEWEICERO NNy 77 2FbH, TNTOTHO 7 7 1)V % ik
TEET (TDIEH Emacs DFEEFIHRE L TEi>~ZD LTVWETY), Cx Cf TTZ 7 MV EBET
5L, ZOT7ANKERAMDNNY T 7N TET, TUMVBEORIZKRINEY, Cx C-b THIE
FIEL TSN\ 77 D—ERERONET, ZTLUTCxb NV 774 [RET] CHEDE%ZIEE L/
N 7 7B ZONET,

HE 3 Emacs TUARDZ L 2o TARI,

a. IROIERR (7) Z Emacs T7 7 A VT AT U I W (BEIZHAR D BEITZ), FTRHEA 20
FREV, EOLSIZTRUTAIUE»EFHIHATS Z &,

HEHHEHHH HHEHHHHEH P Y A R e
H H H H H
HEHHH H H EE V= e e e
El H FH HH FH
HHHHH H H H St
El H HH HH H
HEHHEHHH HHHHHEH b Y A R e

b. IROKEER (7) 2 Emacs T 7 1 IVIZ AT UAR I W (BTN D BEIEZR), FTHITAD LN
TMMED, EDEIIZTRUTADUNBFHHTE I (F—R RV 7RI SABE),

.AAAAAAA BBBBBBB+ Ccccceece
A.AAAAAA BBBBBB-B CCccccce
AA.AAAAA BBBBB+BB CCCccC
AAA.AAAA BBBB-BBB CCcccC
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AAAA . AAA
AAAAA . AA
AAAAAA . A
AAAAAAA.

BBB+BBBB
BB-BBBBB
B+BBBBBB
-BBBBBBB

71

CCCC
ccc
ccC

C

c. () Emacs DEMEEEED MHH < TRISED ] FAFIZ 1 OBRUTHRELZ IV,

ABED:EE 6A |

ARHOMEIE MY 1) MY 20 Y 3) TN/ (HFT ) Oh»s 1 DB EZ#ER U,
MEREZLVAR—PNEUTHMELUTHL ZETY, UMFTORBNRIDIEIZEEFND LHIZLTLEI Y,

o HEIZESH OV -2V T IV VHR— M 6], FHES. K4, BIEHEMNZEL (I —
TTRoEEDIEITN—TDAVN—LBEORALEHEREL, )

o EOFEEEEL (FARBETH D% LIE— N 2HO AR D02 REICENT ),
o L= MRKOHRE (o722 L L ZDRER) 2E<,

o B (REER O LMERANVIZIID NI eXHERI L) 2EL,

o UURDT V7 — MIxd 2 HE,

QL. THFAR T 7ANPXFA—RIZDVTENS SV TWELAZN, HHWE ZA1EH

V&L,

Q2. Emacs OFr 72 (21> 72 BSRE THURZEN S 728 DIEH ) U, EFHOT T XD S5
PN E S THOETH (ZUTRETTH),
Q3. V7L r¥yay (SRIOPETHM>7228) - Bl - HEZ LS L,

BE. BEE SN —T TR THOETA, TOBEAY, (AVA—KLEWR LA ET) LE— MK
BEEETHEL T ZIV, LE— NCHEAE— (I6—) RO SNAEAIRA—Tho L3
F A BIZOWT AR F LT 1 2R 2 ERH Y £,
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#7 AVE1—9TRTLEOS

SEl0 HEIZIRD@EY T,

o IVKEaA—RD—RNBEHEIZOVWTHMT D — IV 2 —ROMAVTRREZHELT
LMEEH Y £TDOTFHAE UT,

o ARV —=F 14 VIV AT A (0OS) L TDHENIDOWTHIFET D — V7 b7 ORARRGEZ H
52 CIFEHIIER R Y TTREIZRY £9,

e Unix Z2EMIZ 7B AR I Y RA VAT AR YOS ZHRTS — T AIZDOWTHI
52003V 7 MRERTIZEFTHEHAWARGRE R £,

7.1 AVE1—9 AT LDEE
71.1 N—RO T T7O—HBEEYREK

JvEa— &@@Wi#ﬁfimﬁ%A’&afi@BMTwiﬁﬁ T T LB TERIZ
%%?ét ZiE, CPUZIEUOHE T YN REENLETT, 20D, HIZAZSIYEa—4

EDZ 2:’5:/\—#'71 (hardware) LIFO'ET, N— R =7 OHKEHSIE T T T L% BfE
fS"L’fZD CPU LTI AR T — A% T HAE) TETA, ZDIEFNZAHNEE (I/0 devices)
DRBETT, TOKEL, =PI Ea—&e>Y e LY, BHNRT—2RRRED
BeREZ Rt 2 Td, FERALNEEEZ BT TEEET,

o F—R—R IVALRE — AHENY AT LIRRP T — X %2JE T ANKE (input devices)

o TAATVLA, TV URERY — °/X7‘A7)§AFH'363'I$$I§%T%B—<'§-ZD& 421E (output devices)
o THAY, TIwvart) — EBMINIZT 2 21T 5 2 REBIEERE (secondary storage)
o XY NI—I AR Tx—A MOV AT LET—Z%X) VT LM% T x—2 (interface)

INODHEDREDINSGIE, AV —AOFEPHRICE>TIEI XTI, HBEHIZT
% PCREZFNHINZE DN 7.1 TT,

H L 22 DM VLSIEA TES N2 CPU TY, 4H®D CPU D% <&, WHIZA T (core) LIFX
MéﬁithPU®%b%%tﬁﬁﬁﬁﬁﬁxofwf\gmb#iﬂ&ﬁWﬁéptf@b%ﬁ
EXETVWET, ZhETILFIAT (multi-core) EIFET, TLUTAEY (Ihd VLS Hiffi T
LNET) I, CPU LEHEIIRN L VT 2HENH LD T, HEHDEMT CPU LDEN>TVET,

AV —ROr—A%IT5 L, HIZIETHYF—R— K (mother board) & IFFIXN 5 FM A A > T
WT, ZD EIZIE CPU » AE Y ENAMHEHINTWET, NARALZEZORMADOTTN, €0k
kt<§mﬁ%®owty7/b#ﬁm<oomfwi¢o%bf\CPUt%%UM%@%%(Oi
DA DOZODEEE) 1ZZDY 7y MIEBZZLAD I ETERLUET, ZO5L0TEIHX 20
VI heREIELUTDHEITT, *i*i?&)\.ﬂjﬂ CEZEHRUZDALZY TEDDITTTY,

O, KEAEUTIEBOSHNCIE, EZHOIEIEBFOY 7Y MHBDODNTNT, I
RO AL EEE T — TN a3 A THAEL 9, BBEO LIZf->TwWaEEFaY v a—5 7
BT RBELIFEN, NAEDEE L& AMIIEBOMOBEL 27 OMEE2RHET., Z0LS(C
T5ZET, CPUMNLIZEDAHEETENA DR UESTHEITS, ThENOKEE IZ[HEE
DIEBORZIZTY NO—FIZENEDIENTELDTT,
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7 *
Mo a

CPU

AEY

core core

e ] )
U ()

: 7

—7

o

Y
~

ur,
UM
=
[ERSTS
TN
o\

v
]

S
S

00 0
5% >

X 7.1: PCREDN— R =7 DFERK

NN

\

PCRYDYAFACEEEDA, EFATY hO—3F (Ef), YV TVTHTR (F—K—K, <
Y2), FAAZAYRO—F, %y hT—23Y hO—3 5 ERMlD>THET

7.1.2 VYT RNITTO—RERRERK

N=RUZTIFAEZE LT, TNEZEHNTY T R TIRED LD BHEEIZR>TNWADTL & D
MY BRIV EZIETIIHFTWeb ZRTCVWDHEE, IV —X ETEHOTWEZDIZT T4
tifb;o@?77@ﬁ%ﬁ#bt%%f*b Wl 7Oy S AEEBNLZY, 7T FDOERDA
EEELULYTEHE. (759 TIRARWD] 26> THEZ LT EdR?
Z@rﬁﬂj@%ﬁﬁ\@OTV%V7%ﬁEOT%EU&5K@Z\ﬁifiﬁy7b%@5?
ireRoT<NnEzd, TLUTCZOFMITE., 70502803, B2EETSE, 2ERILOGH
WESTWET, DF D RIZ, V7 MU TIZIERO 2FEENH B DI T,

o 7)) /r—>3>Y 7 K (application software) — L —H¥NELDIEFEEZFITTDH2DDY 7 K,
o Y RF LY 7 b (system software) — 7 7V r—>avaElioTHHEE2 T D ETHRELFHIT®
TEEEoY, AV —R RS ETRE L BLMEREZITOIV T b, ERY T HEEHITLR,

BARIZIE, Eo&5 48 TFBIT) bf,%ﬂf’cbckﬁbi? TNEINNS R TOEETA, ZTOHTIC
VATLY T RRRODEIDIZHHLUTHEET (ZORHEIANIEIVES DEFNEEA),

o ARL—F 4 VT RF L (operating systems, OS) —7 7V —Ya VAR FIX R LA
LRI 0L EFLEVDY T NI LT,

2 R)LD 7 (middleware) — 57— X N—ZAFHY 257 L, Web 4—N2 8, (0S L HAKRDOE
WT) 7 7 r—ya g <EBE L 250, 0S SIFMNLICRES - RftIhTnwdE 0,

o SFEALEXR (language processors) — 7OV T L&A LU TENT DDV 7 v 7,

o 17 4 )7 4 (utilities) — 77 1 NOESERPT— A ROLHR L, (REHMIFHLLZ T7
TVr—a vy 7 N ISR PARREEE RIS 5,

SENZH I Unix M E LT, £ OSIKOVWTRTHEXT,

7.1.3 OS EZDEE [exam]

ETOSOHEEDIE 7TV —yarREh RII R &EXF L2 THREKRPIZIZE S
SIZELTLEOIM? £5DULEMRICEZTAEL &,
AVEA—ZDON=RYZT@RE, AT &LV Y ALOMOT — L MANER R L, I <
ABHREL LU EH A, TIND, £<DTOSIATHEL TS LS A, BHEOFR, XF
DA E OBREDFEFITIE, MR YEVI— RARETT,



71. AV =X Y AT LADESE 75

ZNERT TV —Y 3V EEH AN EEHETZOBAETT L, [McDT 7V r—y = v bk
FICAHABEEFELIEU DS L, ANORLPEGOMER Y, B4 AMENEZ5TF, T
FH5. MUTFIEOS OEEARED 2L E2 57 (K7.2),

< DT T I LANBEL T HIERENEREE — L TRMIT 5

B 7.2: OS2 & B ERHERIBERE DR fit

WIZ, BIEO AV a—Z Y AT ATIE, HDIETHEZITANS, MOATIIEFS FFEIZ Web
ARDARY, T 0T AEAATLTEHMATIILFY RS (multitask) BEEASEDNET (K 7.3).

o BEDOTOT T AWUHATUTHIET 2D E2EMHT S

i 75247

sl

X 7.3: OS2 &2V IF X AT BERED L

Q-\d

ETBE, HATOTIAEIFNTE I, TODOECPUZIEDT IO I AE ATV IZEITA
DOFIIGE EHA (FNTRBEEFTONOHHEE EZoTLEVET), TIHL, BTFH
0S DHAMRZEH ) TF (K 7.4).

o I—YWIELA-TOT T A% iGiAAA TEITHIRX

zb&f’mﬁu\f W
AR/ N

SHarEEs
- RS

X 7.4: OS2 &2 70275 ADOETHG

IT, T UTCUATEHEL THBDEBDO T T Z ANRE U AT FHIX T+ A7 EORHEEZ MBS
EUEL, RPRVEILIES XY, TI»H6, BRI et OS OEELMEHTT,

e AVKEA—ADAEN 2K TV I LD ELE) B TTHETS
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o MEHEBIZNTET VLA () H %) 50T

A ZZ2258, IVEa—RIfiibo AHDEE, AEY, CPU ZLIFITART, BMRS
N7 EEBER (resource) ZEEAET, TIT, OSOMIIFIROEIDITELDDL I LNTEET,

o IVEa1—ANHMOEHEIR & EEHT D

2FY, BEhDOI 2 —ZTIREIZOSAFHE, N—RUz 7 RERYVITRNTEZEHRLT
WET, TUTC, HBAERHR-OTOAT I LRIV a—REFiE5 LT 5K, BRELREFRITTA
TOSIZHATHDLETE LWV, THUIE>THENTEZDTT (X 7.5),

TN r—vay
2000 #
(/’:EZT\\

X 7.5: OS &a—¥ 77V r— a3 voik

7.2 TOtEREFOERR - 1

721 TINFHIRYVETOER [exam]
FTOSTBHEDHKEETHDZYINFRAAY, DEVEBOTOT T L%EUITUTELE DHEEEIZ
DWCTHTAET, EOXDIZUTZTARIENHRERDTL & S?

IVEa—&ZDAEY EIZIEZ@EOS] (FO 7T L) BNENPNTWT, CPUIRTOT I LA VAR
(PC) 25 LTV 3 FA SIEIC A4 2 B0 U TIEET LTS £ (M 7.6),

AEY

CPU

AL/ NN

(55
d>dpd>dpdhdp

PC
(FEATALE)

7.6: CPU Il & B DFAT

TIT, EEOTOT I ARATUTENTICIE, TNEHZ ATV IZHEIZANET, LT, CPU
IZDWTWNE YA < — (timer) L IMEENDEREZ DU /KRBT, 3707 T 4 A DEFEZBO
T, XAV —lx—ERfZo L CPUIEER2%EY £9, CPUIRRA Y—D0OEF%2%ZITHd L., 7
0755 ADETEZHFLTTO7 IS4 BOEFIZYDEDY £F, /-ULIELL T EET
787 ACI, TUTKRIFAIZED T, Z0ED1958, EROTOT I LN [INGAIZ
YOO LR85 EFINETH, CPU IRERICEBELDT, 2—HFiZe>TEIRTOT0r
I AMEEFHZEINTWS XD IR A ET,

EfEZIE, A~C DS B 121F0ST, A ~Y—(550Kd & CPUIXFEIZ OS DETIZYVEDLY
9, OSIEK 70T T LD FHRFE B IIEN % X, RIZETTD 70T L% &R, Ei76
BIEET, 20D, 0SIEETTT I LAD CPUEIY LY T2EHBIZHBETESZDTT,
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AEY

™
@ [ A > AL/ NN
PN

ey
> VAU UN:

) os

X 7.7 YIVF R AT BEBEDER

=/ %}u
»

dpd>d)

=
d

>
EY
>

[ BB
dpdrd>

—fIZ, 2O TENTWBIREO T 7T L) DI L% FOER (process) LU E T, BifEiL CPU
REBFER U2V AT LAV L EDLNTHETE, TOLOIBVATLATE, BhLAZVWTOTS
LB (TR AE) I CPUBI D) L OONERTTNS, ETHRAZ UNMIAZYIDEDY | bbb
ZLEEUTY, Z25UT. CPUKLIME, AEVIXIHMUNELT, TOETHEHETO VI L%k
LEDEL 1HZTUNESELNELSTE, OSHED EIZTORRE WD 707 T ANRED N
NED] ZEVHTIET, 2HOTOTILZMITLTELELNDDTT,

—fBZ TEBIZIZANTINEY 7 v T (0SKY) OFEIZL>THRISEDEDEEY HT) =
& % {RIB1E (virtualizaiton) £ SV, IV Ea—Z Y AT ATRHEfHibNdEZXHTY, TLT, 7
HE 213 0S D X2 & > TED tih . TAEEI 1z CPU £ XAE D | BRODTY, 2

7.2.2 ps — Unix TO 7Ot RAR

Unix Tl, ps(process status) 3¥ > RIZ&>T, BUEEIEFDO 7O A2 BIETE T (FHETD
NI ARIZE ST, RRT2 7O ADHPFRFH LI ZHBTEET),

Unix ¥ A7 ADFRFHE T L 12 ps D35 X XFEEIF#E>TVWET, 22 Tldsol D 0S T GNU/Linux
DHZEIIDOWT, EARNZLDODAZHAL T, BRBLUTFT K] L0 50FIv Y R2HIA
ATOD TR LTS D> TIEIN,

o ps — BB ER, HoTWDERNSEHNLAZT O ADHA
e ps -f — HTOLAIZDODNTDOLYFHELWRR

e ps -A— MADEDEEDEZTANTOT X AEKR

e ps -u 1—HH — FBEI-FDETOLAEKR

72 Z1E sol Tps Z2FITUMERZIITRLU 9,

...$ ps

PID TTY TIME CMD
49299 pts/77  00:00:00 tcsh
84487 pts/77  00:00:00 ps

PID WO DIX7AERID T, YATANDE IO AZDFbn-EERZRSTT, TLUTCTIY N
IR E ST, BUEADE pts/77 LW DKM M > TS Z &MY 9, TIME WD DIFTD
T ANENL S5V CPU R Z2FH L Z»DRE, eMpida~ Y R4 TT,

20 CPUHIZEBO I TR ASTWEYNFIATOVATLAEH Y £ U, I5IZCPU Fv THEBHBHKL 2~
JVF 7A€ (multiprocessor) LIFEND VAT LAEHY £7,
20S OS> bTT O AR IMTREEOHN & TOLRBERLETNAY LIFU T,
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INERD L, BIEDHANSIE 2 DD T O AZENL TV EHM) £, 1 Dikps DT Ok
ATEM, ZhE TBEEDZps DT DT I L% NUTHSD 7O AZFANTNDDT, D
HARBEVHIEEEZLTWD TOTIATHD ps ELRARHIZASTND] 2\WH e T, 3

£5 12D teshiFIAYY KA 249 F1) 4 (command interpreter) £\, L—H¥N5I7 Y K%
ZUMY, R TSI AR TEHESO IO IALTT (T Y REFIRLTIND] 5
ZDEDBAHNRDONVTND), AV —EITIRTOEFEIETAT I LML TEIFINDGD
T, AVYREHBRAAELZDIYY RDBFETD, LS ZEAKEZNEE RS 70T I A
NHZMOEEITING, LWVIDIFTT, BB, Unix THRIYVY RAI VYR TVA2DZ L% [Hik
DEDIZA—HZESTINTND] EWVWIA A=INET )b (shell) L BT ET,

TR AN 2DUNRIBONDTIEDELRVDT, 2O TR A% RTAZEL L DD, sol D
ETHFWL O 50T Y AR H DB B NFETHN?

...$ ps -A
PID TTY TIME CMD

17 00:01:42 init

27 00:00:04 kthreadd

37 00:14:24 migration/0
GRAE-)
130173 7 00:00:00 httpd
130175 pts/126 00:00:00 a.out
131069 7 00:00:00 Web Content

Z Dfl% X > THIZREE 2725 HD T ANKRINE U7z, sol IFZ D 1 —F LR TR,
FAXFIERY—ECRAEIRME LTV D VAT ABRDT, BEZOISIZE DT ALEHEL T
WADTY, BE, TIY 72D 70X AIIHENSY) D #E I N THEMTE IHEITTWDEIEDT, £0D
HZiE CPU KPR NE DL EENT VT,

UL 2 T ETIHRTE SN ARG, SEIFEASPEHNL TS 7O A% /b ZLIiZL
F9 (BREEAZOID 2BEL T EZI W),

...$ ps -u ka002689

PID TTY TIME CMD
49298 7 00:00:00 sshd
49299 pts/77  00:00:00 tcsh
67891 7 00:00:00 sshd

67896 pts/162 00:00:00 tcsh
68171 pts/77  00:00:00 ps

ZDEXIFEED 1DHDIYYMNE s0l IZADTNZDT, pts/162D tesh X TVWET, b
&, sshd EWVODM2 DH Y FTAZAUIMTTU & 557 AMENSF Y b T — 78T (&Y IEME
I SSH 710 b )V TC)sol IZHEki § % &, T DHMEIE sshd &\ D T BT T AIDBRMNY, T Tili
A THNT OK Z&, HUWEKRZ 1 DHD) HTTtesh 2 EHLEd, ZOMHZP->TVD
DM sshd D TOXATY, ZOTOL AIHHEZEDLETT >LHF>TWT, Kooz
DEF, 72OUIT, pts/162 D% exit UTHHHERTAET,

...$ ps -u ka002689
PID TTY TIME CMD
49298 7 00:00:00 sshd

BT CTEEE RS2 Lo TVWAESEES LI REDELE-TLLEX Y,
AP IR TR 5N DITIERCDT, 77 A IVRFELUTHRAZ UAN, 5\ EEIL -4 T,
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49299 pts/77  00:00:00 tcsh
93685 pts/77  00:00:00 ps

WEDNZ tesh & sshd N1 DO F U7, £ ZATsshd X TTY 32 T A, ZHlE sshd i
A VRERDR IR 2 E) 24T 2 DT sshd BRIFIROFTEMEL COWARWZ 22k ) £9, Tl
BBIZ. FVHELVWERREZRLZO, AV avic-f 2E8MN0 £9,

...$ ps -f -u ka002689

UID PID PPID C STIME TTY TIME CMD

ka002689 49298 49213 0 12:33 7 00:00:00 sshd: ka002689@pts/77
ka002689 49299 49298 0 12:33 pts/77 00:00:00 -tcsh

ka002689 103662 49299 17 14:55 pts/77 00:00:00 ps -f -u ka002689

WL OMT 4 =)V RBHEATWET, £I PPID I [Parent PID] 2V 2D 7Ot AZ/ED HL
70 ADIDIIZAEYD £9, K<A2Z Y, sshddtesh ZEVH L, TUTteshdips Z/ED H L
TWETH, CIZCPUMHART, 2070 A»FEF LTV eRED > H CPU 2> T\ /2E4
(%) T, psiEAU CPURM>TOWETH, HLIXFLALHSTORNZ LR T, £/
CMD D& ZAIFAXYY REUEII TR ATV aVvETRRINTVET,

ZDEDIT, psBMHD T THED 7O AOEPREE PR FHELUSTAND Z N TEET,
ZZTEHIALZDAD A TV a DOV TIE, man IX Y RRETHARD ZENTEET,

723 YIICLBTOCRDERK

ZZETTORADBEIZDOWTRTRELZD, TORAZRELIDITIZE D THIENNDTLES?
FITHEPS sol IR T A VT DHEZNIHIETDY TN tesh DT O ANTEILZ NN £
UZzo RIS, Y2V LTIV YR [ps] X lTemacs &) REZ{THIAL L, TDIAY Y RE%EST
T5720DTOXANZTDDEERINET (X 7.8),

}/i\_» @ _ TORRER

(O
B

X 7.8 AYYRAVET) A

A ps 2FITTHITLIZ, PIDMEDZ ZLIZKDEIELAN? 2F Y, ps DO AL 1 [HIFER
RITDEITTHRDOOTUEWN, BEDDEHZIMELNTVET, —FH, teshikWAUFEFETY, Z
DOREFZHTIICRUET, DF Y. teshiZT o EFBNTWETH, IV ROGIIMAE» I~V Y
REFOECIZETNEZEFTTIHLW IO A tesh iZE > THESNDZ DT,

tcsh *X

X 7.9: teshiZ&kdaAY Y ROFEfTEALELE

Stesh B D DL, FIHZED exit LWVOBEMNAR I Y RZHHBAALEZITTT, 0D Z X, exit &\ DIl
DIAIYVRODESIZH LW T O AL UTEFTINDDTIEAEL, tesh HEIWZ I TEFIND Z IR ET, ZD&
5% TEZA ] a< Y RBEWLSOMFEEL £9,
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M D kR, tcsh BN F 7O ADT T 25O TT, BHEIEF DAY Y RE2H2AEZLFTD%ET
%ﬁofm®:7/héﬂﬁ%iﬁm 7272 U M- 2 ) JIORE L TH SIZUOZ IV R
DHZEIIE, FH<BWTTR, TOLIXITY ROZEIZ T8 2203 T [HF2TI125<SIRD
jV/I\aiﬂ%tu\J CHRUET, 2FD. 202 H LT O ANTELZDTIF AL, H
WZHLW TR AFTET, 272200802070 AD5%E T 2&GDDT, IROAX YV RE4]
DL XD T O AIFHE L TWEDIFTT,

7.2.4 kill IZ& % 7O&RDEF [exam]|

TOw AFERI NS LIFMEEIRNEEA TR TUET L, 79U FRERNGENT OS5 LT
HINTRT A2 —REIZE>TRTUET, UMURHZIER, 7O ARnEN U B> TN & #
ET2HENECDZLEHD ET, TOEIFkiINAYY RE2H>T, 7O AIRO LS T
51 %D 9 (PID i ps CTHAZEDEZHEL £9),

e kill -STOP PID — /Ot ADET%E —HHiiEd S

e kill -CONT PID — #if&E L/~ 70 ADET%2HINT D

e kill -TERM PID — YOt AIZ [Eb-oTIELW] LEETS
e kill -KILL PID — YO & AZMHEHK T X5

B, ARV REFHIZCEZWTLZOIYT Y RZ2EFLTVWS TEY AIZ-TERM Y DY 7 F )L
M. ~Z BT E-STOP MM DY 7 F N, FhEhkonEd, ©

BE 1 TR ADEFREEICONT, MONENS 1 DPLE (TENXEE) L TAZR I,

a. [xclock -update 1 & (Z&DED T DIEHZHIHIZER L, €D PID Z2F#NER I,
RIZ, kill Z2ffioTCTZ @7Dﬁ1%&@bf&&*m ﬁ@’%j% AR NEZL
MOEEREATHORT I L (e A, B L THLHEBL 256 IChEEHE NENZ
FE] ITRDIMEDINRE),

b. Emacs TF 1 X = F L., FRRICEEL TABR IV, BEIZENLD, fARZREZ NS
EEBEATHORT I L (e 2, s U2 T Emacs DBD LIZHIOEZ EHT
fRd &, EORZETZEIIITOHSOERIIAZLSMNED, B U /RETXF 2T
HIAD EZDXFHIIADNEN, TOBRMIELUZRFE D R DMNRE),

c. 70k ZDOFFERIZONT (PID & PPID OFBE RC) HRALZbL, 707 T A
*EETDHL, TOTOLADPPID FEE L /ZY VIR D, TDTOT T LEE N
L7079 b3d8, BEFIU/ZYZIVBHEBT I, 8Lz 07540
PPID Z¥ 555 h0] 2RI ERES ZLVAIY, BINLAZFEFOTOTIL8 0T
& Tsleep M &) ZHEET DA, TDIENOEDZEMESTE KW, FHEERIZENLH, £5
BEMIOWTOMELZOHHEZHEIADOTHE, MRLKETDHI L,

7.3 ¥ )L DEIEERE
731 UFALIYavERQT

') 4L U3 (redirection) &id, T—HOHENEY D EHRASHAETT, Unix TEE T T T A
SEAN (Stdln)/t%—%tﬂj] (stdout) /IRET S —H A (stderr) &5 3 DDF ¥ 3 ) (57— XDl
‘) 1) 2> TT — X E2HAEITL2OMEHRIZR>TNET, @ERETIE, EEANIZF—F—
KA, HEHD r‘i@ﬁ’éi7 HOEXEENZ DAY £9 (X 7.10 /£).
U LERDEIDE D12, a7 7 A VIEL 20 E X HDIWVIFATIRH 5N UDHEINT
WEDTT 7ANDOGHERZVE FIFRDO LI IHHETEII L TEIRRET,
CTHYD] L0HDIE, WHEBIRBDZDIZY T FINFEZITERTH DTN EHERIIZAL 2 WD E%R T,
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t2.txt
! ) @

"pg <tl.txt >t2.txt"

1 tdout
"pgl|pg2 | pg3” 2 itdgﬁ’r

X 7.10: VAL L7 ayDEZS

AV R <AHT7AN
av v R >SHAOT7740NL
IV R >>HAT7714)0

SEHIX THDEM] T, INEMHS LBRICHDE 77 A IVORREBIZHIINEZEMTE XY, L
THR71I04HDESIZ, ANWEHADVEAS VIV avidpHE TE £,

& AT, stderr>TATL & H? EIXK 07 J AlF@EDH111E stdout (236D £FTH, TF7—
AV —I7Z T stderr 12D £, RENE VD &, L ZIEEORFEN S W E 7 7 1 VTR
FTdEDV A VoY avafliokig, MNMENESTTOY I LANTNEHATHIFLD L
AV —VEHLUTE I 7AIIASDTUES LR A=Yk BDDIXEEH~Z>/20) LT
RMEEZNSTT, TIT, stdout 2V XA L 27ayLTE stderr 1F3H D FE FHEHEIZDARD 5T
T, AVE—IDPISHLNDE LD IZLTWEDITTT,

LIZAT, ETTOTILALEBVZDIEFEFUTHDREO T O I ATTNS, HBIZIETO®
ATT, 2FY stdin, stdout. stderr IF 7O AT & IZHEEFLEZHIH TS XY, T2 TYILTIE

aAvYYR | O R | av VR

D& T 2fi>oTEEDIAY Y RERY S22 L XiE, TOHIHlO 70X ZAD stdout % & {MlD 7
At A0 stdin (2D <, EWSHHHNEITINE S, ZNE/N( TS 4 > (pipeline) LIFTET (X
7.10 V), stderr &2 DHBEEHEEHDE LTI,

TIMNSLEROHNIRD L. ZBOITHH2D ps ~ADHNZD->L Y AD720121E. 771002
ALV 8 2R0DDIZ Tps -A | less] L ULTELNDTTY, lessidman IV Y RTIOHIN
% NEHETORDZODTOT I L] THY, 77ANVZERBELZOTO7 7 Iv%, fBELR
FAuUSE stdin ONEE 1T HE T ORARL TS NET, 7

Y TIVOBEREDOHTINA T4 VIFRFAREDTTH, IEFNCH IV ROEFINSG 2 HIHT
BHENSHHZRINTOET, ZITRIEERED3IDOEHPAL T,

e IY VR ;j?/b—fWQHV/F;%fT&QJV/Féiﬁ?é 72& 2L ps #FELT

THAICHREFRIEZWEGEIE Tdate; psl & 1T DI ENTE D,

e INVR & — VY RZIMINIFATT D (KT ETHZR),

o (( ARV R« ) —IXVREYTVIINTETTD, YTV EWSIDIE, YoIVEHHD
Zo< Y AE=RDOTAYY RBPEETIRFIXFA U ZN, TNO6DFEFTPARTIE 1 DICE
LHOLNTIFOND, ZEZIFRDEHIZTELT, 1oz TC 2RO A2 7 71
WIZFERTE D (ZLTEDOMF> TR TLN),

..$ (date ; ps -f ; sleep 60 ; ps -f) >rec.txt &
"less O TIE n(XOMM), p(HIOMHH), q(f4T7T5) REDIY Y RBHZET,
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7.3.2 YaJavhko—JiL

va7 (job) ix, AVEaA—RHFEL LTI, 707746700 AL)EREL (TNENL
DOMEZS) TOLEFLEFDDMEHE] EWSERTHDLNET,

— T Unix Tk, 17037 Y RIFTEBO 7OV S L2 EEHLAZY, TNLOMTAH DR
DEVERETDIRE, DWRVEMLRZIENTEET, LML, EROTO T I L0 D 2 I3
DTOXAMLEKDZDIFRDT, TNb%E ps THUZY UTEIET ZDILHETT,

ZIT, AVYRATHEELAZVLEFLFVDO TR ALK (YVa 7)) IZ U TEIERHAR &0
WEESTEDHBEREDMELNE U2, T Unix DY 373V hO—LEEETY, Ya7ary hao—
VIZIEY 2 TIRRD 3 DDREE D £,

o 747U R (foreground) — SR AL (F— AJI/ B ST) 3T X 5 i8%E DIRGE
o Ny U UZY R (background) — 7O ¥ AIFETFU TV 220K AHIIETE RN
o Hlf (suspend) — FHEANFETEFRLTWD (HEI N TV D) RiE

foreground
executlon

background
executlon

k|||

X 7.11: ¥ a7ay bE—)IVOIREEER

INODOMDOERZR TILICELOET, BHEIYY N @ARL) THEITMBLEZYa TE 7470
ZY RIREETT, ZORETKRTUAY Ctrl-C TIkDD ZEH Y T4, F47d1 Ctrl-Z 241D
CHERIRIBIZAY) £9, RIC&E DT TETHBLZY a TIEN\y 2 750y RIRFETT, ZOIRE
TIHIARAH NI TEEEA, ZOVaTHLHAIKTTDHILEHY FTH, (hdDITIE Tkill]
AHNET, F7/2 Tfg) AXY REMH->TIAT VIV RIBTI L, Tstop)] IVY R%Eflio
Tz 2 2 TEET, /4 VaTdhoEnro 707 I A0NEEAR N EITE > LT
HEIRIC R IC AR Y £9, REBICHEIREDY 3 71X, KT IE20I103 kill, 747757V R
FAIBT I fg. NV I T TV REFIIBTICIE bg 2N E T,

BEH2Y 3 TEFANDIZIE jobs LNVD AV Y R2ffiVET, TLTZOHFFE2ELIZ, YaT
REMET LIV R £fg. bg. stop. kill Tld [4& ] LWHETY a 72BEL £9 (kill TL%
RE L BRWGRIZEIZR o772 PID 248E T2 HOKERIZAY £9, Hlz RTAHAXL &5,

..$ emacs & < emacs @/\V VT I3VRT

[1] 33893 —VaTEFL PID &R

..$ man ps & < man AVY RENY I IV RT
[2] 36457 «¥Va7%HHL PID % KR

..$ < [RET] ZZiF %2>

[2] + it (tty H1J7) man ps < man I&H )1 % A ET
..$ xclock -update 1 < xclock% 7472779V RT
(&ZTNZOTIAT Y RAFTTARY)
“Z < Ctrl-Z2 T7 47777V RO xclock & Hil
HH e
..$ jobs <« YVaT—EEHER
[1] FiTHhTY emacs
[21 - Hilr (tty 1)) man ps
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¥ )V DR EE 83

+ Halr xclock -update 1

.8 bg U3 <HEHEBNT DSV I TS RIC

[3]

xclock -update 1 & <fHEFRD/ZOIY Y MTFERR

.$ fg %2 < man DRRERD DT AT 7TV RIC
(man DEHIZAD, VXSS RTHMS q THRT)

man ps

— XoXfg LAENREDO AT Y RENERINDG

...$ jobs <« VaT-EEHER

[1]1 + Sf7HTT emacs
[3] - SHTHTY xclock -update 1
..o.8$ kill %3
.8 < [RET] ZF %D
[3] ey xclock -update 1
.8 < emacs & X"CTH T LTHMH [RET] 24D
[1] T emacs
. $ <Y a T3 Bo kg
BE 2 ZZETICHTKR Tps -A >test.txt] [ps -A | less) [(date ; ps -f ; sleep 60 ;

ps -f) >rec.txt & B EOYaT7ary hao— )IVOMRHKIZZTDOEEXP > THAI WV,

BTELL, ROFENS 1 DL ER U TAZI N,

a. stdout 2V A1 L7 bUTE stderr IXHEIZHE S Z & 2MERTED DB EZELL TE

TURER L2 X\, E 7~ stderr © stdout & —#IZV XA L2 95 % man tcsh T
BUTILLEMENIZTIBRO>TVD I 2RIV,

OV R Ttee 774N IE. stdin OS5 A THRAXFEREZDFE F stdout IZIE—T

M, 72EUEDT—RERBELZT 7 AIVCEEHT D, ps -A | tee test2.txt |
less] T1HETDORRUTNDIEFTq Tless T LALE, RRINZEET T
AIVIZEEBR U2 RIZFE UED 2, ED L UZ6TDEIFENS 0D, F /2557
UL BT DM, 12D 7514 VT tee 2 EHOIH > 725 EITE DM, RED
MEE B LRIV, InEELIZ, ZOHKOMHEZHLL TAHARI N, 8

VAT TS0y RTEGHIC, WMAAMNPREIZ R L, TITHEd 513

ThHoH, FBITZDEI B LRI BHEERLTHGFURLAS VL, THIE 2
DES B EDERIEEE 2 (l: S 2 75y REFT—HIER () — fg —H -
CtrlZ = bg =5y 7 759 Y REFF— ANER (FBF), RE)HIEL &ORE LW,

WSROI . FEIT o 2 L PEERAOTE (ROBAIRRT R EEE) 2 X bAL
FEIL,

REOREEZ R L FIIF—AR—RPOANTE2ITY RBBETHDEH, THIZIE cat ZfEZIE
LW, cat ik Tcat 7714 )N] THREIN/Z 1D EDT 7 A IV ZEIX stdout IZH T, 77
ANZORDOVIZ T-] 2IBETD LTI Tldstdn ODANEZHIITD (£-F128 771 )V%
BELZRWGEE stdin 26D AN EH 1T, F—FR—RANZKLEDITIE Ctrl-D 2 TIX &
W, IROF % B,

...$ cat >test3.txt

aaa

bbbbbb

D

.3

—ctrl-D %o/~ A
— test3.txt (21X aaa & bbbbbb BXAD T3

SHOENZ BV S FLHFARNLNAVEGE LI, (ps -A; ps -A; ps -A) D& SIZUTEEE ps 2B d & LW,
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HB 3 ps TPPID 74 — )V RERRIED LT, 270 ANLD TR AL >TED X
NS, ZNEFALT, ROZ 2R LTARIV, FIENZEIOTRL, £
TR EL T, RIZENEHERT DT ANEFTEZITOTOMRRZRLUTHRAT LI L,

a. [(sleep 10; sleep 11; sleep 12) & DX BREA IV RBED LS IZUTES
T2 DN ERET 5,

b. l(ps -f | cat | cat | cat | cat) & DEIBRNNA TIAUNEDLISIZUTEDS
T2 DT 5,

c. YTIM—IZ T30 T1 TG00 Tel BREDEEHEE & D RBIL TV 0G5,

pid = 12345
tcsh -
ppid = 12345
Y pid = 56789

tcsh cat

ZH. Unix WETTOY 22 EDEUCIE. ()1 2O 7O ADBEFD 2 DIp#HT 3 (Furs
LAHEEUE ), (2) 27O ADFOTOT T A TEE] 5 (PIDIXAUEE), L5 2D
DEREAMAGDETETLTOET (M), (1) APV RTVTTR, (2) 1k [BED tesh TH D
RETOE AN cat IZBOTWVD ] DEIBAMDITSWVEER2E 2560 FT,

ABDEETA]
ARHOFREBIE TR 1) T6E 2) [EE 31 12EGEND/NE (AT ofl) OF»s 1 DB EZ R,
fiRe VAR— M UTHRELVTHLSZETY, UTORABENZDIHIZEEND LDIZLTIEI W,
o HEIZHA OV ¥a—&) 7S5V UR- M 7], PHES. K4, RIEENEZEL (V-
TTRoEEDIFITN—T DAV N—2EORLEHEEL, )
o HHEOFEEEHE (LARBECTH D 0% VIR— NE2GO AR NDREIZENT D),
o LIR—FRIEDOHWE (o7l L& TDER) 2E<,
o B (REEX S IAEREADWIHIZIID 072 e RERZ L) 2EL,
o UFDY »r— MINT %%,
QL. OS DEERER TR A DN T ENS SWHIDTWE U2y, FiZIZH > THEN > 22
LTI h,
Q2. ps &2 T ADBIEER kill IZLDBMEREIZDVTED LD ITENE U2,
Q3. V7L Y ay (SEDRETHN LI L) - B - BHE Y52,
B, BEIE TN —TTRo>THVEYA, TOEAE, (AVNS—K&4%2HFLZET) LE—ME

BTEEATHELTLSEZI Y, VR—MHEMPFE— (A —) LBOOLNZGEIEA—THD L@AD
FEBIZOWTHEBIIRF VT 2RTZenhY) £,
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#8 74N FETTIARIY T

S Bl D HERZIRD@ Y T,

o JAINAEHNEFIMEIT 4 T4 DFERIZOWTHMT S Unix CEMBEEXE2ZRT
HE W27+ ) 74T,

o VI ILDEREIEERE., FEIT/NAIIODOVWTHER — Unix 25 ETIRINSDE &% HI->T
WD KRB FEmDSNET,

o VI NWAIZV T MNDEZF[IZOWTHIETE — BUERUBIEBOIMEEEZAZ) TMNITEH
ECEEMENNS TS EL B 7,

81 AFT4VF4&74ILH

811 [XRERQRAT4A4YVTa41 & TINERATAY)T 4] [exam]
AF4 )T LiF IV —2OMR T WHANAEEE2 2297075 4) 2EKLUES, TU
TaATA VTR TREBAT VT & UNSBATA VT4 BHYET, KERAT 1Y
TALE T—I—FA 7 (K81AH)DEIIT, 120707 T ANLEOBEEE ZRTLORED
EOWVWET, HRESTIN, ROFEPDHY 7,

o FREMPULBET, HOLGBEMICZ) BETH D,

o 1 DDOBREZ TN TEREIBRTOT T AN DTELSRYPTU,

o HHERIEPLZVIBETDZONKRETH D,

(oo

~__ I

X 8.1: BEEREDIEH & ZHEREDIE N

— NI BT )T ek FROEE (K81/£)DES>BEDT, 1207 0T T AIFHMA
MEREZ 2 ML, MR 370 I A MAGDLETHIRTEEZSLTT, ZOHATIX. K
EIRATA)TADEEDPTERTEET,

e 1 20DAT A V)T A4 IFIKHEMTHNLGET < DH2S,

o [N/ WEEEEITW IR T 2T 1 V7« ZITEI»EIRFED,

o BORWKEREN D o256, TORRELZ T 2T 5/NI BT 0TI LEEBNTEMNTIEEFED
T14 )T LHAEDETHZR S,
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8.1.2 74L¥

Unix (ZERNNI VT 4 VT4 DL TS, NIV T 4 )T DEDIIFEROTO T T A
ZRAGHOETENTHIAABRKRIETT D, TR/ T34 VT,

JarshA | Jarssh | - | TaTgI A

N4754y®£¢’%67D75Ai8m5Fﬁﬁxﬁmgxﬁ? B & GiAEY . W E (TR

BRI T 22 EHSIHT ) WTEELET, TOEAL LD L, EBLRXKEAHETDT 1)
&kﬁMbTDéQT‘;®@®7D77A%IMMTﬁ74wQGMm);ﬁUi? BEIZZ AT
cat ET7 A4 NAD1 DT,

ZOR)HEM EL WK AEZDIZIE, Yo7a s A0 e Ta T I ADATE UTHEZ 30
ENRHYD ET, TOEOITIFOLZBREZEZFBHY T, Unix DEEIE [TFANT7 7)) DOF
DAEIDRAEZITED IR T 42D, LWHETHEILLTHET, T TIRMRERLR T ¢
WA WS ONRANE, ZNOHDFENED IS IZEMEINT VDI N ZEZATHIET,

8.1.3 tr — XFDE#

tr IZFATDR T2 (FATE UT)1 3 1 THOXFIZZLHE (TRanslate) L CTHINT 274 L& TY,
F—R— RBENTOTNLED Ta] BWRXFIBO>TUEIYYVTI 7 ANV EHBIAALZ L L
FL&D (ITHILELLWI, HETRILFED TA] Z/INLFITETDIZIFROESIZUET,

..$ cat test.txt
ThAt is A cAt.
..$ tr A a <test.txt

That is a cat.
tr DFIFARHBZFENFIZIRD EEY T,
o tr XA XTIy — XFEBIOXTITEM

(sl ] O1XFHIE 3075, O 1 XFH, 2 3XFHIE 2 XFH, WD 3D I8 T 2 7Y
S UDEBMPTONDEZ DI TY, EFNDEDTAIVRELEST, trid 7 71 IVEKIBEEZITT
BNDT, 77ANVANBBERO AT RS VIV avEHAVET,

UL, EEECANE TZ20F—KR—RINXFD Ta] PALBRNVIET] L0
YA, vV LIZETEETN, N Y TR 2R, EEOXT % 8 #EX T
I—RTHETLHZIENTEIET (XFEL 8EI— ROMGIX Mman ascii] THTLSZIW),

..$ tr A °\141° <test.txt
That is a cat.

HIOH o EEMAWABRDIE, TRTORXFEZNINTD/NLFIZETIZETL &S,

..$ tr A-Z a-z <test.txt
that is a cat.

..$ tr ABCDEFGHIJKLMNOPQRSTUVWXYZ abcdefghijklmnopqrstuvwxyz <test.txt
that is a cat.

EHLLEHFAUEETTL, -] TRFHPAZIFET D AVETTHR, TIETIHEETD 220X

FHOEIMNEUTUZM, & UXFES] 2038 N0IE,. XA 1 DOH SN2 SCFIZIZ R TLFES] 20
BBEOXENIIGU 7,

..$ tr A-Za-z a <test.txt

daadaa aa a aaa.
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tr iZE VLK OhDA TV avdh) £,

o ¢ XFH LT TBRN] TRTOXFZ2EDLLDEROTXFS] 1 ZLES,
Bl RTAHAEU & S,

...$ tr —c A-Za-z / <test.txt <HWEPANETART (/] IZ
ThAt/is/A/cAt//...$ <HITH 1/] 2R 5D THITINERWN

[TARTOD)] XFICHITXFELEENDDVAEER L, RO LD IZHT ORI TNIELNTT,

...$ tr —c¢ ’A-Za-z\012’ /<test.txt < O012lFfTdD 8T —NR
ThAt/is/A/cAt/
.3 —WITINTHHRO Ty 7k

o -d - I IZEDNS S LR NS (delete). = DEE. I 2 LR B BEAA,
b LIRARERF & MR B ORI TY

...$ tr -d ’ ’ <test.txt <ZEHXFEEITNTHIRE
ThAtisAcAt.

o -s — EIMANER L TR DGEITIE. RO 1EZ TN (squeeze),

Fo & ZAFHEED BT MY 20gGEE, IROELSIZTEET,

...$ tr -s A-Za-z a <test.txt

aaa a.

INHDREZMAEDLE THABRIENTEET, 22 Z2IE Ttr -cd ’A-Za-z \012’] THEFL
BHEBITUNZ TRTHELT TENWAR] HEZIFIZTEET L, ltr -cs A-Za-z °\012’] T
HEANON 2 TARTHAT LEICE SR TRBEEL2 1173 ONTINIIZTIET,

8.1.4 sort & uniq — B & FERMRE

ZIMBETHHTLZ 70V RITENE, 774NV ERETNIEZTD 7 7 AN EFHEAAA, FEEL
BATUSEEHE A NS FHARAE T, sort l1E. 77 A INVOITE2BE LU ZIERFRIZUARAFEZTINET,

e sort 77 M) — THALTOWANEZ

WHIFAMHIZIE, MEA TV avEBELRVE, sort 3Tz ikl T, 207 31— R
KANEIZE & DE AFRNIWVIEHIZIEARFT:

...$ cat test.txt
this

is

a

pen

...$ sort test.txt
a

is

pen

this
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UL, XFEI—RIEFZY A<B<...<Z<a<b<...<zBODT, KXFLINLFENRI>T
WBEHFEVELL RO EHNET A,

...$ cat test.txt
This

is

a

pen

...$ sort test.txt
This

a

is

pen

TOESBE I (-] (KCFINCEES) AT 3V e, BT 3 A F LN
DXFERA - AELTINET, 2. BT~ 26 XF 01— RETHEI N L b2 VELL S
DERA,

...$ cat test.txt
10

...$ sort test.txt
1
10
2

XFI—RIERZE [1] THEDEONVEEHEDOTHHIEUHT 2] THEDZEDIREY, Z
D& D HGEITIE T-n) (number) A 7Y a v EEET L, B UTOIEICERSNET, W
NOHEE. T-r] (reverse:¥) A7V a VEBMT S L/NIWETR S KEWIEICERSNET,

ITRIRTIZRL, ITOREDIFIZE L DNTIHNRLEZ 2{TDOEL L ETEET, TOREHE
FAUEBITTA, WHIFAMHIZIE T-k 1) [-x 2) R EHEET DI LT (EATRYONAZ) N1
FHOWH) M2 BEHOM] REZ2EETETET (FFL<IE Mman sort] 2RTZIWV),

SO, TREERIITLGEICRY T, [EDEDRGDBH D] ZITHY ZnGEIZiE
BEEZRS (ACGVERD - GEIC 1T ETRUTHEITHT) E5VPEE LTI L, —KD
77 ANIDONTINE RS DIXHE TR, BIMRESEUANEDITHEE) &G>T D TR T
9, TNEXH>TINDDA uniq &\ 74 VAR TH,

e uniq 77 ) — BIED T 7 A NV DOEM % i<
FmE ZIZHEY APTINEZTo>TAHAEL & D,

..$ cat test.txt
this is a pen.
what is this?

..$ tr -cs A-Za-z ’\012’ <test.txt
this

is

pen
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what
is
this

..$ tr -cs A-Za-z ’\012’ <test.txt | sort
a
is
is
pen
this
this
what
..$ tr -cs A-Za-z ’\012’ <test.txt | sort | uniq
a
is
pen
this
what

5. uniq l-c(count) A7V a VERET L L. UGV DTOH>nBATINET:

...$ tr -cs A-Za-z ’\012’ <test.txt | sort | uniq -c
1 a

2 is

1 pen

2 this

1 what

8.1.5 head & tail & we — %8R/ KRE/ A5
HEHUET, TBERO T 4 IV ZITOWTHEIZHAL 9,
e head —{T#( — JGHEAMN SHRE L /247D A 1§

o tail T8 — KENSIE L ZITHOAEY 1T

INOIET 7 AINVDKIH NITE/ZIERKE NITEZF I BT 70V T, BT 7 A IVOEEZT/
MO EFRZVGEIHENET, THEZEAKRTL L 10700 HInEd, 2. AJTOTHED
RETHE D DR NGEIXTOEMAEY) HINET,

72, ANDOXFERATER EDWHY 72055121, we (Word Count) 25 22N TE X7,

...$ ps | wc
7 39 241
TR T BEh T XK

BN 3 ORRINETH, JEIZ 780 THEEBL T80 T9, Twe -1 Twe -wl Twe -cl D
BATTa k), 778 HIER, XFREZDEH IR L5 TEET,

HWB 1 7 lecho This is A cAt | tr A z] A& echo &/31 T&li>T tr DFHHI N TS H
REEO L B VMR, RIFEFEDOXENPRUWT, Isetenv LANG C| #5179 % (man % AT
UTCTATHRGEIZR - L 2R, logout $2EIGICRKSD), Iman IV RH >T7 74 T
NZaTVHEE T 7 A VREFETE LD TR > THhd, L7 7 AITESBONTNS
FNETE Tcat -n 7740 TTED, PEEZSFEFAT, UTFOREZP > TARI,
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a. fTDEZNT 7 A IV D&M (722 ZIF 100 TH?»S 110 /7HET) 2l L TRRT D
WZIXES U6V EZ TR > ThAD,

b. HRWEAZIY Y RO nan (IZHTRD HFEO—F (HBHHEO X)) 2/E>ThD, &
ZIE Tthel % Tthat] R ¥ D& < HTHRE S R HFED HBIEIBULMAE TR THD,
c. HOMEAZIYY RO man (ZHTRDHFEOHBHENY 710 DR (DES58T7 71

V) 2B L THD,

8.2 I1EIRKIR

8.2.1 greplk — NY—VIIHTIIFTD1T=HYT

grep. fgrep. egrep D3 DD IAX Y RIFWTNE [ATDENHREL 72734 — > (Unix DHFET
IXEMKIR (regular expression) (ZHTIFEDITNH 7256, TOFRKZITHHT] L5 #iE
RETDFRED T 4 VAT (FRESHEIX 3 DL ERL),

e grep N —Y Ty A) — T7ANVHRTNE—V2ELIT2 N
FTYavERDEDN 3 DB ET,

o v — NA—VE [HLIT] ORDVIZ TEERWVT] 2 HHT,

e -n — T2 bHTERIATHRTZ I BT,

ZUT, 300BNENZ—2 L LTABETZ20ENIAY 5, 7 fgrep DB, /¥ —Y
YUTCHABRDIZHIOANET T, 72 21 Tthat] 20 O% ltant] HoTU S <Ehb
BAN, ZOELHINEF TV I LAEFRERO LS ICLET:

...$ fgrep taht wrong.txt
What is taht?

U2 U, [That] DD ITXDIHIZK 5 L FIFRLFRDTINTIEADN) A, TDLDS 4B
Bl grep DNNZ =V E M Z XL NDTT:

...$ grep ’[Ttlaht’ wrong.txt
Taht is a cat.
What is taht?

F]0 & T OEADENIN L LFIIIY FTEHINX—2TY, BE, ([ & 11 F¥z)hdA
BE¥ YT UK (k) ROT, grepll/3X—2 e UTHET L XL D) THOBE DY £9,
T, fgrep DHFERBIFMTUL L IM? THIE, 222X T WS FEELUZITNE fgrep T
BITIEO DR DT TT (grep THRUZWIEEITIE N[ OXSIZHIZ T\] 2202 FEAY
FEA).

X T, that ZIJTAR< this & thsi L[> TUED ADRMAEEL ZWGHEIXESITLEI N, £
D& XlF grep TESIART, egrep CIMRO LD IZHREL £7:

...$ egrep ’[Tt] (aht|hsi)’ wrong.txt
Taht is a cat.

What is taht?

Thsi isn’t a dog.

Ao 2 TKKVHUS 2, Mt TE2IE] 2RDLUTVWET, 20N> Z LD egrep T
Mb > RO TT, RELIINRZ—VIZDNTELEDTEEET,

(1) IX grep TIE/SZ =Y a ¥ 1 XFITHIET 288 =V THRIFNER SR WS HIRIAHD Y &
T, (2) IX egrep DADKERETT, — 17 (3) IZ grep DADKERET T, /2, [.] OEWEfERE,
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% 8.1: grep fED/IRZ—2DF D

| IRE— | Bl
c cEWVDIXFEZTDED,
[+] DB YN XF (br A az DESIZEHEITB), L
: fERD 137,
~a fTDJEEAD a
a$ ITORRED a
a? a 72137, (1)
o* a WO RNE—=2O 0 fHLAEDH#EYIRL, (1)
aN+ (BEEIZES>TIENEY) | a0 d 82— 1 DY fibo (1)
) KLKOHL, (2)
alp aFx/zEB. (2)
NG\ DY A E IR Z B, (3)
\1, \2 22600 1%H, 2&H, . (3)

ABDEVNERINTIL KRB/ —ViF egrep TIFFEH LD F<HEAEEA, LWVWDIDIFT, grep
& egrep [FHEMBEFT THWD T2 BERH D DI T,

BHERZE S & U T, /usr/share/dict/words & \\D JEHZEN LA ST 7 A IVInEH /8% —
WCESHFEZMY B UTREL LD (less 2D DX, ZEA DN/ T o< ‘)ﬁ,ét&))o

..$ grep ’ /NX—2 /usr/share/dict/words | less
NE—=2DWlEHITTEIET (DARADHFEE INT L WS ERNZRHENLEATY),

> [aeiou] [aeiou] [aeiou]l’ BEFZ DY 3 Dfic < HAEE

*tion$’ KEM tion T D HizE
1z z TR £ 2 HiGE
. $’ EX 10 XFOHEE
ANGTRVIVE INFOREEELHGE
ANEVNEVAVIVE 5 X F DRI % &8 HEE

8.2.2 sed — XFIN=EZH]Z D

tr (X B FEHIIEITITA, THI I that & taht LD TLES DT, ThEIELLELX
W] DEDBAHITIFETY, tr 3B XFE2NTINT RS DT FEDOXFONMT ] 1ZIFR N
TEBVNHTY, TOLDBFHDOE S Z 121 sed(stream editor) 2VEKZ T,

esed IYVR T77A ) — AV RIESTAHNZINTT S
72 ZIX EOFEIFIRO L HIZLTTEET:

..$ cat wrong.txt
What is taht?

..$ sed ’s/taht/that/’ wrong.txt
What is that?

.. $

ZD Ts] (substitute) A¥ Y RZFEATBFIXIFLALFATLED (D IY Y Rld man sed T
RTLKEIW), BB, EOs AV NI IFIZ1IHUIESHMIZT20FEAD, taht B2
that (2722 FTHY KL ZIFNIE [2s/taht/that/g’ | DX HITKREIZ Tgl 2DIFTLAEI W,

ozl g7 ERSIDELNERTADN, Ts] AV Y RIZKBEEICIE grep LR L /NE—YV
NETLDT, INETTHARD)BNBEBENRTEEY, flzRATAEL &I,
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..$ cat test.txt
a 21
is 10
this 3
.8 sed 7s/\NCA\) NC.*\)/\2 \1/’ test.txt
21 a
10 is
3 this

;H%iFlﬁﬁéﬁﬁwiiﬂlt\%ﬁt\it%@ﬁ%@i?ﬂzmvv%ﬁﬁ\%ﬂéﬁé
WE 1@@(0&ft%®ﬁ%%@iéij?To
BlIZEoTIE, THOWHESIMIZLECD) -0 LvERYA, TOHEIX

sed -e ’s/Thsi/This/g’ -e ’s/Taht/That/g’
DEIIKIAVYRDERIZ-e ATV aVEDTNE WSOTEIAVY RBFITET, HDWVIE

s/Thsi/This/g
s/Taht/That/g

DEHIZEDAT Y REWMNREZT7ANEZEMHLUTEE, [sed -f 771)] O THEETSZ
CETEET, sed FATDEITIZOWVWT I 7AINDENIH D04 %E 11732 [FEf7) LT nE
4, OFY). ZhE—FED T7arS5 A BHIFTE,

BB 2 EREHZHRS 74 VZDOREZ WS ONEITFTTEETET,

a. /usr/share/dict/words MHIRD K D LHFELZEL LIV 3D EX->TAHS I L),

e laho) W5 DDY & [yal LWIDDY Nl HEENT VD HiFE, 2
o KEN lotion] THRDOIHIET, le] BEINBVESIBED, 3
o JLHAM [z] THEMEMN rthDJ 'C‘(f%béﬁnno

o K% % 5 Dt U CAHTHEE,

o 5 FDE 72K FUXFOWON 2 [l THRD HGE, ©

b. sed Zfio TLATD I L 2P DRIV (2D EPD I L),

e This X this % Thsi *° thsi. That *° that % Taht X taht £ ¥ >TU F 5> u] =R A
OREWEBET S, 7
e This % this # 3 X T That *° that (Z. 2 That *° that Z 9 /X T This *° this (2 —#F
LCEETS, 8
o 77 ANDEITOHIZHZEADEZ 2451292 (0MHAS 0fd, 1256 216, 21
25 4, O
o 1s -1 DHIMNE 7 7AINARTE KEX (N M) OB ZIHKEH L FRRT D, 10
o FYFEIUZMN, ZZUARIMNEM, N NEPWERNZKSD LHIZUT, BENDNA
NG ELEZTAZTDH, U
2y bh: £ Taho) WEFEFNTVWDZEDZEMY L, ZOHIDENSLISHIZ Tyal BEEINTHDIEDEHEL X,
Sy b b2 1E, grep DSOREZ VX T, TDHRT/ISNA 7T [-v] DFD grep T lel ZHHITHIE L,
fe b BRI 0 B EH B DI T,
Sy b BEXIE Tal Tel T Tol Tul ®ENNTT 4,
Sy 5 XFEONV%EAT, TOHEINFEELFEN MU EHYD, ZOBRTHEZEZWNOTRHNUTNNTT A,
eV bhised DI EISA TTELsed ILEFTEII LT, WS DOEDBEIMREZIEETIET,
Sk b BHOBESHZ LA T99%] SOHMIZLTHE Y, 2 BHOBIMABIIAROLDIZEIHMIEL £,
‘v M fFHHICH D EADIEZE AT 2 HEATIETE X,
Oy o N HEIZARTR R I X OO ZITIY) BT RE—2 255 71T,
ey M HizZzi2d, F92<0ZEIZLTHhL, ETER2L02HIRL £9,
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c. (FyY LV IR#E) laaaaabbbeec) DL DT, TaWN NEH, b2BS M H, ¢ 2T ) WA
FIZDOWT TTEBZIFEL<D adTE b DAY (a & b EEDEY min(M, N) i) %
HU. TOMEEBEZT c OWMTIENT 2] EIHMA % sed TEY I, 12

8.3 YIIDEAKEE IR T
8.3.1 Y IIIEHELTHER
ZH (variable) 1% (AVE 2 —RERTIX) BEICTOTIIVIOHETH Y, fHEANTEITD
(ZLTEBMIELNE) AW TH] OES5RLDEEKLEST, TLT, Yz MZEZznk>
BEETOLEERHY) £9, ZOH-DIEY T IVOFERNIZE > TES ODTTH, I 2Tl sol CHEHE
IZREINT WD tecsh ZHiFEE U E T,

VI IVTIFEBIMEEZ AN L SITELONET, BBOLRNIET (A~Z, a~z, _) THEY, &
BEDPWALZEDTHDEZHENHY £9, BHIMHEEZ ANDDIL set AV Y REMHNET,

...$ set axl = ’abc’

RIZZEHMMHEZ Y B9 & k., BHUERM (variable substitution) 2 iV 97, BRI IZ 75
i, I$EHH] LWOROEDONHD L, TOHIPERDOPHTESHDLEDTY, Iz
R DDIMERMZR I Y R echo TY,

...$ echo "$axl + $ax1"

abc + abc

XTZHDHD T$ax1] WERANZ Tabe) ISEIHDOTWET, BB, ZOHID K S IZXFF
n"ORTIRABERIZESZ TN, 0. THARGAIZES ZEA, /2, MEEIERVGES
BEHLAAREMMNEEET, 1 D2FEETDIDIE. 2D UAIZT SHEHENS 2 DNT WD L2
HINEDOTUEDIDT, TOXIBGEIFEHH%E [{...}] THLBENRHD LD LT,

...$ echo ’$axl + $ax1’

'$axl + Paxl’ — 0 OFIRERERT U
...$ echo This is $axi
This is abc — XFHNDIMNE Y IR HER

..$ set axlx = ’def’ <« FARELZHIMEEZLY b
..$ echo ${ax1}x is not $axix
abcx is not def — 2 DDEEULH]

HE. BEIZANSMHEIEZY AN (2 ZTHAZBEDOWD) THO>TEHINTY, ZDL Fideke
UTCTHLY g BISMS T84, [/ 5] CREDERZIT2Z22RETI X,

...$ set a = (x1 x2 x3 x4) <UAMEAND

...$ echo $a

x1 x2 x3 x4 <FRTIE O FENZN
...$ echo $al2] < 2FHZITSK

x2

...$ set al3] = zzz < 3HHEZLH

...$ echo $a

x1 x2 zzz x4 —fENIZEALL 72

Preyhial b OB ERERDD ZLITIIE, TOMZT-e 2HioTIYY REMARD (B, £IETOHEY
NRATIAVTORIFD) 2L TTEET, EREZRDBZVAEIZDONVTIE Mmand sed] 2#GET2HEDH Y,
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8.3.2 BIEZEMLRY TILEHEEIT/AR
Y ZIVEBOFIIEBRANSHERASD TV EDRHY £9, REUZEDEHEITTEIET,
e $user — HAODI—FHLNBA->TWVD
e $home — HODE—LT A L2 M) DK AZLDBAS TS
o $cwd — BUEMLEDHT N AH DB A - TN D
e $path — FEFF/NADN ATV D

FIFNALE AV RELVTHRS 7O T AR ASDTWE T4 L2 MDY AN TY, Yok
A Y RBFIBIAEND &, EFNAFOT L7 M) ZEFICIY HEL, ZOF L2 vVIC Ta
YV REFEIUAEIT) [RATAEER] 77 AN DE2D0HANET, TLULTEDEIOBRT 7L INDd >
b, TNEETITET (M-2), 2%V Unix Tld, IV Y REZHAZ (9535707 T 4|
BODTY, AVEA—ZTRZILFEIRTTOTIAIES>TITHODT, ZOEZHIFETEAHM
72 v FE 7,

/bin Jusr/bin

path = ( )
ps Is who

..$ps

.$ls FIFNRADT 4 L7 M) b
av Y REHR
...$ who

X 8.2: YT I)ZkDav Yy REER

sol DA —HIFEHEZNEE U L FITNABBYNSENI B> THE 720, BH¥ED I Y KHF]
MTEEDIITY BALIC Techo $path] Z2FHTLTHAD L LW), TLUT, HAMAILIYY R%
B LUAEVGEE, ZEAFXROESIZTETE XY,

..$ mkdir $home/bin < HK—ADFIZT L2~V binfE?
echo ’main() { puts("hello."); }’ >test.c
gcc -o $home/bin/hello test.c < hello X
set path = ($home/bin $path) < /SAIT bin BN
rehash < /NAXTOWNEZZEE L/~ &% tesh (@A
...$ hello <HLWVLIATY RN
hello. <HKEDIE->TND
HADIYY REANTBEL T4 L2 M) Z2EBRSZIEMU ZIFUE, BTHTEKRDZFBET7 71
). teshre D E ZNIT [set path = ($home/bin $path) ] Z ANTHIFIX, WOTE I ZITEWN
FFEATARE R 7 7 A NVIMER B £ D128 £,
8.3.3 77 A INEERH

CZETTAEBEMIIOWTHHLE UM, TNEHEULZHEETH S 7 7 1 IILEERA (filename
expansiton) IZOWTHFHPALTH I E9, INFETHEMEIIHD 77 A ND—EHERKRTLHDIZ
T 1s 2o TRAZLENETH, TNIMIROFELHY £,

©“ P H &H

...$ echo *
CL16 Desktop IED_HOME WWW WindowsEdu a.out bin public_html
tl t3 t4 test.c testl.txt test2.txt
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ZAUIATUL & D? FEliE, IV RIFIIRO LD BRA =22 ELL LY 2 IVTFO/NE—IZHTlE
FET77 AN EHUTRTESIHITINDIDTT,

o x — [EREDOXFOWY (772U 5%8D [.] 1FFRr<)

o [...] — MEPSIAICENAZLFDS bWV NN (EHRKRHEFAL),

INEMES LT, [§RTOC T IL%E2HET) THAUL Trm *x.cl. Ta~d WITNN TR ZE
57 7ANETHET] THIULE ltm [a-d]*x] DEIIZ—KRIZIBETE DI T,

FTOFENMERFES B LTIROEDEHY £,

o "—ALT+A L7 NVDEH — ] FHESOF—LT L7 "Dz, T"a—¥4%) 3#EEL-
I—YDHR—ALT L7 NVIZEBINS,

o HtiEH] — rx{a,b,C}J —xa xb xc DX DITEEET 2 X FH L < > DI KRB TR, 7~
CZEX Taxt & .ce.sDI77AINERHET] 728 Trm *. {txt,c,s}] DLIIZEIT S,

o INVNEW — [ OV R] FaAVYYR2FFTUTCTOENMERICEZIHZOND, K
TERAPIIZSNTNE T BNV T I 43— XFBDT [Ny 77— MEH] LTS,

oIy REHIZDY HWERT, 72 Z21E Tm *.c] TEWPHETOTIEEF IS TELAZV
T7ANNHDEEIE. IROEDIZTUEI DT T,

(1) Techo *.c >t1] TIEFHD 7 7 A N%% 7 71 t1 1T AND,
(2) TFAPIT A ATl ZBVTHLZL ET VT 7 1 IVOAHTIHEIER,
(3) Trm ‘cat t1‘) Tt1IZADTWBHHIDE DZITHIR,

BB, ZIETIC TRHZESZRHOXT] LUTH \BEVHTIELAL, ZOED8X
F & X HF (meta character) EIFUET, A XFE2EFBEDOXFE UTH BRAALWE X, (1)
[0 THEG (2) HATIZ T\] 2ELS 2L T, KlRE S %2 LD ZENTEET,

834 YIIRHOYTH

CZETIIRTELELDIC, Y2V DIAX Y R MBIV ENTETET, TH WS HEM
BRI EERIZRDHEIZ, BRIFZFZADDIFKRETT L, HIHHEZS LHETSTY, TEESD
TN NS & TT77AINZANTEFIE] WNTdR, 20D, IXY RE2T771IIZAN
EDEYTIVZY ) TN (shell script) & 5V ET,

e zIE B0 70v A% EET5DIZ Tps -u ka002689] LEEFIDDIXHEFTT NS, X
DNE% [psmel WD 77 AINZANTELZEIZLET,

#!/bin/sh
ps -u $USER

1/7EIE TZDoa<x Y Rid/bin/sh ] LWOEIKRTY, INFETIYY ROETIZIE tesh Z2ffio
THREULEDN, A2V T MHIZIE/bin/sh & WD (HSNSHD /D) ¥ )V &fi5 2 ENLNTT,
INETIZ tesh AR THALZZ & &ED DIFIRD K TY,

o MHAAAY T IVAKUIS$USER, $HOME, $PATH & KXFZ(HS ($cwd IFMEL ).

o HDFEIEX TA="this is"] DL DT [EFH=ff] 2<>DIFT (EHKLT) > (T
FITE DOHIZZEEDE ENDDIRHEDRN),
o FLHIFR WD TSPATH R E1F3/8 A% [:] TRY>TL 2D 7-FIZR>TW5,
XT, 27EPAMMATT, 2—TFHLZ2EELTLED EHDPIZUMEZ FEADN, ¥V VE M $user
EENTHIFIE. :m&@jfowu@: FHIZEBEAINE T NSMENTT R, TLT, Tz

FIBROESIZLET (2 1L E14C/bin/sh 2858 LCTVWB DT, 147 HIZMTE 2104 /b
£HA),
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...$ /bin/sh psme

PID TTY TIME CMD
52964 7 00:00:00 sshd
52965 pts/202 00:00:00 tcsh
76133 pts/202 00:00:00 ps

IOLTHETIE 2L RVITYRP, BTiIhz5avV RE, BATENRSTTAET,
ZDEDI, YD IAX VY RETTAIVICANTEWTETIEDZ2EDE 2 TIVRY Y TN (shell
script) EEONE G (A2 VD T M EIFHERE WD FEK),

INFETIFITHER T 7ML CREDSFETEHEVTEOTVELAZMN, FFTVzIVAZ) TR E
FIFAREIZTE £,

...$ chmod a+x psme < CEFEITAIREIZT D

...$ ./psme N2 FERE LU TET
PID TTY TIME CMD
52964 7 00:00:00 sshd

52965 pts/202 00:00:00 tcsh

118550 pts/202 00:00:00 psme < fifEHN 25 T

118567 pts/202 00:00:00 ps

...$ mv psme $home/bin < HIFDFET/NAIZAND &
...$ rehash <INADWNEZFE L /25 rehash
...$ psme <OV RELTEITEIFITHRE
(RIFHERIEB R U RO TH)

ZUTCZDORTEITTDEXE, 11T7HD T#!/bin/sh] & TZDA2 ) 7 Nd/bin/sh THEIFL
Th] LWH REL UTER®REZREDLE T, TOEOIZANTEWZDITTY, TUTHIE (. /psnel
D& /) WMABETHREL TOWE LN, BICHHLUZFEGFNADEZNIANTEITIX, %
HIZ0T (DD HEICAT Y RELT) AL EDITRY £7,

BB, teshiFFL—FICk-oTREIN/ZL ¥, $home/.tcshrc DNAEZEGiAI>TAZ Y 7 K
LUTHEIFLET, BOT, Z2ZENTBL I THREGFUAZVEEEZ HENIZE Z8bEd 2
ENTEET, 221, Y IVAE prompt X 70V T N XFHNRDT, INEHDDFAIIEE
T5ILRBEEBTTOHTY,

8.3.5 RV TMNDBIMELTH

VIINWAZ) TMIEoTIAXY RIMEND L LTE, THUTRHUTA TV a3 vz EERITN
EHFOEALIZHY VA, i, A2V T h2avry ReELTEHLAZL SIZ, TD1EHH. 2
ZH. ... OB HOMEIXS$L, $2, ... LDV ZIIVERIITFOREINET, [>T, TNHEZSHL
A ) TR EESZLIZEY, FIBOEEZFEHTEEY, Zex2E M1s -F -1 7714)] &2 &
<MFEHLULFELED, MOEODBRYZINVAZY T Rh2a Y RIZULAELEDTUL &S,

...$ cat $bin/1sf

#!/bin/sh

1s -F -1 $1

...$ ./1sf t1 t2

-rw-r——-w- 1 ka002689 faculty 39395 Jun 29 16:45 t1

HN? 77 A& 2DEELZDIZT DUNKRINARN - DIFYSRT, A2V T NHAEBTHIE$1
ZIFUnoTnERAL, Z2IFRO LS ICTUEENTT ($BE LU RWEBULIEL),

#!/bin/tcsh
1s -F -1 $1 $2 $3 $4 $5 $6 $7 $8 $9
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FEIIZZ D XD IZHRD D DI Tex] LFITIE REIBEHOAL T AT ET (IROFIZI),

8.3.6 RV ThdDfor)—7

YV AI Y T MIERO TS T I VTSR, BRINP AR ELERTEEY, JITEL
D72, SIS 2V —T DR ZRNET, THZRDEEZHVET,

for i in $*
do
MR UEIE < Z DR TEKSL PEBIBUIHREINT NS

done
HR 7 7 AN EBIEETSETN62FRTH2HTML 771V 195, LW HHlERLUET,

#!/bin/sh
echo "<body>"
for £ in $x*
do
echo "<img src=’$f’><br>"
done
echo "</body>"

IN%E imghtml L WO HETTRIFELZE UT, HONHIRIRO &S 2K UITRY) £9 (24T test . html
# 77 UHTH & 3DDEBEMIALR=INRELEND),

...$ 1s IMG

a.jpg a.txt bl.jpg c3.jpg
...$ ./imghtml IMG/*.jpg

<body>

<img src=’IMG/a.jpg’><br>

<img src=’IMG/bl.jpg’><br>

<img src=’IMG/c3.jpg’><br>
</body>

...$ ./imghtml >test.html

BB 3 71 L2 hVshome/bin ZEL L., HADFIT/NAIZEDD EDIZULAI W, W T. psme
T ZIZEE, (rehash ZFEFTUA) WED AT Y RELTHZD LD IZR>TNWD I L %1
MUARTN, OKZ&L, IFDIZ 2o TAHARI,

a. imghtml ZE L TS AIZ AN, EBIZEZ PR > TW S EGR 242 LT HTML % 425K
LCEhE, I5ICHGEETZLTSFRODT, <hr>(BEROET) 28U TKY3 &
SIZLTHAL,

b. HEDOTFANT7 7 ANV %KX OFEE [-————————- ] TRYI-> T L T 25 A
27V 7B delimtxt Z{F L CTHAL, 2L 2IX20D (ENTN1TD) 771NV %E 525
EMDEDIZRD L EZHELTVWD,

...$ ./delimtxt a.txt b.txt
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c. BUEEZERIRETD L., TOMELILUTNDE ATV T b sum ZEE L TA L, IRD&
DBEFHNARDZ L 2EL TV D,

...$ sum1 35
9
.. $

LY b V=TIZABHENS Tsum=0] 2FETLTHE, V—TEENi LT, V=7
WT sum=‘expr $sum $i‘] ZFETTNIETE D, expr DEKRIZDOVWTIIH I THND

Z &,
d. HOWH2 LHRMZEES A7) TN EERUMED BRI,
ABD:EE8A

AHOMEIE TEE 1) TEH 2) Y 31 ([ZE& N/ (FEFT10M[H) oo 1 DB EZZERU,
MRELVA-PEUTHEUTHEHS ZETY, LFONBENZDEIZEENDG EDICLTLIEIN,

o HHHIZHA OV ¥a—4VF IV VAR— N8l RS, K&, fRIEHME2ELS (V) —
TTRoEEDIEITN—T DAV N—L2EORLEHREL, )
o FHEOFEEEEL (LARRETH D% VIE— NG AR D02 BEICENT D),
o LIR—FRIEDOHNE (o7 L& TDfER) 2EL<,
o B (EE RO AMEREADWI I Mo e REZ L) BEL,
o URDT ¥ — MIxtd 5 [EE,
QL IFEIFERTANERZTDOHEEZDONT, ENKSWVHI>TWE UM, H2IZ/-> Tl
H» > 722 A3 TI M,
Q2. Y TIVDkk% BEERER Y VAT ) T RIZDOWTES BWE U,
Q3. V7V ryay (SRIOBETHP->-I L) - - BEE LS,
B, BEIE TN —TTRo>THVEYA, TOEAE, (AVNS—K&4%2HFLZET) LE—MZ

BFELEETHEL TS ZI 0, LR— N XEAE— (I6—) LROLNABEIREA—~TH B LR
PR BIZOWT SBIC R F VT 1 2R 2 L b ) 27,



99

#to v—0F7vTICLBTFFRMNER

SEl0HEIZIRD@EY T,

o YU TWwITHRAIIISTFANEROW Z2HEMHETEZ — V-0V 7 I D EILRELE
XTI Z2HMLTHEL L, FIKREZFHOLI TRV LUPTLS AR FT,

o LaTeX IZ& B EDIEN HGIEIZODWTHET S — HATIE LaTeX IZL>TLR—b - i %
L ZENEETT,

o MARELLEED, LaTeX DX FXEHT—2 T W TIZONTES — HXPHRIZLE—bH -
WX TIEFIZ L L FNFET,

9.1 XEERX

9.1.1 TFAMEXNEDEWEMENMIT

IV a—R3EHRE LT 2EETTH, AMORKIEE (B#]) O7 7 7Y MERERXE (F
L VER—DNE)TY, 207D, XFEEZFERTDHIT7—TOY T MPXEEFER (formatter, i) 1%
AV a—FTCRVERETLZ Y TV r—>a D 12T, ZIT, TFANEXEDENIDNT
N THEEd, TFAMERIE XXETERINABHR] T TFARNEHESY 7 hORETF AN
ITFA4RTY, TTAXTRXFOWNCIFHHIZEBIETE TN, EHRLZ7 71IVOXFIZTENE
FUKIXT, BELLTEARTWVEEFEZFFANR, BLAIIKEDBREID ANDZOIZER
RO DT, TNUNELLKHARTWI LIEKRYITY, TOEMABIZADRNIZ, IROMWEZZTAHAFE
L&9,

e ELWVWXELIFEIWVWHEDEED DN

o REELWVXENEFZ LWV DN?

I BZBHOMWIZHUT IXFERENNRETHD | (ST (742 ) 2Mib TS REMN
FWABEANE VT TTN, XFEVRENNTETEZLOBRBMAITUATHZ51EL < BV TT A,
ZFIT2HFHOBWTT D, REELUOXENEZILWVDOTLED? THIE. XEMNELVWE. N

REFHAWDIENIONSTY, BERIMIZIE, XFOWTANHEART L, TZZIERHELU] T2Th
W REDOREENHEL YT, BDEREFHFBELP TV, DFVRODIETT,

o NEDEENHATICHIEIZ(ZDD Z &,

WA, TELWXE] Tk, NATHDTF AN (XF) ITMA, XEDEZHEITH 2O
BHREEFNTVET, ZHUIEST TREUZENSGREL] BREDWEDUFEIZR D DITTT,
9.1.2 XEEFO7IIYILA

=70V 7 N (RPXEEER) N (DXL EXFEMALEL CTVE0E SETHII TS
FI? e zIE Yo —7ay 7 MY TR TEBEHEEK £V, D EEXPHKO I
DY A ZXAPRESZFTHNDY, T 1 XFTOXFREDOTITL, WS T7IT) XAHMBMED
NTVEUE, TNELEEABRELLBVI ENEEZ NN 37

o ESHILEL (FFHIC [, | 2 EASRA 2 DI DR, A58 [TIIED ] 1245 (B19.1 k),
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& HAB L UXFMAETHD S & 25 < MIETIC BB, »EV->THAR 1 XERAC
O XFEFEDD LEE (LS TEEAARE LD T Fh5),

o HAHIRLFTITORETXFHOBELET S L EANTHTEBIZAS (M9.1F),
| BAIR |

‘IDIEIEEEI

[ [#] ERE
HEEERIEEEE R Ee
LIEIEIEL ﬁ‘EIJL'!é

15T

| mEwETe-

|
‘IDHEIEEEE
B L B FEEEE
CEHOEEEL

X 9.1: [FEFEHEEKGX] O - 77

EX—IV2 HY =YV
‘Ev~§y1

o [ () () (3] [0 [3]
X3 =~ - =
FEFEEEEEMEAELE
B B L
=TV 1 Hv—Iv

‘Ev—vyz

G N RIS
G EFEEEEEMEL
FIEIE L

B 9.2: Y=Y VIEEICLDBEDFTEOA DY

SHOY 7 M TIEIO&S 222135 <, B#IE NITHDEY =Y v RITAMBEOEY =Y V]
TH~Y—Y V] OMNETEMEEINTEY, XF2H@EIFH>TIHSILETINGEDY—Y VAT
SEALS] i%# HOBDINTHLSEIDIZB2THET (K9.2), 22U, IhebrA LIl
BEDOIWEEZDIZ =T 2HLTY—VVERETIHENHY T (ZHEHSTIZET
TEZEATHBELTWD AL £ZE0ESTT),

IR EERUTHELT 57720, BUEIFRO LS 87V T) XLMHbnET (K9.3),

o BT LT TEEDEDLEBIE] BdhHY. TNTNOXEIE UMW EEZTTOH%IE—
METEEDTWL,

o XFLXFOMALDEZLISHIA [H¥ ] HED>TL 20T, MALbE I LISHYA
b (DY) ZFEDTHL,

o LR ETTDAETITNATIRNEL, DURDIGED L NEEDEDE Y R,
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Ex—v U1 HAY—Yv
‘E7~§y2

COIL L R T
IIIIHIIIET
Hi

nOiEEO EEE

EIE ) EIEE B BT
FHIEEE

B 9.3: BELDOT IV TY XL

L »h

o LMD £ DI RKEE DD /MIET D (ZDRFHTHDID BHUHAT ),

o TRTDIINDOIFEFEIMONEAT DI TIEARL, [(1 ok, )] Of, T.] OFKE, f
CTEBNPULBRVE ZADRRDIMOD & D125,

o BITMHKTLS DL, SEIFNR=IIfTE ENGFEDOTHL, Z2ITH NIhb] RNiEX Eh,
R—=YDYINEHDEEA] (HiZ A NIV R— T REHIRRNE) 126 U THBROLEDThI 5,

ZIZTHEHERDIE, [XFESILDOTF (IPbLOERMO)] TBEEOT ¥ [v—YV0DE] &
EZ2EIFTALTNIERRTVXEIIRD D, EWVWHILTT, ZHIOVWTIE., EVELEOH D
il - ERA N KD IND %o TEY, TNEEMHEL THAPTVWEREZ/E>TVWET, £I T,
LaTeX B EDEBILY AT ATE, INHED ) INDEE) TR TINSAREZFHEST DT, T
BETRPTVWEEL LR LDIZEDTHEDIFTT,

9.1.3 RAFFEFAXEY—IT7vTAR

ELWEBEERT 40113, FFA R EANIERE LB ICAS LAV BIET 22 EOBEND
ZILETEAMD ELE, TRENEMEKIZEDESIZLTHASAELENTLESH? Iy
Va—2OWRTIE, T0HEE LTRO 2 lENEZ b, BUCHAINTOET (K9.4),

o R F /A, WYSIWYG(What You See Is What You Get — [HR7Z0RDEDHH 4
DRBEDTHD] ) R, ZOARTIE, FEBIZTV VA THRI LA A—VIZTEZ 2
HEWEDZEAERKRL, BERRUET, TUTYTVARAZa—REEHW, Ml EIZRZS
XEZNFIBIEZBL 9, BREPT7AY FELELLY, XEZELEZVTDE, TOR
RIFESIZHEHAIKRINES, Word & EH ZDMHETI,

o ¥—U7 v (markup) A — TFANIT A ZZMHV, 77 A NHIZTFA MIEE TR
BTH) (=27 v ) 2 AN, BERLEENDGY T N2 7RI >TLA T Y M &
T0&Ed, SHOY—2 7y 7id [ZZIREH UL T2 251 2L, fJlx Oin ORk% &
EJDREDIFTARN (semantic encoding) ZALTWET, v—27 7w I TEIVY RIZE-
THIDOVHIBEPITRAETH, VAT NEF oy 7900 BB+ 7L Ea—] fE2E IR
SBENRHY T,

ooy —70y 7 N TCIRRZEFEFHABEREOIC, ZZTIR~Y—2 7y 7THAZEN EiF5 D
IFTIM, FOHEIZOVWTHIALTEIEL &5,



102 9 =7 w LD TIXFANER

WYSIWYG i
This is... PRl WAVE/
When finally... 7]
Thatis .... ‘k\:::::::::::
(but when...) {BIE
=27 7hR |
S Ay - At
(=741 4)

\roman This is ... /\
\bold When finally... af

\itaric That is...
\small (but when...)
\
VN

FIR 73 T Ea—

P Gl WAVE/

X 9.4: WYSIWYG fRe~x—27w 7 hHA

o WA-FFANIK FZLIZ TZOARAIN] EWDIREEMED RUITV, TOYTARA=a—
BRI N £9, ¥—22 T v TRs, Y EIWHIY—IT Y T e T EaEINE
Helx THHRAL | EFEO—HTHY, R EH») FEA,

o HAFFEANI (ZLDEE) 250K FKIT] L\WD Zex NHNTH 1 > UHIEd 5D T,
B UARBNEELLSTEEHA, BERDTARTIE, AZANVIBBEELINTHEDT, T
DEDBRILICHEMETHEEHY) FHEA, 1

o BAFFANE 1 DOURRIZEDLETXHEEREL D, BTHRERELETLDIFRETT,
RO AHALS, BPEHAZ ANV EERHE TS 2L T, SRABBRIIHIRTE X7,

o HFF AR 77 ANERADNREEY 7 MREFELPH T, 2V TV YORMAMNEL <20
F9, 2TV TRELEL BT IANTITAINERDT, (=27 Y 7O HaES
WA BREDNE AT RETLTC) HANESTT,

Gl

[XEZEDZDIZITY REEZDREMALNEN] [F AR GRIZIHEHKR S ) LB~
TLEOID? U UFEIR KBICCERZERTS TIEFY, LaTeX D& 5 BB RE AL VIfEioT
WET, THRKBICTEZMELZ AL STIEITY RO FIETRHEMNEZENSTT, /-, LaTeX
FAZANDF 2a—=V THPFIELTNSDT, [BEFhE] THEHNELWIENTEET,

9.1.4 LaTeX Z#NML THD

TlEFEF LaTeX & T I1IM< ] KREBRUTATIHEEZY, av Y ROBFTIHIFEELIZLUT, Loy
VINTTANE [ZDFEF] BELTAZL LD, LaTeX DAS T 71 IViE [.tex] THKDI 4
HiZ D E 9, BARTIEREND [sample.tex] THHIEDE U THAL ET, BEDOLZODIT Y
Rid platex TTDT, ANT77 A EHFEELTINEEEHU £,

...$ platex sample.tex
This is e-pTeX, Version 3.1415926-p3.4-110825-2.6 (utf8.euc) (TeX Live 2013)
'WYSIWYG TH A1)y — MEREZIEH T UZER DI AR E GUL TRDICARY E9505 22 A VRFHEIRE

IZTEETN, TORT—2 7Y NELSBRDVHLLRDZOTHDLAEDAEL L NTT,
2F X AN T A IMCEBTZMOY 7 MIES> T E32, gz bnTE7,




9.1. XEMERK

restricted \writel8 enabled.

entering extended mode

(./sample.tex

pLaTeX2e <2006/11/10> (based on LaTeX2e <2011/06/27> patch level 0)
Babel <3.9f> and hyphenation patterns for 78 languages loaded.
(/export/opt2/texlive/2013/texmf-dist/tex/platex/base/jarticle.cls
Document Class: jarticle 2006/06/27 v1.6 Standard pLaTeX class
(/export/opt2/texlive/2013/texmf-dist/tex/platex/base/jsizel2.clo))
(./sample.aux) (/export/opt2/texlive/2013/texmf-dist/tex/latex/base/omscmr.fd)
(1] [2] [3] (./sample.aux) )

Output written on sample.dvi (3 pages, 7524 bytes).

Transcript written on sample.log.
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HATT7 7 ANV fRE, T =092 LT 7] LS TRV T IPHTIEEY 9. €
DIfE Tx[RET]] Lo TETEZEDOLYE, TI—RAvE—YZ2ATHEVWEZEL, HEFEITLT
I, BIEWKIITH L . .dvi THRODIHHTD 7 74V (ZDEE7/ZL sample.dvi) W TIE T,

LaTeX o4 » 7 A3 HE

A T
FRE25 A H 25 H

1 BT

FAE 1006 SE I AU T E U E Lo /MR ED 2 DT, PiEssE
BT XSk b E LA

EOCLHIELE, 2 Ea— A HB LAETL AH, B w8
KT 2 € 2= X # WAL L. * B2 ORFSICHA sTnilkdh -
e T, BRLCABMAMTANE ESTLE N, Fodbared a—Fak
holkhELic, BATCS oL RICIEA b T,

2 HEOME
latex B BFOWBH AL Fhn KA ET0 b robk KE L LTHD LD
EBnEd MFETA v & 2 5 4 v OERTT.
Make everything as simple as possible, but

not simpler.

9.5: pxdvilZ &b L a—

mpaduivs (@]

BAERITEZTHE CHRL 9, TAUE TV Ea—7 pxdvi % [pxdvi sample.dvi & Tit
HLEY, §2&, MISDEIBENBNET, HAMITHRP =YD 2BETLIHRE VDD
BDT, INHEXYVATEMEL, EX—IUDNERES Y MERL £, BB, MONIPFELEZY T
DY TIZIE Tdvipdfmx sample.dvi] (2K Y PDF ERXZ AL TL 2

REBLZDTZTU & DD HEPITERANFE 2D F I WTEA Tk, ZHEHDOITZ2ROL S IZET &
EDR5M, MU TATLZIN,

\documentclass[12pt,as4jl{jarticle} <« FH o ALH
\documentclass [twocolumn,a4j]l{jarticle} < 2 BiflA

T,

D& D BHY AR BZDIEER DT HADOFRAZ L WD ZEMHREL THIT 2 L BT,



104 9 =7 w LD TIXFANER

JHE 1 sample.tex 2 ATFUTERIEL, MEZEETHRL TALIWV, S E{fFox56, HEHD
documentclass fHEIZDWTIRDZETEZ 1 DB E (TEINIEEE) {72 TARI Y,

a. twocolumn fEEDHEEIZ LD ENZ LR TAD,
b. 74 Y MY A XFEE (9pt. 10pt. 1ipt. 12pt D ENMN) 2 AL X ZREDEWEZ NS,
c. M&H 1 XIEE abj. b5j. adj. bdj DEND) 2B R ZHFDENEFAND,

WINE, BEEZELHUZIZENWWVIZRZZEDIZEDI D BRITERNALND D, XFEY A
KIZHARTEGIED L B o 2GS ITBIEIFICE D LD B AV —UDNHT YD & 5 58
HIIBh 2 heldZ b,

9.2 XEEFHRLaTeX

9.2.1 XEDEKEE

ZZTlE. BHEMT RO XERLY A5 A LaTeX & FEHIFLT—@) L £9, £9. LaTeX
DX EFHIRIER B E B EAREDH 2 R THAET, ROBLDIE, —D2D5EHE U/ LaTeX XFETY (KA
HEHATLEID),

\documentclass{jarticle}

\begin{document}
ZIUTRTEDIT, LaTeX DXHIFE T IDOXENEABAL
TIVDXETHINEEHETIHINOMED, AZA VDY
& UTIE TR (jarticle) |, AR (jbook) ). ¥
(jreport) ] REMNHD, I I TIE—HMEHAR jarticle ZHlIC
L TWS, ZHTMATFORE S, HEOHY AAEERE
BERFTave UTHETES,

T TXXEREB] OES AHY., ZOFIZXEDRENAS,
Z DIPTSR 2 RELR A A HEZ A, —B/BREHICIE I ZITRT
FOTEE T LIT 1D TIRAIIXEEFHNTITFKZITTE
MOXWEFREIZTE D, DFD, [RIZIEEN W] 251F
o>t Ths,

HERILEDREI DS - H6BRBIINBT [XEKT ] DES
Mhbd, RAEBBREZDIZZNZITTHD,
\end{document}

ZZWRT LI, LaTeX DXEBFEFTIOXENEABRAZRLNDXETH
EMEEETIMONOIED, AZAINOHIE LTIk TS (jarticle) |, T4
(jbook) . T# (jreport)] R EMH D, T I TIE—HMMHEZ jarticle % HlI{H
ALTWS, ZHIIMATFOKREX, HEOHRY AAERER 2 A S avek
ULTIRETE S,

FoNT [CERB] OFEENDHY. ZOTIIXEORENASL, ZOWHITIE
BRa BRERNARESZ MY, — BRI ZIWORT EDICEE I LI 1f7HIIT
WA EE BN ZTTEHOXEBIZTES, 2FY, TRICIREN
BN BHIE THox) Thb,
HEILEDORMEIE DS EmBIZBRT TXXEKT OESVH D, HER
MBERDIE 2> NZITTH DB,

X 9.6: pLaTeX D/
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IN%E LaTeX IZHNITTEBILT2 X096 ICA/D EY, ZITALMRLTDE, £9TEHS (D)
(=S

\fE5% (A 7Y a VigEl{/\T A X}

OB%ELTOET, ATV a VIRENBNE X [L.. 1 BB, /85 AABBVE FF{. . .3
FETT, 2105 2Ll N\ BT0E FTRLHIADENEVDPTE, LaTeX T, Dk
BRI (ZOXETRMRAV) ZEE LTROEDHHY £7,

# ¢ % & - _ -~ N {7}

9.2.2 K&, B, Hi [exam]
AXEZTOXETIERISWDT, RELEILTEZDTEL LD, TOHAEDOHIZRUET,

\documentclass{jarticle}
\begin{document}
\title{d &M DI} /= FKE}
\author{F\ 7= AD£H{}
\maketitle

\section{FKEIZ D\ T}

FKHE DT BT title, author & ¥ HELRFIHZ EEIEE
72t B2 maketitle WD L ZNHLDIERE £ L ITEKE Ei)‘
R IND, TOBBEINZ» > ZFHEIIHIINZRONE
XS 2 OWHEBIER I NS (728 ZIXHMZFEL BV
EBLU-HMNPAD, )

\section{FE L TIZTDWVT}

ZIIZHB LD section i mEM O TEHEDIHEYD, LU
TOREEIFET D, HIOHTI LI D5E121 section
EWVWSDEMZ, T HIT subsection ELWNVD DX THEETH D,

H 72 AT jbook/jreport AKX A )Tk section D EAiIZ chapter
MM jarticle Tld section NHTH D, LI AT, HiFs
etc. [FHBEINIZHESMNITINDDITHE

\section{& ViV &>
L OMMNZ LR, 2EEEZSRUTIZIN,
\end{document}

INEBIET L, XEOHBEIZAA MLV, FE, BN (BELZAN) * BTha) oA THES

N, RHUBHEIRIZTFERN>TENRD D74 NTHIINET, BB, section KV /I
RNVDRH U E UT subsection, subsubsection &f#i X £,

9.2.3 WL DO DEFRIRIE [exam]

%i&%kfﬁ‘ﬁ@ﬂ FEEDSLEDINE ) BT E T, 2EHOLTIED D IF) BRNTT R, Th
7°D77A1§J7&<‘:ﬁ$h’C’C*’Cb‘é%@i’C HOBDINTIEERY £9, ZDELSIZ, W
h7\ﬁ4 JVIRGE D #IPHIZIRD & 5 2 (BRIE — environment — EIEOET) 2V E T,

3Zoftiz<, >R EFSEMRICRENRERIEZBZ DT, TeX ORHET + > OB THATZ HOFIZR>TL
EF5HDPN oD £,
HME AN TRALZT UL Ndate{ HAFEF }1 % author O#HZVIZANET,
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\begin{ER {4}

\end{Eifi#i}
Tl F<HESERBEICOWT, FHALTHWEXL LD, 7. verbatimBIR (TDEFE) L5 D
FSCFE) AN EZDE EFREETITHOAAET, L 2IF

\begin{verbatim}

This is a pen.
That is a dog.

\end{verbatim}

. DFDESBREINTRY EFT, TV T LAABREERTOIIRKETT,

This is a pen.

That is a dog.

HRAI, ML UZTICT R0 DI, LEOBNI—H [2DF F] 2HORAAZWEEEHY £
I TO LD LRI verbatim DL T\verb| ... [E WD HEI[ZHES LB TEET, Ih
THEFEIZIZI ENMANEDEFHNTEE9, HITHFEEZ EDOIFE, Hidi 2k LA D Y
BEl sV ET, RB, verbatim & verb & HIIE (k) OFIZIZFANSNEEA,

DI, itemize TRIE (H5REF X) IZOVWTHHL EL LD, ZOHEIE BEEOZRMNIEE Niten .. ..

VD EDRWALKIFIZZS>TWT, ZO—2OFTONELEID 1HEIZRZY T, #2213

\begin{itemize}

\item HD5HHIEFV V¥ XFO—FHTT,
\item R—AEF V) V¥ XFO_HKHTT,
\item HV¥EFV V¥ XFO=ZFHTT,

\end{itemize}
i DFDLS BHITRY) £,
e HESHIFFV VY XFEO—FHTT,
o N—=ZPFFXF) VY XFDO_HFHTY,
o NUXEFFV VY XFO=ZFEHTT,

U2, Z O itemize % enumerate JRIE (A L) ICEHE L &, HODOERIZIHE I L1211, 2, 3.
CHEMIZESNITINGEDIZRY ET, ANREEALESZSAUENSHEIDARL ET,

1. H23»1EF) ¥y XFO—HHTT,
2. R=ZIFFY Yy XFO_HKHTT,
3. AVRIEF VY Yy XFO=EFKHETT,
RPBFEFTRLSEA MVE DT Z0EEIZIE description BRI (Flid) 2 E9, Zhid

\begin{description}

\item[HDSH] ZNEFYV V¥ XFO—FHTY,
\item[N—4&] ZHFIFV ¥ ¥y XFDO_HHTT,
\item[H V' ~¥] ZHREFV Yy XFO=FKHTY,
\end{description}
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DL, £EA MLz 1 OFHIZIEETDEDT, EOBEMERIFIROLDIZRY £,
Hd32p ZHUEF) VY XTFO—FKHTT,

R—F ZHEF) Yy XFOEHTY,

A< ZHEFV VY XFO=FHTT,

ZOMUZE VWS ONEEENH YD I, LVHATINSSVWTHMIEZD LBWET,

9.2.4 MIE
BELEDIEYD ik, BIZHE R E 2 AIZ\footnote]. .. .. YOO THEAZITIATBITIEENLR—
TVOTIZEDLNTHIEIZRY ., ZIAOBBESZABMIZIOTLNET, 5

9.25 XFHYAX

S A KA, (\LARGE K¥ <0 &5 1c# e K F K AV EF, 2051 LaTeX Tl
{. . YHIPHZ XETD | AR T Y A AR AE U 2RI O % 2 &b £9, XFHA X
ELUTE huge\ LARGE\ Large\ large. normalsize, small, footnotesize, scriptsize, tiny 23FH
ETEET, FIRIX\textbf{Bold} T Bold(H—JL R{K), \texttt{Typewriter} T Typewriter (X
A 7T 4 ZFR), \textit{Italic}T Italic(1 ® 1) v 7)., €L T\textrm{Roman} C Roman( i{f
— EEOFENRK) T,

9.2.6 =X
FKIFEME LU TRAONETY, LaTeX TIE&KIX tabular IRIETED HU 9. TDRIEHTIE,

o KD T LK
o TNTNDAT L& /R /GHIADENIZT B0
o BNTLDERE LOLELAIZEHIRZ G < NE S0

EXFHITHRELVEY, 1 20OHTLTLIHIATZ 1/c/rDOH 1 XFTHEEL 1/c/r DXFHMN
AT LU £T), INLDOXFOMPEATIZ 1] AT LT IITHEMNAYD £, A
HHITHTAHAELU & D (center BIBIFXR2EZFR{ A TLHEDTT),

\begin{center} <RIXZ DD
\begin{tabular}{c|11}

AND #H5 & 0 & 1 \\

\hline —REER

0 & 0 & 0 \\

1 & 0 & 1 \\

\end{tabular}

\end{center}

EDESITFHL. MOLDIIRRINE T, RAID»LEY), RONETIE &) 377 LD
gIo. IN\\J 2147808, Nhlinel PEEMREZRL £7,
AND 35 [0 1
0 0 0
1 0 1

Pl ZIE. AR

m
o

Al F94,

\

<
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EZAT., BO—IRIZOWT TS ULznZ enE<HY) 7, HAAOFEIFnulticolumn
XY REMSOTTEET MEEEETIEITNIITIIER), z&2IE Loflo 2 DA~ 0]
ZIMICEFEOZWVEGEEIE. 0DfF2ROLDIZUET,

0 & \multicolumn{2}{|c}{0} \\ < 2 ILEE., NEIX To]
FEHEIIIRD & D512 £9,
AND 5 |0 1
0 0
1 0 1

9.2.7 # [exam|
TeX EOERRIFE L LFHAZELSHTHE LAY, EWSHNOE LIZFREINALZEDBO
T, BABRENE TEARAELTVET (TOORY) T L RETINS, I TIRMHRICHAL £
T). T MRECIEID L XIS THAZT, 78 2.

e EC L2 - a 08D E D REABITARY T,
LELL 22 —qpDEIBREBZIZAD EFT, TITHTEALZLDIZ, BFIE . BRFIE_TEREZET,
TOM, BECHTL i FIEEe 2K

\equiv \partial \subset \bigcap \cdots \sum \int
DEIICELL=0CN [ DEIITHTEET,

Frz, R TIERSHTZ U472 U T UL, $. . DDV I\, . .\] TIZI LD, \begin{displaymath}

-+ \end{displaymath} CHHAE T (LH 5 THF UEIER), 7z& A

e ECENIE (L) = \sum_{j=1}"m a_j e~{i\lambda_j} t\] (&Y £,
LELL

Ft)=2_a;e™t
j=1

8D FE9, ZO&DIL, BERPHRTZO VN —TICIE 2 HNET (o ZIEESAREKD 7212
HNET), B 1O DIINET, $\frac{a{b}$id ¢ LB F9, & o LN ERILS—
BEREE TeX DAMEREZSLUTLSZI N,

HE 2 LaTeX DHAKEEZ M > T, IOEDBEDE 1 DM E (TEINIEEH) HHEL TARIW,
a. b. C.

1

N o
r=aqpt—7F—
ap+ai + -+ ay Zéfmm R ——
i=1 2+

asz

TINE. ZTNZTNIZOVWTE S D LUEMR T 2BIMLTASD L ABLNTT,

WE 3 LaTeX 2o THADHOAHNMDOXEZFR L TAHARIW (T4 7Y av), &1 MeE
MTRBTEIARD Z L, MATROEENS 1 DL (TIIUELE) 2iHHT 28, &
WEIE Thdd] AZWVEBRKROZNEDTIFIARL, TNEDOREREZ S RO H S Tilio
TLZTW,

a. fEZREIPIIH, TINX ERFOPIEEZEZ ANTHVRESINBETEDLEE
FWTL &S, ©
b. MliE, TIEAUX, HEDOHTHEZROEREL UTHIRH 20 L THAD ERBEINTL LD,
c. & TINL BBNTLOMELHOTAHALNDE BB LNTUL X D,
SHIfA3CIE \begin{quote} - -\end{quote} DHMIZEFE% 1 DL EANTEL £7,
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AB DR 9A |

AHOREE NEE 1) T 2) THEE 3] (& ENS/NM (AT IMHE) O 1 DB EZF#RL,
FiRZLVR—PEUTHRELTHELZETY, #2720, THE 3 25063 12 ERZ & (Y 1.
HE 2 ONEZEOLGEIFIORII—#HIZEZIAL), TUT, LaTeX IZ & 2 %FAiHR % PDF 77
AIVZLU T, LMS ® lassignment # 9] DN LT Y 70— RUTLEZIW, MFORNENI D
HIZE ENDLDIZULTLZIW0,

o Y AV a—2VFT IV LVAR—ME 9], PHERESLRA, RIEANZELS, (JNV—TT
X0 EDEITN—TDAUVN—2ED KRAHEHFERETHEELS, )

o MENTHEEEL (LARIETHZ D% LE— N2 HED ALY BREICENT 3),

o LR—MRIKOHNE (P27 L& ZDRER) 2E<,

o BR(PEER O LMERANVI LI N oI e XHEZI L) 2EL,

o UFDT V/7r— MNIXd 5%,
Ql. HLELEDS GWXEZEHRL TVETH, £ATOL ISV 7 MPLBITTNWE I L

BRERBHFATLIEZIN,
Q2. LaTeX D& 58~ —2 7w TRIDXEEFRRIZDOWVTED L ITEL L7,
Q3. V7L Y ay (SEDRETHN LI L) - B - BHE Y52,
BB, BEEI V=T TR o THCEY A, TOBEEE, (AVNA—KAEBFELUZ ET) LE— M

BTFEEATHEL T AT, LER—- MNXENFA— (V) L BOONAEBERA—Thd &R
FEBIZOWTHEBIIRF VT 2RTZenhY) £,
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10 7574 0X/HERK

SEl0HEIZIRD@EY T,

EGDEAR R, €7 vIVEGE NI & —EBRICONTHET S BHGIEEROGTEDH R Y
DR TEBES DTHI>THEL ZE THRTHEMIMEETTET,

e PPM. EncapsulatedPostScript & €D 7 7 A I RIZDWTHESI— EHiR 7 7 1 VL RIZ L
HYETHET N ERTZ—DH% 1 DT OFH U A>THEL LMIZIGHTE X7,

o LaTeX XFEIZH T HHPEDFVEHET LD — LA— MIHPEREANLGND Z LIZBHD
AFITTY,

10.1 E2€INTST749R

10.1.1 EROKIE

AR =32y N ECHREZ < HDLNTOVIEROEAILT F A MERTTA, 2FHIZZVOIXER
(A A=) THh, EEDOEELEVIY MNIELALEZLNANEHVET, I TREKE T
DRBUZDWTHY EIFET,

EifRE AN TE2HEORRIETIIINAXASTPRAF v T, HEEHITIHEDOREZIZT 1 AT L
AL T)VH NS LIZBRBZTLED, TRERTIVRIVAATRAFY FIZED &S B THig% Y
DIAA, TAATVLART) VRIZENEEDEISIZUTHEILLTHWDEDTL L DD,

FTE/VOBGNOE ET, BERITEEMRLENY 2D, EREMICEELZEDTY, Zhz
TIYZIEL T ALIZIE, F9FHE MO ZTHICHFAMN <KD £9, HWT, ThTh
DEFTHOWHZ I 2 BEXERICEHMT DR TE2M TN, TOWHD I %P > 7 HiPHOBEUE &
UTHDIAAET (AD E#: — Analog-Digital Z5#1), DXV, HEEGIFMBICWAZZEDOROEE
DThHY, TNTNOMRILIZ, FTHOHFHND THBEDI D X %4> T V5 (sampling, FHl
UREMZED Z L) BIUEFL (BEIZHTIEOMEBEENDMEIZTE I L) LAiEERDHITT
T, 2O (5] DI LxETEI (pixel) LIV ET (K 10.1),

= B H A
A

St ATVA
DIV

FF FF FF FF ..
FF FF C6 53 ..
—-

— FF FF 4D 00 ..

N

ES

7 &)V
HopDY 7w HoBOY v

10.1: T &)V o i H

TAATVAIEZOMDOEEY) ZHEICRKRAL, TNENOLE TN T LIZEDMEIZG U 2B
I/MEITHLEET, /2, TV RIEMO EIZZENTNDOHADOEF) 2aE 2o TEEIEZE
TH, 7NV ITEIZZDOEIEUZBOGRZEEITET, TI T, AP INSZRD L T0D
i (% 7Y XL THEILLZED) BRLNDDITTT,
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77 —EGEOLAEDEGENE 7 LIVOEEY THD I LIFFAUTTN, ADIFRE Y AL 720
2. BEZ IV T LITH (Red). #% (Green)., & (Blue) DD 3 FEAD T 4 VA %@L T3 DDY Y
TIAEE L) AR ET,

2FY, FETLNVIE 3 OOMEOM (RGBE) & ULTRELET, K< fibNndDiL, RGBHD
BT LIZ8EY N (0~255 Dfl) i, 1EZRIVHZY 24 Y b (331 b)) TH T —Hihz &
THIETT, INE224EY MAS—240V 25— VNET, WTI—TA4 ATLAIFELE IR
ZTLIZRGB D3 DDHDMERML, TNThE RGBEICGUZHZITHRSEETL, TV ¥
RFZEE TN T2 3 OBFEEZMELTELEZ IV RCGBHEICHIGT 2 HIZ7R 2 LS HlfH L
EJ

10.1.2 EVEIVITZT714 9 ADRBEK

HEIZZBOE 7 IVOEE) TTNS, WEEZMTTH I Lk HrxOEr72ILITLi22D RGB
EEEAITTREIETITAET, £/7. YUARKETLY MRUVBEYEMST B 279
256, ME#EHE ETY Y AKRS VY EPBRES/ZMaDOE T IV DR ZITEZ LT 1]
DEDIZZEZDHHDOEELZD ZENTEET,

D&, HEEHETOIE 7N EEBERDERS KO8T 574 7 ADFiR%E—KRIZEI =L
TS5749RLMOET, EI2RNTTT7 4 7 AEDEHBY 7D E2RA Y MY T~ (MK
MR < IBEICHS) X742 ML Y FY TN (BEREOMELREZMTT D &5 855
WD) EIF0EY, REKRT7 4 ML &ZwFY T K& UTIE Photoshop, Gimp R ENH Y £9,

COXNT 5T 40 AZEDSUEIZIE, IROXDBAENHY £7,

O HHEDFREENIZRE DN I L QBDOT — 2785 T DEE TRYE S §T N TOEGILILAHE,
O NEMUI NIZUAI BREDMRMER, PRIZEEWOMEED & Y F % K> g i,

TO—FHT, MDESBHFR[ELDHY £,

AN ET7VNEERESTDE (ZNIIRERISTIGHALITITRL, JOWY 255
BEEEND), 77 AINVBEKXRIZZY R,

A FNRRE IR U Y EET SR EDMILIZHE, KRESTHLEIIIINHI-EYD T D,

A HBEFRE HHOTLES ] &, TIOEZRILOAaEHELTLUEIDT, BNHHL
ZOEIMUZDBHLY, HUTATHT LW DISFE IMERTE->TWS] OLFEIU, ©
LCEMT @D [4H]) k5, )2

BBEOFE I U TIE, BEEEBROLA Y (B) IZH TS 2L THIHRRERUAFETT, LA
YHEEZ OV 7 h Tl BHAY— N (LA Y) 288> TENTHITRERHE, ThHEaT
HRTHRD 72 DR ZARIZAR Y £F, HBRIIEFOMER I ZHTELETEIETL,
HEERSHGEIFZTDOLAYZIHEL TR EHIEHEAZ T,

ZZFETIEHY 7 bOBEREZR FUNMIEHHL TE UM, FERR LU ZEGRISBAREMIZIE T 71 VI D
LEY, EI2RNITIT 740 ADT7 7AMVERIZEZEDY ., £V T RNITLIZEDY T N THRNPT
WHAE R Z2F>720) UE 32, HBICHDNLIREUREDEEIFTEIET,

e BMP (Windows Bitmap) — Windows EH D, JEHMDZRNE T IVERT 71 )b, HE M
bd Z Lidwn,

e PBM(Portable Bitmap) — Unix XL TE XL TWS, FEMHDOLRNE T RIVEBHT 7 1)V, ¥
AR ZDOTROFEEHTH S,

VEREZIE, FIRIOBEIE THEoR) 2KRIT2040HL UTROGEELRZEET, 23 OLHMOMEE L ¥
TV, XEVA Ao — (O ZEE) OMEEEMNET,
22U, MiES THESGEICIE, TOREZEEL TE I L THIRERT Z LIFaThE, KEIZIHEE LW,
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o GIF WWW TN fHDONZEMED D DEGR T 71 VLR, OEBDTRKA 256 4L\ HlfyH
HBHD, TADVEIHMENR T,

e JPEG — WWW TQGIF IZfWTH R Uz, BEREOEMBISHEL 72, BELOD D EHM%E +
WZHW B EfIER, 3

e PNG — WWW THEH UK HERUZER, GIF D256 A WO filiyz %< U, JPEG & %
DHEED RO EME VTV,

Web THif§ 7 7 1 V&> 5E%, H&HED 3D (GIF, JPEG, PNG) DN DOER %M ET (¥
DT ZIHFTEMIELTWD D),

10.1.3 PBM EBE&R%ZFEHRT %

PBM ERADEGIZIE [T7F A MEX] DV F@EDOXFZT TR T IRAVHBEINTHET,
I CHBOFEAEFEEL TN EZL DI, TFARITAATIORREITBIAATAHET, &K
NF—HBEHRR 2MEEEK (E/ VO THEOHEESBRUNRW) 2fF>TAE T, sol LT Emacs %2
L., tl.pbm L WO ZHTTIRONENSHED 7 7 A IVEFER URFEL T Z X0,

P16 6 <PLiE N2fEMEIE], 6 6 IXiFE &S
110011 <EZEILDME (1 H0) Hh 36 H0HE
110011 <fEHOMIZIXZEANSITHNHE
000000

000000

110011

110011

RIZ Tgimp t1.pbm &) (Z& Y Gimp ZEEU £9, BVEHHS T2 NIVEENPZRINT
WHEEED, JERERERKICLTLSZIN, K102 D& ICHENIHEOHEBZIZE>TNE I L
MWD £9,

I7PIL(F) #RE(E) B|IR(S) #/E(V) EER(I) LrP—(L

;E' ?-PI |_|'|1?-| |_|'|1_'F'| |_|-'-F_|| ||Eﬁ LI |_|E| LI |_|-iﬁ}|-| |_|-1-|§| | |_|“2|-G|-| =

-,

ol
5 ._l :
'.'“:-.HI m |>Jé>

|p>c < H Enu%|v’=§§{12.5 KB) B

X 10.2: 2 fEHG%E FKRT D

U ULERRNEDELRNTTRR, TITRIFAT—EHBIZLUTAELED, 771 0MHELT
ZAZIE Tt2.ppm] ZHEL, IRONBZHHIAATLZIV, ZALEIERGB TEET S D THIA
DEN1LET IV HD 3MEIZRY) 9 (B TIEX &I X 3EOBUEL»BE), RGB DAl 0~255
DOHIPHTHRE L 7,

SELOHDFME I, MU AZEDZEBLZL SIZBRIZTDT =R LIF—H LBV E S BIEMHARZ WD, 0D
RV, EMEREEUPT, JPEG CTIREMEREIEET DI LT 774 NT A AN IORRENELL ] 774
WA ZHREOAREADEN] R LOFIEHTE S,
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P3 6 6 255 < P33T —[Hf&, 255 % RGB ED AL

0O 0 255 0 0 266 0 O 265 0 O 255 2656 0 0 265 0 O
0O 0 2556 0 0 25656 0 0 2565 0 O 255 255 0 O 265 0 O
0O 0 255 0 0 2566 0 O 265 0 O 255 266 0 0 265 0 O
0 0 255 0 0 266 0 O 265 0 O 255 2565 0 0 265 0 O
0O 0 2556 0 0 25656 0 0 2565 0 O 255 255 0 0 265 0 O
0O 0 255 0 0 266 0 O 265 0 O 255 25656 0 0 265 0 O

ZAYIE Gimp THWTAD L, MADNWTWD, T — X &R 0N"ND L5112, AfllD 4 ¥
7% (0,0,255) DFE YN E-oF, AMID 2 ¥V IVIK (255,0,0) DFE YN EoMRKIZRS>TWDS (EMD
RGB DJEZDT),

JPIUF) WEE) BRS) BRV) EED) Lr—(L)

LEl ?ﬁl |||1?| |||1?| |“|_'ﬁ| | ||°‘| L1 ||5| L1 |“|“1.|-Di | |“|“1.|§| | I-léltri ' 'I%

;D .
5

71 (<] m B
-~ - |
|p>< o H 800% | |8 (20.5 KB) il

X 10.3: 77— %EFRRT D

HEE1 ED2201%THIAAT Gimp(7 Y —Y 7 2D T Windows FX Mac F & R TAFA]
B8) TERLTARI, 2V oAb, ROBHEEP>THRI,

a. HETENI—TELVDT, £ UKEILHEGIZHEEL THAD (PBM DT F A MEX
TIEEBUEIZN A T BIEZ T IZEERIH D DT, NPT TE-DIIHIREZATIT
EMATEN), 22U, BINZED LD REBIZTENKICA Ty F U, TOEZ FHE
TE5EIIMEB L,

b. TR 2IZED>THL | THEDSILERNEIT TS| REEHAKENER > TV |
REDEINS 1 DEY, AT —mlifE UTERLUTAE, 72720, mIIZED L S 20
BIZTDEINMMICATY F L, TOREBHTDILOIMEL I L,

c. (HHEE) TFAMNEADOAREFAZIZI T —HEE2/ESZPY HT. HODOI X R mG%
EoTARIV, EDLDREETH2NEHRITEINDD, HIETRLAZED LY
TRV eI ND, T X THHIALDSMNZ, Tar I 02BN THAT
HBEDHEERZHNTE LW,

10.2 ROUY—TZT7149R

10.2.1 RNII—=T5T74 0 RETDRH

EOeNT 574 2 AL IR ESRORLHE LT, BIBE ¥ ORI HES % BUmH SR 5
ATEHS, BOSBECARLBIICZORISEUTREERLTERT LW ARNH) T, 20
K3 BEFNE (M, HHRED TR ML) 2HNTREET ZEND) RO S—F5T1 R E
IFOET (R10.4), RZHA—2F5742 AT, RBIEM. B FBA YO B2 G0
DTETOPMETTA, BERY 7 MR E 3. Azl & ORI S < iz s
FILTH- L ZMATBZIMDES Z L b TEET,
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COXNT5T4 DR ROR—=T5T 47
=ROEEY =HAMICRY

X 104: RIBZ—=T 53T 4 DAL RINVIT T T 47 A

NI BR—=T75 740 ATRERHDIE, THERICHOHEATRER G TIE> ZKIBICAZ Y — > b —
VESTHERIEICERTHTL) EOAREDEZLBIIEINTL LS, HETINSL, HETHH
WEBEIGPREI 2T LI ENTEDIDIITY, RIEX—TF 717 AZHEDILEHY 7 T
RFMLE DI Mustrator TTH, FOVHELREOIEIRE—Y 7 M, ROo—Y—)LEEIEINFEzT, /-
& Z X PowerPoint FDHDIEEIEAEIX RO —Y —)UIZR>TWET, Tk, Wb EfWAZX%E %
THNLAZD LAZVWDTRE—Z2WHbN TS DT TT,

RIR—=T 5T 4 7 ADBRIIZN - NETXNTT T4 7 ADEEL EEZNIEENTU XD,

O KOOSR - #i/dN - [FHE - BER D MEOAETE R EIFRIZTOLETICHEOWTREFRUVET 2
BODOTHS H5TEHMIATRA D,
O RIFBAIRINTVWEDT, AL THIIEITIIARL Z LIFRW,

FRDMEMRISEEECTE R EDEHRZDT, 77 A NVDORETIINISTHL U, IEK/MENLTE
T7ANTA XFED SR,

A FROMNIIEY 7 MIHEINTO S SR CEMRBERE R Y TR E->TL V., fMirveas
WIEENZ <V,

A FD U, IZUAREDRIEITH 2 20, 4

O

RIB=T5T7 47 ADT 7 A NMERE UTIE PostScript 23D Y £9 (TeX OHIIIZHENE L
7212), PostScript 135 &5 X TN VA THNTER—VE2HRTD-ODFETHY ., FTHES
ZEETEEY, BELL DN TS PDF(Portable Document Format) (& PostScript Dl %
TR KD TVRT MIRZ ESITHFINTOT, HRERADXE LA TLDIEATY,
DIFr, WWW BREDR=INELUTRIA =TT T4V A%l TE D LD ICHKEI I NS5
& LT SVG(Scalable Vector Graphics) 23% Y £,

10.2.2 PostScript — RNV 9 —T>7 1 U AR EFE

AR D & 512, PostScript 3NT X =757 4 72 2D 7 7 A VEATEA, EMEIZIE (555 THdH
D E9, SElE. PostSeript 7 7 1 NVEZIRD & D BRI TED £9, BIDHALZT AT pt(AR1 b,
1Ipt = =5inch) T,

%1PS-Adobe-2.0 < PostScript THhDI L& ET
%%BoundingBox: 0 0 400 300 < #RMDHiPH% KT,

4 [a)i% 400x300 12 U 72, )
(I T E T E RN ER E AND) -
showpage TV VRITE S GHRIIR—=V R MIIT S

ME<IZRIDaIT Y REMVET,
e newpath — ¥ UWHRE & 2 FiHd D,

R ORT LI, B (V5T —Yay) Rk (T AT V) BEERMD ZLIETE T,
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e X Y moveto — RV %ZHE L LEE (X,Y) (ZHBH),

e X Y lineto — JBI% (X,Y) £TOM%EEERL RN SLHE),
stroke — lineto THE U /24R5 X % —KIZHEITT B,

W setlinewidth — #DOKI %2 Wpt IZT D,

X 10.5: [EHEZHi<

TIRIEAEEZ#H OO R AHZEFTTEEET (HM10.5), Ihe/kE ZiEsol Tt3.eps &
7 7 AV Emacs T BHiAA, gy t3.eps &) £ T2 LRI ENTEET (gv ik PostScript % [H
TR 72ODY —ITT), F7/z, PostScript 7V VALK LTDEE TV Y FNINET,

%!PS-Adobe-2.0

%%BoundingBox: 0 O 400 400

newpath 100 100 moveto 100 200 lineto

200 200 lineto 200 100 lineto 100 100 lineto stroke
showpage

& AT, PostScript IZEFELZLEFENAZDIFES WS TLED? ThiE, 22X Thh—7)
2o THRDOIEAZE) R UHINZD TEET, AUHGMIHVTEDELLRWVODT, ROIV YV
REHS>THBNTL X0,

o T, T, translate — 2% i< & TDFKE X WA T,. Y #IARIZT, 23959,
e 5, Sy scale — RZEMLIDKEI & X AMIZ S, 5. YV AMIZ S, 59 5,
e D rotate — f % i< & TOMEZ RO E DI (KFFFHEI D I2)D L 5,

60 U EAIERO & 512 LT,
o N { WfEH ) repeat — [BIESI| % N IV T,

X 10.6: )V— 7 CIE A% Hi<

Tl INEM>TELAEEZS5ETSHUTHNTAET (¥ 10.6),
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%!PS-Adobe-2.0

%%BoundingBox: 0 O 400 400

5 {
newpath 100 100 moveto 100 200 lineto
200 200 lineto 200 100 lineto 100 100 lineto stroke
30 -15 translate

} repeat

showpage
BBEICCFIZOWTHALEL &5, XFORRIZE, IRD2DODAT Y TINBETT,

o /74 YV N4 findfont S scalefont setfont — fHHEU/ZLEID 74 2L TET, ¥
AR (RA Y MES ICREL, AT 74V ML TEY M5,

o X Y moveto (XF5) show — FEMIE (X,Y) ICXFH% Frd 5,

—EI7 AV ety hUESL, HIOEDIZEFELUBRNTHEY KL show 2o THEWEH A, UFEH
ZIMNOZTHATIEETS2 VDD b ko ZboTWnETh, & UXFEHOFIZHN>Z % A
NZTHE. INU T\)] ODEDIINY I ATY T aZzEill o3 TLZIN,

3w VKT

Z AV HHERIR T 9,

This is Courier-Bold 12pt.

Times-Roman 36pt.
This is Helvetica 24pt.

10.7: SEIERTH VB

Bl (B4 10.7) Tl& TKEBDIRS ] % ] 2ZELTVWLSDT, TOHMAELTEIET,
o (G setgray — JKBDBH L X (0.0~1.0, KIWIXEHHD W) Z2EE,
e R G B setrgbcolor — th%& RGB THE (LNE 0.0~1.0, KEWIEEZDMEHE),

%!PS-Adobe-2.0

%%BoundingBox: 0 O 400 300

/Helvetica findfont 24 scalefont setfont

20 20 moveto (This is Helvetica 24pt.) show
/Times-Roman findfont 36 scalefont setfont

20 60 moveto (Times\(-Roman\) 36pt.) show
/Courier-Bold findfont 12 scalefont setfont

20 110 moveto (This is Courier-Bold 12pt.) show
0.5 setgray

/Ryumin-Light-EUC-H findfont 40 scalefont setfont
20 140 moveto (ZAVXBHEAIKRTY, ) show
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5 rotate 0.8 0.3 0.2 setrgbcolor
/GothicBBB-Medium-EUC-H findfont 48 scalefont setfont
20 180 moveto (I v Z{KTd, ) show

showpage

BE. HARFEIZDOWTIENT EUC I— REZFHL T ZI W, SEmacs THAUE [Ctrl-X [RET) f
euc-jp [RET]] T7 7 A I)VDOXFI—R% EUC IZEETE X9,

Y AT, PostSeript D74V MEITIRSA VTV, DFDBATIwFLE2RBHL-ZT7 42
ZioTWE ZEMWRHET, ZOEDEREDOKRA Y MUIIKEIEZRETEET, SHTRHMEDY 7
NTH INAEIETI DY, PostScript NI NEFAD DAL, 742 MIITART [HEAIXT) TV
A VINTNWZDT, HHICIEIERY A XE2EETDHI LI TIERLATLUA, FRICIFXZE
BREIIZTAVIEZEELUTATLZIN,

JEE 2 PostScript DHIEZ T HIAATEN U TARI WV, BB ->726, LURO/NEENS 1D
UERS>TARIWN,
a. PRIRKEZHEYD B URRIETEEZED 23 W (FERH/NCRERE 5 & Jv),
b. B A XDOXFXMEMAGDETHSOAR Z /> TAHARI,
c. (HHFE) BAWHE-WEESIIFEIREDEZFHOTARIV, BONFIIDNTIEH A
FAEINFETH, FIREIDIE IELW] ZEBRFINET,

10.3 LaTeX XEILBITHHPRDOIFEW

10.3.1 LaTeX XEICHEH{K%Z AN 3
EEPENS & DIZH>2DT, % LaTeX XFHIZAND HEZHHL TH E T,
1. TeX IZHUW AL IZIE, 7 7 1IVIERIX EPS JEA (Encapsulated PostScript — %%BoundingBox :
DIEE I N7 PostScript) TH D Z L BBETT, 6 JIZE> 72 PostScript OHIBEIZIEIZ D &

2IZLTHY) EFLh, TNUNDOERD 7 7 ANV THNIE, IROESIZTUTERTEET (F
7213 Gimp OE L U Tl %2 EPS TRIZE TE X 9),

convert test.ppm figl.eps
2. LaTeX Tl¥\documentclass & \begin{document}DEIZTIRD & 5 247 % EMU £,
\usepackage{graphicx}
TUTAXH DO Z ANTZWGFNIIRO LSBT Y Re ANET,

\begin{center}
\includegraphics[scale=0.5]{figl.eps}
\end{center}

RThH»2@EY), 105] F#/NE, Tfigl.eps] & PS 77 1 VT, scale DDV IZ
width=8cm D & D IZHERH Y DIEZFEED TE £ (PLT A ZIFBHETIERNTT),

HLIFINETHEYIZplatex TEILU 9, platex I¥ Y REHKZIFTA L, pxdvi ¥ dvipdfmx
25 EH, WG T 7 AINVDBEUGRICENTHDBHEN DY 7,

SHAZEZAY ML UTEUC 74 Y h2EEL TS EHTT,
SEEIE 1 X—Y D PDF HELY A S LaTeX BIEREL A TV ET,
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10.3.2 EPROEFL

ZZEFTT LaTeX DXEIZKRENANSND Z L IESMY FUED., ZOBRZEERTWEE
LMD EDIT, EBEOXETIEHHPERDOBNNDUENFETR? BARIZIFRO XS IZR>TW
7,

(1) BFIPROMER [R=TD L] EPRRPLNEFE THOR—=T ) 2L AKX EIFHNE
BEINTNDZ DL,

(2) BIRRITIFZA MV (Fv T2 ay) EHERFSVONTWT, AXTIE M1 BEDLSIZ
TOHFSTERIND,

CITRHINSDWNIOWTHIALEL £S5, 7
ERE (1) X (2) D20l HPERD I Z ETITHRA L TAKEY ] % figure BREE, table BREZ T
A, caption ¥ Y RTHFY TV avaditEd, 2ENEDEL S WKL ICARENERTHEHIELU L.

\begin{figure} [htbp]

\begin{center}
\includegraphics[scale=0.7]{FIGS/c7-psOl.eps}
\end{center}
\caption{IE /&% i< }\label{fig-rectangle}
\end{figure}

\begin{table} [htbp]
\caption{AND HHED#EH I \1label{tbl-bitwiseand}
\begin{center}
\begin{tabular}{c|11}
AND B & 0 & 1 \\
\hline

0 & 0 & 0 \\
1 & 0 & 1 \\
\end{tabular}
\end{center}
\end{table}

\begin{table}*\begin{figure}D&®D [htbp] LIIMTUL & 57?7 THIL, LaTeX IZ [ZDX
XRRIFIROFHTHEL TS EZIWV] LWOSHEEZFETDHIEDTT,

e h(here) — &2 X< 2D table BIEX figure BRI & B\ 251 O < IZELE U TIE LW
e t(top)/b(bottom) — KBNS BIEDR—YD—FK /—F FICEHEL TIELW
e p(page) — AX L IFHNIHEDNR—V 2> TE IIZEDOTIFL WY

Iz IHLETBIE ITHEELTNDDT, EOflZL TTEXBEITIIIT, ZOEROLR—=ID Lk,
EORBOENR=IDF, TNTEEDROHNR—=V] L7 FF, EBRIZP > THAD LHFLEZRBNTE
BODED LSRN EDL VDT A

WIZF Yy 7V a ViR TIERD TEREIZ), MTEKO ITFIZ) BET 20586 TIDT, 2D &
SIZUTLKEZI N, XIT, F¥ 7V arvdhsll\label{fig-rectangle} 2 L HDDIXATU &
DD, TAUIRDE TELOTHEMNL £,

TeIZ (1) D&, MBENIALLIFIICHBEINDEDDI L%, LaTeX TlZ7O— b (float) LIFUET,
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10.3.3 SR &SR [exam

H¥EIE (M1 OLSITHEETEHTLLBRELAED, TNETFTEHTLDIIKRETY, XE
ZWETUTCTWB EXENHEZ VM EE AR 72D ENEE<HDDT,

ZTIT, ETRUZIDICKPRDERT MFI 401 2 BE U label XY REEI ET,
ZTDS AT, 2T B AL

~-\ref{fig-rectangle} X FK\ref{tbl-btiand}D Kk 5 (Il

DEDIZ, ref AIXY RE[M>TSRERELET, §HL. ZDref ATV Y RN 1] T2) O &
DIIFPRDOBHICE S O TEREINET, THE LaTeX 2 > TXfBRZ LT, BELT
WD L XIEFICHTRDIMPRITEEFEZEH D YT TIHEEIWEZTTT»N S,

FE1IDEETLIERHY T, THUL TTOHIZHIHEDNDES 2 TRIOHFTERTD | & X,
BN UM (2 ZOMEETEREEL TH RO T)LaTeX IZIEFE BN NL RN LT
T, TOLEFref ATV ROEIAIZIE 1?7 PENETOT, (€5 1[H] BEE2ETLTLEX
WV, MEBSOBERIZ 1AFEITTE I LI aux 77 AIVZESIHIN, ROWHTINEGHET 720,
2[RI D FOREFZSELIEL oY £9, 272U, REROANWRZBLEDRH D L FSNHED
DETH, TOL L (BboThodheiZEd 10 BETLIHENLHY £,

ZDIEH Tundefined reference] WD AW —=INHLZZ L EHY £, FHU lref ATV R
THREULZZAFIDEDNRMANS BN T, 2020 E A 7I ALY £, 595 label ¥
YV REBULBNZR S TWE DR L TLZX W,

AP, label VY REELDIXNERZ T ICREINETA, HIPBEOFSESMUAZNI L23H
DETH., ZDOIZIRD & D IT section & EDEFTIZ label 28 L TH L L XWHIFTT,

\setion{ 7 NIl & &M} \label{sec-labelref}
ZHOLTHITE ME\ref{sec-labelref}fiz R TLZI V] ODLDIZLUTCref THRHRTI D DIFTT,

10.3.4 X#EDSR

XEERIFY, BERETZHU, ZOEHERPPILVEDD 1 DTY, XHRIZDOWTIX LaTeX
FOLVIIHELA BRI =R HLOTTN, ZITEH—BEELZEOZHUPLTH I X,

\begin{thebibliography}{99}
\bibitem{dolbook} Ft', A¥, RV MIVTERTOTTFI VI
A —7 %A MR, 2008.

\bibitem{wing} Wing, Jannet M.: Computational Thinking,
CACM, vol."49, no."3, pp.~33-35, 2006.
\end{thebibliography}

D& DI (lHESLEDRREIZ)thebibliography Bl % & X, £ DT bibitem 7Y RTI )L &5
EUZEHZX AT L L, XEMSEREMRONE T, ST 5 & SIFHIE N\cite{dolbook}] D
£ cite IV REMAL XY, 95L& TOMEMIIINT D T NI)VEED bibitem OHFFAELD 5
nEJ,

EE 3 XXEE 1 DU EEAN LaTeX XEEEKR LRIV, AXHNLHERESEZIRTLE I L,

AR DR 10A |

AHOBBL T8 3] T, TOWEL LT THE 1) T8 2 (<A ENE /N (G3T 6 1) »
51 DPAEZEIRL, FEREZLVFA—MELUTHEETLZ2EDE LT EZIN, INHIEKZEDRER
DT, TNH% LaTeX XEDHE UL TANTL ZIV, LaTeX 12 & 2EEAER %2 PDF 7 7 1 )LiZ
LT, LMS® lassignment # 10] OEfFFMNS 7Y 70— RUTLZIWV, U FONENZDIEIZE
FNBELIIZLTLZIN,
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o BH 12V Ea—RYFSVVR—-ME10). PHESLRA, REANZELS (FV—-TT
X0 EDETN—TDAUVN—2ED KRAHEHFERETHEELS, )
o EDOFEEEEL (LARBETH D% LIE— N 2HO AR D02 RREICENT D),
o LIR—IMARKDONE (o7l TDfER) 2EL<,
o BR(REER O LMERANVI LI NI e XHER2I L) 2EL,
o UFDT v /rr— MNIXd 5%,
Ql. ¥2RNTTGTADRERIBE—=T T T4 7 AZDVTENS HWVHIDTWE L0, #
72 o CH A 72 Z &3 TTh,
Q2. LaTeX TOMRDFPDPSHBEREIZDOWVWT E S BN FH U 7Z2dy,
Q3. V7L uvay (SHEOBETH N> -IL) - Bl - EHE Y S E,
BE, BEIZIN—T TR THVETA, TOHAE, (AVNA—K&4ZWH L~ ET) LER—h

EHBTEEATHEL TS EZIWV, VER—-MXHEMPA— (A¥—) LRDOENZGEIIA—-TH L LR
OEEIIDVTRBIIRFLT 2RT 22D £9,
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#11 7hHFIv o5

'/
15
g@
%
ity
N

SRIOHNRIE REEE] ThHY, BRFAEL 7NV —TH@RICE DV TUVR— N2 ERLUTHEE £
T ZEIOHBIZIRDEY) T,

o [EHDZ(E - RIEIZBUTEKEMIBARIAIOVWTHIS — SR LI IEHREEST Z & THF%E
DB % EORMZHHNTE £,

o THTIWVIBRYEMFBIZBIFIBINHI L #HETEZ — WHRILII->TWaREWE, 22
FVWAEEZLTELBDALTIILTESLZETA L, RETAIZIERFILTNHY £9,

o LaTeX Z HVWTHUIANE - AXAINDXEEERTEE — BRAXAINDLVIR— MPiRX
EEITLZCIIMBEDAFINTT,

11.1 BHROWE

11.1.1 Ry MRBERRI VDV

SHODOXY N7 —2 EIZIFBOTE K OFHRI BRI NTVET, TDEIE Web R—=Y LS
BEMS>TOETH, SHD Web R—=YDfREIE [k 2IZ2NITHEATHT, TOHNPLDEH
DIEo 7)) THERERE RO 25 2 LIXHETT,

Google IZRERINDRIEI VTV (search engine) ZF|HTEH I LT, F—T7— FRRIZI>THHE
BREHRODH BRIV ZEDIFTHTIENTEEY, MEZ VIV VEFEARY MWL 2 B8—7F (crawler)
EMEEND T T T LT, FERX—VIZEENTNDY) VI EBRLZIZZESTERHDR—=IN5
EHRAENEL 9, BARMIZIE, TRTIOR—JIZEENTVDETFA NP VI DE#RE S LI
[EDFEFEDR=IJ L EDR=VIZEENTWEMN] [EDOR=INLS[INT VD] BED
BlHEEL, INHE2BHLTT—AR—AIHEELTOET,

MBI VIGFAEPRBEZTOLZRHIZDT —ZAR—=ANOEHREZIM) H L, MAEO=—X
WZESTWB LRI R=V% FNMOLURTRRALTSNET,

BT I NI ZBD R =Y DIFHRPPERI N TN D720, 1 DOHGEZ T2 MET 5 L KED
R=UPEMPOTUENET, %5 F<IBEL THERIFMOHIFAEZ TE B 2T EMITRTZ
LT, AELRR=UDNFAIN, BHRBERICEELPTRD £,

BARHIZIE Google DIGETWD &, IRD &K D BMBDIFENTE X7,

o EHOWITEELT Chf) TRYIS5THRZ LT, [CNHTRTOHEEEL] L1057
BRIZZ Y (AND RK). BAD2R—V%D - ENTES,

o FRUCHBWTHIEDHNZ -] CEAYAFTR) &2 LT IZOREEEERV] WD EIE
IZTE 5,

o BATEoTIE TA 71 B) #IEELAVE X055, ZOEA [ 0 Bk THE
T¥% (OR BATAXT, 20 %M),

o HEMERSLMIIMOZ 2 DIFZIENTEXD,

e ZIE TERBERZELIZEBEREVDIAMT, HAIZAN] LWSIREE LZTNIERO &
DIHREL 7,

WERY OR Bk ) -BIT

i
&T
mm
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MBELYIVTRMTIOENDDIEH EFTETONEEAL Web X—ITHY, TORX—IHNE
WIEFEMNED MOV TIXEASTHW T ENH Y £9, BURTIE Web R—=VIFHICTEHIEND
DT, AN TE272<DNE] 2=V L UTRKMLTVTE, Th2IEODZHDIFMNDTY (£
DMNIEERHD LIFROT, BIZT77 VYV —2RALZWETNERNERA),

R=VIZEPNT O EHRAENMN LD 2 fWd 2 5EL LT, 7L RXRDEDVH Y £,

o AMHBIAR ERABLTVEF— R ThHEN (X232 NE AT 57
o VI (F 10X THROEW) 2. MORHE L A48T 35
o FHLASHIRED, LY 42 CEPTF— & FHALRLTNS R

11.1.2 X EEDORE

T AT IV TG (FARR) EEICOWTHENRZY G - LR N EELGAIC
MMEGER EMBE R LI HEINTO D EDTH D I ENEEFNET (T
FRNZeEDHY ETH),

MR EMEDORBETADEY N LOY—EAE LMD £,

. ZRTIMEREF
FOTEENLITTH

http://scholar.google.com --- Google Scholar
http://ci.nii.ac.jp --- CiNii
http://www.amazon.com (co.jp) --- Amazon

Google Scholar & Google DML U TV & AR —E AT, MED D Google & —if#7Z &\
IR BREBELEFITRIARXDD D BWBR 0> Cand 2 DNE VS FEAH Y £9. CiNii I
E AR EHZE AT DR 23 —E AT, HARDZM SN IFRN T, Amazon [FEHLAAH S WD
LANFERE I, HETHNIEKREY A FAEO»E LNERA,

MEMHEIZENSL < DEROERGITICR>TEE UL, KFOREHIXTDORFOWTLSIZH
7émﬁ%u@ﬁ$%ﬁ£CW%bfwi7 KFBIEFRE DR AU, Eﬁﬁﬁtﬁm%%ﬁbfwﬂ
ALK ZTTESIZRONG 2L T, BXREEREREZHOY A T ERZHEYT) - [FPNE
Bl %220, PNERZMREBLTATLE if W (TSR & BERIRER Dl /5 % ARBR LU T < 72 if AYR

http://www.lib.uec.ac.jp --- BEIEEKFNEREZAE

EWEMOREL L 112, BEFHEME (digital library) X TWET, &< D¥ERIE. T
DERDOFBIZEE T SEFER 2 L 2B FHEMHZEE L TOT, ZR0OFBTTIMEDONE
cHME - BETABLTHEY, & PRI BttoMEEa Y T Y 2 RGEL TV ET,

https://ipsj.ixsq.nii.ac.jp/ej/ -——THIMUIE T 2 XEEE
http://dl.acm.org --- ACM Digital Library
https://www.computer.org/web/csdl/ --- IEEE Computer Society DL

http://www.sciencedirect.com ---Elsvier fLMRERY 1 b

ﬁ%@%@f%of% KEW—FEZH U C OB GEIIXFANSEETCI Y T UV RIETE5
HYFEF, BRI HRIIMBERERE Y VR TESZ,

11.2 Z{FtgE5IH

11.2.1 Z/EHEICDOWT

72 B WM R TEE 2 9 2% BT, E/EY & ZVEHE (copyright) IZDWTEMT 2 2 L ITHEIZKE

IR T, ThUL, FATEEISEAMICIFRE L TO o2 2 L 25X EDOR TE & OB EENR
RELWH k&, @ PRMMANENZCEIX TR TEEYTH Y, ZEEEOEN%2E LU THAT S
ZrETERNIEIZEY X,
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I CEFMLRDORXD BN, EXICHEEZZ D REMNMUET (http://lav.e-gov.go. jp
T, IRTOEROEHMOEINROLNET),
FTHMIZOWTHTAET,
(HHY) ZOFEEE, FEYLOCIZER, L a— N BoX R OERIBGEIZEE UFEE O
MR ZCEEE T DR 2 2D, TNH DOXULIFREED N EZFAIZEE L DD, HE
HEOHEMOLGEZMY), EOTXLOHRICTFES T I 2HNET D,

FEMERIZEEY 2 ED H U NDOWEN 2 R5€E 92 2 & T IXULDORREIZFE ] §5 2 2HRLU

TVET, ZEAFHFUTAELTEETNZ T SCIE—INESANETERTWIT AL ARY, AlfE

FTHEIANNERLAY EFTh, TOLIRILZSONHMTT,
RIZEEYDEFRIZDOVWTHRTAEL & D,

ZeY) BASUIEIE 2 AIEMIZERBL L 7285 D TH DT, =, k. Ehi T F R OH
FIZETA2EDEWVS,

HELDFEFEMIETIE [RB LA DeEEYME L TRETLIDOTHY, BOBNTATTRE
BREINBNE NS ZETY (TA T T IR ERRELR LD TREEZZITONET),
ZOREBFOBWHEXE/RI G, EREZTRLLUET,
o MEAAER — BRTHIIIAET, FEMNTI KRR THENIZHERMM?EL S

o HEMIORE] — SFEEMY CCE, HR), & SREE. 6l 2. M. Mum, BE, 7
075 A, 2{REEY (BER. Ml B, %), MEZEYRH D

o HIEMEDNE — HEEIME, LiHME. HEME, RRREME (Buk, ARuE. BEIAREE). [
WHE, BORME. BATHE, FRICHE. SGME. SUERIIHE (RIER. Meih. =), 2 REEMIRIAIC
B9 2t — INDIXEFYEETHYEETED

o FHEH NMME — NFHE, KAERFME. RSN O, FEED I EFETLZED
THoCEFETIRN
11.2.2 ZE/FEDFHIREEIH
ZEVEOR TR UCEELEOHFENBETTA, TNE T TEAFELZOTHL DDA
WFEEZOHEMZHIR U CHEIZAHATESLSIZLTVWET,
o PRAEMIR — FEMEH DI (FIRFHZETIXAREL)H0 £ FE T (MEDGEIXARE 70 )

o MEMIZHIFOMH — KMEM (ALME, KEXER) OFHAEDORDIZGEU, HEMED
7=OIZ, FIEMER ED OB EZ, 1 NIZDOE 1HHT 255 13T HAE

o FLIIMEF — MELARICREEAND 2 AU HET B IR 6N GFN TR 2 20 H D THNT 55
SRFEAE (FLUBMR Y 2 RET X208 ZOREDB M)

o SIFHDZM % i/ 35 & 1 ddran A2

& <IZBIA (quotation) IZFAZHAGRXEFELET S & SICHEIIRLZDTHUSHMULEY, H
3 DENEY) (FEARMIZSCE) (ITMADFEEY 2 5109 25 H %M L I1IRD 3 DTY,

o RRINLEMEYTHDZ L

o RIERIETIZEE

- COHFHDE Y IIETHEARIN TV 2k
- BIHTFEM 2 WAL TN T & ([F—MERE)

o SIFIDHMK EIEYMZH#FANTHD Z &
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- BHOOEEYME. BIHINDIMOIEOBRBRIIHD &
- BODFEEYNZ L > THRER/NEDOHIFITH D Z &

FIREEINODEM 22U TR ULICEFY2RMHETS 20T, EREIH] CW>5 3
BEFERERIRNZ &IZAY £9 (BIATHIUIEI TE V), #Z, 5IAIIEI DL DT
UWREDPGRE ONE TN, ZEEOHHEEZETHHTLIOTHIUX, ZNEDFME 2T HEIE
HYFEHA,

F/m, FEMEEEIHS T TEREZHEETLI2EDRDT, MADEZBREZRBNTLI2DIZ, (3T
N, ZOED BRI ERAZ (FRUZ)) BREDEIIZHDDZ LIXTHRNTS (1570 —X)
BIXEIHDOERM 7 CI3BRD D £E A,

72U, MAREBEZRZDRNRZZ %, HENEATOA) I FNTHENDEDIZELS Z LIXE
BEIEN, BIRICARD £, BIHOREZSF>TWD D BIFEGEIZIZ R EETAN, N5 T71L—
ADGEFEIG RO RNE D IR RIERPBETT, 200, T 7L =AU THRDOXE
IR KD BEIRPHNAEZ DITIA S Z L IFERPHABEZRETLH I LAY, INEARNEY)RITA
B 9, !

11.3 T7hHTI v I RXEDER
11.3.1 7HATIVIRBRNEELZTDEHK

TAT IV (F) mELIE AR EHRPEEAIE S P EMNEEAD, I I T
HR—h R Y DERZIES (T OME) O2OIER T2 XE] THEEDE LT,

TATIVIBEIEL V> TEIRBITEENEDRHY A, THTENAHPRETLD X
DRNZE, HEIWEFE IR ALV A =R ELIIHEIZESTWS EEZET, ED OIS HZRIZ
RUET,

(1) 520 BHLnwZ &) 23k d 2 72DI/EKT %,
(2) [ZEZE (fact)] & ER (opinion)] ZHAMEIZKX G 5,
(3) EMHERAZARGIRIZ & VKSR % B X HIT,

(1) T, HERITHXTHIUL, (FLAITNIRIETY) [CHETHLNTVAENS /-
HEERT) CEBNEOHKTHYNRLRY £9, 2 TIHEED 1 FROBETEREZP>TZD
MEZLVE-RNMITIDERESITU LN, FEIBIDZERIIZ WV, K<HohTnwd %

BTDEDITREDITTIN, ZOGHIELTD (BEBXDIEERR) EE [HREN] Po/-HER
EDESESTMN (HBRIEIWBRALX o720, D TRUEZMN, [ME2ZEZMZFZAEN) LWD [H
BIELAENBHIS RN ] % (BENF Y7 U2 HR-ABHOFHITHENLD/-010) Gikd 2
DHIFTT,

EROHEHBO DI, (2) ANEFEL 2D £, FHllZE UZASRGHHENE S Z o720, KiRE L
FAEREDE D BERPBRI N0, BRED [FHE] 2FTWEL., TOHEMSEMIND [HL
WZ Y| WXEONRLRDZDITTNL, —f, TNODOEHZP S /KR TED &S IZE 572
(ZOESBHHZLEEU ] REDI L, XFIHRTE I LIFEETY, ~ZZLINLIEEHE
FOEDORTEZ- THER] THY, MBOATHILHIOERZRONE LR LW T
LWHE] TRAEVWDIITY, 3

YEOEEY EZ T FED [ZNEHOESZ] L ahd &5 BE—ME2 R RELDD, BEAMPHHEZEZ ) KBl%
ZEUY) UTHOE D 5E1E THE] &2, FEEOFTHEPBETYT (FIREONE),

DNBMTEHRTE HBEEE2S7256T] CVWSRTEHUWILEHNLTILEAETA. JITE5-oT0D
DI TEMAR TN ZEFEATIEIN,

SFEBLUR— N THREDPIEL 28, LVDIDIFEL 22 WS MTIEEENLEHNET A, UL, TOES RV KR—
MEFEPMEDODICESDTHY, BEMREAT—IDNEALZEBTIE EUZZT 0802 HFL UTREK
T L3RR T,
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ZUT, LD 2HD=DHD EE] 225073 (3) D Ga] T, #OBICEHL NI LIZEE
WRADPHRE L TUES>TOWS ARGV D T, BEEINDMXDIFE A LIE, T ITIZHS
TAW (EREITB - SR E200) THN) 2, I EIEARFH. EBR WISV TR
WRLTOS Z 222 &9, OB, GBI REREEAIBEIZ R Y, TNE2EL <5 Z & A'&HE
TERY T,

11.3.2 TR XEOERM

WX TIEFZICRB U ZFWZRREZDT, TINFEFTIZHONTWZHN] & [SEEZICREL
A DENEZIHBALRTIENEETT, INETIZHSNTWAFHHL, HIOHRE X
EHETHELTVDRTTINS, TNHZMEALT ZZFTIRIMLNTV ] LWHHiHZE T8
EMRHY T, IO [ETHE] £ arTd, TLUTEDOMNTIMXEFIZONTIEX
R UCat#k L. BT ED® 7Y a v TCIRZO2RE2LHTIHENH Y £7,

IHLALRITMHENZE T TRV E, SO AL ST [ZO5SUIMDH LD N7 35
AINT, ToN LVHRETHOTHEDLBI S, MR REOSEIIHNTINAZY L E
T, TAERELELE D, BERI LXK HOOWRIZEH T S & Bbnd sCikz & /R <EEL Tt
H, TOLETEFHREL 7Y ave LTz ZEZTHNATAIEL VN2 EZTEL LT,

TENB<SHELU Tty ] ZEIXEIIMEZIZUODENIIR > TELBERHY £9, Eon<HUL
WHIZER U728 B2 72012, EIFAU Z EDBRICHKRFEALZ 725, MFEOffifdizt o Ty, €524
LRNZDIZE, HENBHOMREEZELZL, HWIZTONBHORXEHEL, EEZSREDIZIEHZ
BLT, HOOXB) A R ZHRHDEDIZLTEL ZENKYITT,

XHikE ST 2 DIEETHEOE 7Y a VITRY R A, XTI IREZRRI LI Bdh->TE
WY ET, LML, BRIZESKFH>TWT, HODMXTIEWENSHHHT 2 L E<ADT IS TN
E. ZTOMXDHEIIH SR E UNBRWHGEE WS EDE 2 FIZENET, TD LS RIGEIZ,
ZTOMGEIZODWTHHL TWD k2 2T HIE. WHWLERZHH LA TETAET,

Eokb, TRTOMEIIODVWTEENSREZLWT O L VD DIFIRELTEIETNS, EInbn
X Z DO OEHE UTHHETIMES SEEH YD £3, T, TORE OO R
DIKHEEIZ XD £7,

AEDEE11A |

SEDOBEEDZDIZ, 3~5 ADTN—TE2MHHE LU TCEITTA AV Y a VeIl BoTCHETET,

RIFERETRERDENZNE, VIAA—RZ 28U TT A AAY Y IV EFR>TELHSTLEX

W, RERIZEEHLUET,

(1) ZIV—=FHNTHHEL T, TAAHIYYavOT—I%2ROET, T—VIIRERTHHINT
WABEWBELMTEDVNTTR, AL TUENRLTFT—IDARP )T Ve B ET,
Fle W< OEIFET (L ETEHTIMVRALAZITNETHBIZE S ),

e SDEIMTETSHMEUTHANRNLND FRANVNDN? HED XS TR ZH#ITTHE R /2
DIXNEETAREZEUZY U ADRE LS BB 72n?

o HBUfE, MMOKITIXMHEMEND B 0?7 2w DTHULSHBETEHEZEEEALERE B2 A0
T o k< ROM?

o Ia—VUVYVIIANDEFHEE L SLHSTEHEUZANLION? 5D LD BFEITV A
T AIFDN T &R

o [ERLIa—VUT ¥ VIFEEHIZLDIEEL NS HNTEDSL LEE?

o [HWMITMETHBANXITIIRVN? HETH-TH LWVH?

o FNEMEIEIZ L DIRFEIXE > MBS TARE? kLT BHRE?

o FIHEWSHIEIXI NI EN? EoLfE<TH/HUSTDEIDONLN?

o BRDOKEDOBENIAIN? MOAZIRINFFD Z L THWDH?
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o WX LD E L LB ENT TAULBEDN?
o TRTOEBICHIABE & ZHEMTEROD? DU SIEE LA
(2) F—VAPE S LENOER () RRD. TOBNIERSES R EIEL T (B
ETH 20 4 < BV,

(3) I NV—THTF—VICHT B HMmETOET, BEZEHTTAN, ZhThTELS LT
DRENEEAELTL A= MUBRLTWAEZLDT, BFF3LAZIIA) 2T, i
LTEMEE AL

(4) VAR—=FEEERLTSZIW (TRLSR), AAZERPRMD ADE KU T2 ERHESE SR
vV avilEildTH I8 (BTHWINEL ZEROEHRE LT DL VNTLED),

VAR—=RME LaTeX 12X VEIE L, PDF 7714 )LZUT, LMS @ lassignment # 11] DA 5
7w 7O —RUTLZIV, UFORABNZDIHIZEEND LDICLTLIZIN,

o HH [IVEa—R)FIY VRN 1), PEESLRA. RHHMZ2EL,

o JIN—TThDI-T—~., BLOITN—T2EOLHT L FERS2EL,

o FEDHNIE DL DRI EZZZM. YOI BREREZBEL TR, ZOMED LS A
Wiz Lz EL,

o DA ZEL, EXEIRITHRERXR, #BVEDIOAREEE2 LN, EDLDBK
NOFFRIZR S T=2PR DB RREICEN 2 HLS, ZOHAEFHTNTNI (HHFDAEIZHKD
WT)HESZ L,

o AMAMKS THAMED & S BIERICE S 202 T OMM - RS EOTHEL T TEL,
o BE EEX S AEREADWI D02 e RERZ L) 2EL,
o« BZEX LIV 3V,
o UINDT V/7r— MIXd B EE,
Ql. #ANZ, T D, BADLWVWD TORAES BRI S>TEDEDIZENTLEZMN, —
ANTEZDD LU THRARTLEZIWN,
Q2. SO LS B VER— MIMIRED>72TETh, MMBAKETL M,
Q3. V7L Y2y (SEORETHN>EIL) - B - BEE Y ST,
SIENE TN —FIEEDSHHETTH, LA - MIBETAER L T X0, LR— M CHEHFE— (3 E—)
ERDOENTZIGEIRR—TH D ERBOEEIZDODWTHEEIIRF I T4 2R enHY £,
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S Bl D HERZIRD@ Y T,

e HTMLIZE % Web R—YDY—2 7w FIZDONTHER — Web Yo MIWZEZDMDIEE)IZH
WCIEHRZ LG /AT EIENEFETH YT A IR TSEND LSR8 >THESEAERTT,

o CSSIZLDRIBEIIODVWTES — GwHlkG & RELD DL W5 F ZIXERFEAMICEWTE
BThY, TRV DORHZFHBETEIELY A MOWHBEDZDIZENTT,

12.1 HTML & CSS

12.1.1 Web &vx—07v 7

LaTeX TY—2 7Y 7OMAMMAIBEL 20N E, R E (WYSIWYG) ARG D RF0v, &
BOANEWEINEHNETA, UHALUEIR BRAZZFEFHRAN X2V BEEGFELET, LirE,
BEENOOEHIZLTWD Web R—=UNEXIZZHRTT, BRETLLED?

D—7nThhii, HHTEMY A X ERD, MICADETHERXFEDR 74+ 2RO T
(R-FF) TEETEET, ULEAL Web R=VIXESTL & D7 Web iZid TEY 1 X IZFHEE
T, AT F] $ROLNFETA, IVVILEO>THEZZ 74V MESTI X TS, [ZZIEMS
BIA] HEELTE, TOT74 Y MR RVREHNETA,

(HTML)

X 12.1: Web & HTML IZ X b~ —27 7w 7/

TRESIFTUTDODTU & ID? TEDZ &IF T2 ZIFEKE] [Z ZIRBFE] T2 ZIdfE%RE 3
BE, XED HEE] BELTEWC, [T FNEENICRRT DRI BOEPMEZD 7 4V
MZAEDETERLTELS2LTY, DEVEKRIOTARD GRENR) v —2 7Y 72175 BEH
RHLHHITTY (M12.1), TDdDEE /A HTML(HyperText Markup Language) T9,

U U LaTeX IZBEOVTE 2RO =2 7y T2ZIOH, LI A0 0ERANETA, SHT
IZ. WYSIWYG TIEARWITNE GUI TR=YZ{EKTE %Y 7 b X CMS(contents management
system) 62 LN TWEFTNS, HTML AL TEH YA MIMENET, LML, Web 77D r—
YavRETTAT I LD HIML 2EK$ 2 5G12IE HTML 2H>TW 20 ERH YD 9, &
2o V7 hEMMEELSTE, AUBETIUE Web o EDRERIZEND L5122, EFTY,

12.1.2 HTML OEXES

IS5 HITML I3 EDE S BEDNFATITETETH, §CHEKLTHAS O THER—Y]
EMEALET (K12.2), ZOR=YDFHZAE—HDOTY TV —RHY £FTDT, TNzt —
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UTCHRED AN > THHBEL TS ZIV, RRUTAHLZVKXNDTE Run A4 V29
LT, TOR=VEBELUZLITHT S TFORIBICRRINET,

<h>AHTE., </h1>

<Kp2Unix AF§ & MHTHLAFSE MR T WA AMDE
Po2TEFLE. Up>

</body>

</html>

| HTML Practices P = IEJ
= [Search or enter address 110% | < ||Q Search » = é

Run ?
<IDOCTYPE html) ﬁ
<head> 4
Kmeta charset="utf-8"» &
{titledKuno' s Paged/title> '
{style type="text/css"> §
{/styled> N
</head> =
<body) =

ABTY,

Unix A& PHTMLAFERIE TV RAMEEP>TEFZLA,

X

12.2: HTML i@ R—=Y 2 ffioT\nd & 2 A
Tk, BANERLUTESLISNEEZRTWZZE, SIHL £,

<!DOCTYPE html>

<html>

<head>

<meta charset="utf-8">

<title>OO’s page</title>

</head>

<body>

<h1>OOTY, </h1> < IRIFEITED
<p>BELVUHDHNZEH - </p> <222 IITED
</body>

</html>

HEED [<!DOCTYPE html>] A FD 7 7 AN HTML THd I 2ES L E9, B, HTML
TIE<HHI> - </ZE>E VOB TI FIEFRFEOLDEREL T, N2 EBR, <HAED>ZHBA
T, /BRI TR TEEVET, FARR I NG TR TETH 1 DDOEE, 7~2ZUKTRITDR
WHIOEES Y £9, F/2, FBZ Todic T<aai  EBEA="H" EE4=" fE" > OL>
W1 DB koEhnfEE (BE) &G HY £7,

BB, ZOEDIZHTML Tk T<l I>] SEOTITHIAT DR8I T&) (ZRRI R R % £
DDT, ZDID2OXFHRMNZWGEIIMD DI Telt; ] Tagt; ] Tgamp; | LWHEIHEHES 0
D) EFT (ZOEZHEXFIV N FLZEIXFSRESVET),

BWROPIZIFHNOERENAD Z L EH Y T (ANTHEE), LITHTRKRS HTML Q%S (4 7)
DERIZIRD@EY

e <html>'--</html> — HTML XE2 k%2 H 5D,
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e <head>'''</head> — NV X (ZDXHFIIHT 2 HEWEZFRT2ED) 2dH 5D,

e <meta charset="fF5{t"> — 7 7 A VOFRFELETE (FAL & T DRNFD & 7)),

o <title></title> — XFEDZXA ML EHHDT,

e <body>'-'</body> — XEARK (77 I HFDBOAMIZERINDENELER) 2H5DT,

e <h1></h1> — LNV 1DHEIU (KAL) 2H 5609, IHITNIVWLNLORELEL
T<h2> " </h2>~<h6></h6>F TS T L W TE %,

o <p></p> — BHOEEEZHOLDT,

BEFOHRIIITARTEDEZADETHOAELEINEITNS, ZHPWT2Z2 ANTELEK®RLEH Y £
TA, BEHPBEITTEE L ZWEEIE pre BREZMNET,

e <pre></pre>— ZOAMIFZEAPSITZTDF 5L,

MDD EDBEDEDEKRE (7272 U</body>DHl) ICANTHAD LK 123 DL D ITAY £9, HKKE,
hn BH#E (L), p EFE (BE). pre BHE (TDFF) IARANENBEE S R—=VIIEN T,

<pre>
I FEXAN~
BEANG D )
RS

</pre>
| HTML Practices x |+ IE]
: — T
(-. Search or enter address 110% & || Search » = "F%I
AETTY, T
Unix AfMEAHTMLAMEDIE TV RAMEIE P> TEELA, I E:‘
MR 1
fEHIE B4 Y =

12.3: pre BHEIFIZH L SITHED
RIFD V7DD e, BUEEMD & 7 %EHL £,
e <a href="URL">) Y7 TFAr</a> — VYT TFAN] OFRMNY V7 & UTERRIN,
TIZERTDE URLDR—=VYZRRT D,
e <blockquote>'"</blockquote> — HIHX % KT,
o <div></div> — T ¥ Y a Yy (—EHOHPH) KT,
ZDEDIT, aBHREOBHAE L Thref=...] WO IEE (BELIFUET) AoiFo6h, i

FOoTY U IEEEELEY, THEMAHLT, VY I%] 2FoTAHEL LD, 1HEZ 1B
LET (VY7 IEBESOTIIAND Z2IZB>TVWET), flaRLEL LD (K124),

<h2>FAD Y ¥ 7 Hi</h2>

<p><a href="http://www.fujitv.co.jp/">7 YT L E</a>
DA MIESHITEET, FIVHE, </p>

<p><a href="http://www.nhk.or.jp/">NHK</a>lZH £V
RETA, </p>
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| HTML Practices x + IE
(-_ Search or enter address 110% & | |Q, Search » = é

O wwﬁé&# : :rn
ROV S |§
7TV O A MEISRICITEE T, RIVIFE, é
NHKltHED REHA. |E

B 12.4: V>0 & A=Y

BB 1 I EBRNAED Web R—YUZERR LRI W (FTR/ANBOEDTHRRLUTAT, DALTOHES
RTONENTT), BRTELL, MOT—IN5 1 DL EEATIER - ML TARI W,

a. R UDA Z1E<h1>~</h1>h H<he>~</h6>FT6 LXIIVHBEINTHETH, 156
MEDESITRAZEZEZ TSN (KRB UIRED KEHBELU S LOR) AR TAR I,
TENE, EED TS IHF TR o TCATHEBETEI BB LNTT,

b. BeED R T<p>~</p>IE ED & S BEEEE R Fi> TV B (72 & ZIXF R IT & AN 7=
EEXDRRT-LEM), METLTARIV, T4 EYa VDA I<div>~</div>X 5 XD &
ZJ'<blockquote>~</blockquote>Z D\ T E [ARRIZHHN, LRI,

c. R=YPIZY V7 ZMED BRI, URLIZTZ I YO URLAENS I —F2DNMEEZ I
KLKTONTULE D, R=TIZEoTES EFLV VI TERVEDEHD & BNE T,
EDEDBEDIED EToTEDEIBREDIED £ ATHBROPIRET U TAHARI N,

12.1.3 HBEERRODBE. X851 — b

CZFEFTHTIMLEBZZWSONRTEEUAMN, R—VZ{EoTHDLAMIZETEZDYIEZLZE
A, UNULIHDOFD Web R—V %2R, BPHRERLYDRENPIEFRFIZITRINTHET,
HADNR—=YTEINLDORBZTRDITIFED TELNTU X527 EIBEEIZIZHTML 12
M2 5 (1 7AVNEEZD] [HMREAZ] RERBEZBETDIEEZENHY F L2, LHirL,
HTML 4.0 25 1x Z OFEDOBEREIZ T NT TIEHERE] 122D, RVIZ TAZRAINY— ] LIEEND
HBCRBABETLEDIZRD FU,

BRETUEOMN? 2L ZIEHTML Tl TRAHMU A 2HEDOTRT-EE2ED] REDFEEIX
(grep R EDY — % fli>T) HBIITRZAETH, TOLIHBLOHFIZ TZZiEFEWE] 2L
DRATWRI>TNDE D EFLWY)HELRN-2D, FAEIIDHELUAZEDIZRINEIZ R Y, H
B LR E F9,

THZ, KERHUZFOVREIZTDEULAEL, 2FOKRRHUEZZTD XD IH—LZ0DIT T,
FRTORKRHBEUDFRIZRDIZ TZ2IMHIZETH] EWHXTEDFTF DL EERRZETT,
AV a—RTUBTLE2DENE, [§RTORRHUIEE] & T0kZe] SEREFFELELOITHD
RETEBVTLEIN? (HM12.5), ARANY—hEldbEd>EZTDES T, D&Y LHOBIED
TNTNIZDOWT TZDED BRI ZIDEDBRBL LWHRTREZEET IHEELRDITTT,

HTML & flAEHDEDL AX Iy — MEESiEL UTIE CSS (Cascading Style Sheet) 23
9, HTML (Z CSS DIEEZEMT 2 ik LTIE, D 3@ »HY £7,

(1) CSSHREZRIRD & 51T style BERONMIZE <, style EHRIENY LI IZANDBEND D,

<style type="text/css">
CSS #iiE:
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HTML

<h1>Introduciton</h1>

<p>This exapmle...

..</p>
~
<h1>The problem</h1> Introduction
<p>We have ...
The problem
AZANY— b
_ J

h1 { color: blue;
text-decoration:
underline }

p { text-indent: 5mm }

12.5: A% A )Y — s O
</style>

(2) CSSHREZM T 7 A IIZ AR, HTML Oy ZEBFITIRD & 5 72 link BR% ANd (22Tl
CSS fEE M mystyle.css EWVVD 7 7 A NIZADTWBEDE UE LK), ZDHEIXPOEM
ZinE, 120 CSS 77 A I)VEEHD HTML R—IJIZHHIE N5,

<link rel="stylesheet" href="mystyle.css" type="text/css">

(3) HTML D& ZHIZ style B faE L. TDMHE LT CSS faEDAKIL D 2 FH <, REDE
RETICREZRET DHEI1M,

<p style="color: blue">Z DEKIZEHE, </p>

IRTI (1) OFFEERMES DL ET (MER—YDFT > 7L — MIE style BRIFABLTHY
F9, LRIESZR—IOD style BEDFIZIRDED % ANTERUZBEFE2K 126 IZRLUET, K
K84 (body BHEOH) IF—YILEL TOARNINY, ax BRENTI TN Z W90 £7,

e BT

<style type="text/css">

hl { color: blue; text-decoration: underline }

p { text-indent: 5mm; background: rgb(180,200,255) }
pre { border: double green 4px }

</style>

B

12.1.4 CSS DIEEHE

NER AT ) £ UMY, CSS DIEEHEICOWTHIHLE L LS, £9. CSS DIEFEIL M o
EF)T, 1 2OBANFROEE L TWET,

L& { JanNFa: fl; TaNFa fH; -}
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| HTML Practices x | 4+ IE
('_ Search or enter address 110% ¢ | |Q Search » = é
2B TY, 3
Unix AP BHTMLAME D IE T OBAMEER>TIH U I§
PTIN >
SENBDLY %

EEE

12.6: AZAINY—rZ2HHAL 54

L%, LVHZATHTMLOX T LESTLEZIW, 2F) [ZOHERIFZIHSRETSL] 2w
SIEETY, 7ANnNT a1, BRFFFRETT (FSHETHMLET), £LUT, ThIIxHd 2ME%
FBEL 9, EDREHIEIFIRD@EY,

o XFYA XDFRE Hik: 12pt (KA1 ¥ M), xx-small, x-small, small, medium, large.

x-large. xx-large. H/ % (AKDY 1 XDM%H).,

o BEXDFEAE: 1px(HH EDO ), lem(L ¥ F), lem(XF Tm] OIFE 1{HIA) REDRDH D,
o HAE: & DT B, R—VRIIHT HEEREDREIHHA,

T DFRE Jiik: black, blue., gray. green, maroon, navy, olive, purple, red., silver,
white, yellow. rgb(if, ik, &) 7272 U7R/ik/HE 3HADMRI % 0~255 DBUYETET,

774X URL: url(7 7 1 V%), url(URL),

CSS 7a T 4 ORFEHHZRED L UTIFROEDRH ) £7°,

color: f — X% fRiE,
background: t& — TR ZEE,

margin: R¥ — EROFFDOY—V Y (RA)E2EE, 4 DORI2HETL L [k A
T, £l ORIZHEL LIRS, 22K TEF, Ll 1 2R AHREPTORY
2o EAMEMNCHEE L 21 NIE margin-buttom, margin-top., margin-left., margin-right
EWVWDREE TE D (padding. border & [FIEK),

padding: I — BEEOREFD/IT 1 V7 GFEOE D) EL2EE, HHEHIEIE margin & Fk

border: Ik f BX — BEOMAEIEE, MIRE LT, solid(¥9—). dashed(#ifK). double(2
FR), ridge(TF). groove(##). inset(<IEMA), outset(HioIEXV) ENFETE S, Mk
Prof, KX IIHONE 2 fRE,

text-indent: KX — BORLIHDT T IR % fa i,

text-align: ffjjll — left. right. center TATA A, ATA A, HRTAIZIHE,
text-decoration: X'#ffi), underline( T##). overline( L:f#), line-through(¥KiHi#) <5
= fERE,

font-style: ¥, normal, italic, oblique ¥ % $5iE,

font-size: XFDKI X ZIEE,

HE 2 HTML O =2 0flD CSSHEEE (1479 DIEFIC) EBIMU TR EZ MR L THL

TV, TOH, LNOBFENS 1 DB EP > TABR I,
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a. h1~h6 DRHBLUDERMNS 1 DL BED, HABRS ZWWEEDS THA VIR LD
IZCSS THRBLZ TRUTARI, 2L ZIFRD KD LIS ageZ L HbhEzd (£
T 5 MNEH D TEN),

o MHRTCHIAZYTDH, NZT, £HIEFE EEZTHRIZTEREE,
o FBODHEEPFHMILZY, 4, TROOXTFYA RELEZ VT 5,

b. p #3&, blockquote B3, div BEMNS 1 DL EED, AXDOXFEZINOLDEFZELT
FRINZEZIIDSZWVWTHA VIR D EHIZCSS TREZ TRUTARIN, 72
ZAXIRD & 5 BN ATREZ L BN E T (5 T2 0L HD TRER),

o BFERFHDOTRNITEXHEAMOD X 2FHET B,
o MHRTCHIAZY D, LT, £RIFELAZITHRIZTEIREE,

c. [p:hover { color: red }J] DLDIZt L7 XIZ [thover] 2 EET DL ZDEE L
WX T ARAS VWS 2RI DRI EZRETEI DT> THhD, !

d. (HHE) VAR— NREETHRET S Web R—J1ZDW\WT, CSS %L Take LT I#
—XN, EULVREZ] RS EDIZTRLUTARI,

12.2 L YEAL HTML & CSS DIEE

12.2.1 HTML %774 J)LE LTRET S

ZZETIE THTML#EAR—Y ] 2fioTEE LA, ZNTRT 0P 2 D SNELIELS B>
TLEVETL, HEOR—VEFELZZLETEIEYA, £ZT, ZNFEFTE>ZHIMLZ 7 71
WIZBRFE LT TEEDET) 77 9P TERRLUTAZL & D,

sol TIEFEHDKR—ALT 4 L2 MU D TFIZ publichtml & WD Y751 L7 NYMBHEINTANT,
TZIZHTML % (#THL 3OS RERET) ELS &, RO URL TEARETRAMAINE T,

http://www.edu.cc.uec.ac.jp/ " L1—F%/7 7 A V4 . html

F/o. FATIREEDOGEFIFEZEZRAN, 729V TT7 7 ANV EEERS L TR RIELZZE
ITEIZTEET, Mo TADILIZLT, ROFIETT7 7 ANV HFEELTLZI N,

(1) =5 ¢ 2T [~/public_html/mypage.html] ZBH< (BANEZESIEDT 74 IVTH2IET),

(2) THTML B =Y OHDAMMEFLZ HTML # 2€—L, T7 1 RIZERY Y, =51 &
(VS ERC IR

(3a) 77 YD URLZAT lhttp://www.edu.cc.uec.ac.jp/~1—H 4% /mypage.html] % HiA
ATHIS M, E721E

(3b) 77 HD 774NV <] BREEZH > THRELZT 71 V2 EHR <,
TT 1 RTEETD LR, EILTOREBTHREFELTBLZLE, Hillffo/z_—Y% O

F—LUTEBETSAZEE, HHIZHHEETT, UFTIEIOHETHRET LIZHO HTML 77 1)V %
EoTHL Z & Z2Rifge UEd, 2

X 5127m/857 ¢ £ UT ltransition: 3s] DX ICZELICETIMEEIEET D L OENZTORMMIT TP o<
VTS, RE2EZHWD-LDIZULATNIE  hover 2 DT R WAIDIEEIZE transition 2 E8ET D,

P77 ANRIIFEFIZUTEL, index. html T2 L 77 A NVAAR LT (/] ETT)RRIND A=V LB T (%
72U URL BTHWZEA).
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12.2.2 TJOYIBREAVSA VER
HTML I XEDERIE 723 —2 TV T2 T H5DT, [EOEEDOFITIEEDEEZENANS DD
EVWDZENEIHBALEE>TVET, ZLAEhl BERE2MS L XFEAKREIITEETN, Tldkp
B (BR) OHIZhl Z ANTODWRE NS EZTHUIBKE T, h1 ZHETEREHULTHY, B
FEOBRFIUIZRKABUNFAIND LVDDIEXEL L THY BRONSLTT,
[f3& > 7= HTML %2 &0V 72012, RO &S ZFEANIHEML T EE U & 5,
o TV IHEBELIE, BERYLFIUAEIZEITSEDT, p. h1~h6, blockquote, table, div,
ul, ol, AIZRENHD,
o TV IHEBROHIZIZTOY VHEBEL A VIA VERLEXTENANSNS (p ZIFHISNT, FiIC
T JBRBANSNEN),
o TVTAVERIZ, TV IEROFUIASTWDBRENRDY, T YT VERLLFEN
ANH6NB,
ZOIEM, lilkul & ol D, th & td ik tr DHZRE (WFTNEFZIR), W ONEROBEN O E >
TWBBADH Y 90, TAUIERI & WS KD ERIOBIRIT9 2,
AVIAVERELUTEINET aBRAULNHTIAN22DT, MOELLDEEETET,
o <br> — ZITHINA%2T 5, HDAR T,
o <em>-</em> — Z DI ERMERT D,
o <b></b> <i>+:</i> <code>''*</code>, <var>::</var>, <sup>'‘'</sup>. <sub>...</sub>
— ZThTh, F—IVR 1&Vv I Tarssa—R Z¥ BFY. BRTOAZAINETD,
e <img src="..."> — HOAAEB ($iR),
e <span>...</span> — {LEDA V71 v OHIHA (#ik),

12.2.3 id & class
ZZETIHECSSDE L 7R E UTHEFE (XY) DA4RIEZMAL TREUADN, TNZL LR 25D
OO0 OFERBEZLEFETLZZLIZRYET, TNTOVWEESELWTTR, 22517 TZon oh
I DL BEBEEITVAEZTT R, TDD, FEFEOBE R JITIZIRO 2 FEEO @M e E n] §E
T9,

o <XJ% - ia="[EHH"> — FHEXEEET D,

o <A - class="JV T AL"> — VT AL EIRET D,

EE% (id) 1% TZOREDHEFT] 2RTDICHESDEDT, WH-oTRILED% 2 DM HEE L T
WITEHA, V75RBIFERAZIBETDHIIENTEET, TNH%2 CSSTHERETDEXFRL 24
EUTROEFEZIHZANET (ZOEDODFEZHIZINETLEHD),

#EE% { ...,
A% {0}

ZUT, ZZFETITH TR span B (1 V71 OHiPH) & divESR (710 7 OHPH) I3 0
b, FEDRBUI OV TWALS T, EIZLEDOARTREAEZFRET2DIMbNET, L AFXEE
BREIAEFRTFOIEOETIZLZVE TS L, HIML I Tld span Z IO TIRD & D IZF0R U 9,

HTML AFJTCld, <span class="imp">A X 1)L — k (CSS)</span>,
<span class="imp">Ek & RILD I HE</span>NEE TT,

X9 S CSSMDFLARIFIRD L SIZU T,

.imp { color: red; text-decoration: underline }
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y HTML Practices x + IE
(-_ (i) Search or enter address 1M0% | @ ||Q Search » = é
2B TT, 3
Unix AFJEAHTMLAME D IZ FOSAMEER->TEE U, I§
HTMLAR Tld. 241 —(CSS). ElkeE FWOFMAEETY. -
2

I ?
™ s |

EMEE

12.7: span & 7 T A4BEIZ L D HIFHDIRE

12.2.4 BIREFER [exam ]|
HTML OEfNE UT, LaTeX ICEH o2 EEREBSLRIIODVTHHLTEXFET, FITHEZSRLOD

fERESITMO LSRR £F,

<ul>
Li>AAAINY—ME, RIEOENLZNR—=V2EDZOIZHE, </1i>

<Li>EMRE RBEODEEIE, AXAINY— NO@EYRFHD ZOIZHE, </1i>
</ul>

<ul>...</ul>%<ol>...</ol>IZ T B e HFNDOE XY (K 12.8), LaTeX TS & ul HFEIX itemize
BRED. ol ZRIX enumerate BREGIZHY U 9, BERESOHHIBIELHE L ERE LU TEDLXT,

| HTML Practices L

& | (i) Search or enter address 110% & | |Q Search »

HIMLAFTCR, A= MOSS), ERREFHU TP ERTY,

[E0w - seonoeld TNIH (@]

o AR —hE, RO GpBs—T e iDL,
o EkEFHO HEE, AZA IS — bR O 722 B, I

1. AZ10 Y —hE, ZHO ENRAR—T 2 fED /DI E,
2. EkE FHO 3L AZA NS — b OE U H O DI E

[ #an~iE i

12.8: ul BFE L ol HERIZ LD ESE

—7F. LaTeX |2 5 description BEEIZFHHMST2EDEH Y £,

<d1>
<dt>Boolean fli</dt>

<dt>imHifE</de>

<dd> TEBfE] & EIEENS, true/false DWVTNH, </dd>
<dt class="imp">®Hfli</dt>

<dd>—EDHFDIE - A - YO DEHE, </dd>

</d1>

IbbHiF LaTeX &Y, 1 DOHHIZAHUZEEOTHI L TE XY (129 k),

RIZRIZOWTHPHLEL & D, 2TB6IE3E 2D ULEMT, Kelhkz KT table BR., TOHD 1
FEo2KTtrBR, TUTITOTIIASREINEZERT thBEREZIFZtdEEZD 3 LML
9, HTML O ETIRDO L S IZHEBIZHI A TELS &MY P TWTU & 5 ( [border="2"] &£\ 5
FBEIFROEMENE 2 THI L WO HEE, VL EREfMONLN),
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<table border="2">

<tr><th>A</th><th>B</th><th class="imp">C</th></tr>
<tr><td>111</td><td>2222</td><td>3333</td></tr>
</table>

th & td DEWIE, BIEPRE UM, BEP—BHAT, REUHOAMD UBHFEFRRIZZY) £9 (X
129 F). 7z, th¥® td ¥ [colspan="fE%"] [rowspan="fEZ"] WS EENRETE., i
& 2T LaTeX & [FAFRMBRHEZ £ 72235 72 R ILAMENE T,

| HTML Practices x |+

& Search or enter address 110% & | |Q Search »

(B 2Jizop - seonovid TNLH (@]

Booleanf#
A ELAE
[ ELiAfH ] & BIFIZNSE, true/false@\ e,

a[sc|

111]22223333

12.9: dl BEDESE, table B3

12.2.5 CSSEEDIENM
212, FEIZ table & div TEHT 2 CSSHEEICDWTEEMUTE X ET (IO E DA table .
B Ix div T <fHNET),
e border-collapse: collapse — table Z3REHH T, INEIEELARIIBHET 52V DOEER
M 1ARDFZR S (ZN% S KEE th X td D border EHfETIRET 5 Z LAZ W),
e position: — fALEHRE, absolute(ffiXfALiE % f55E). fixed(HH L TOMALE & f55E).
relative(AKRHTIEEDMENSO DAL ZIFE) DWVTNPNEETE S,
e top:. left:, bottom:, right: — 3D k¥m, Zdm., N, FA¥wOAEZ R,
e width: KX, height: R — ZOERZELITHEPLEHI Z2IHETET D, divICHUTHS
ZEWE,
o float: — Jit LIAADIRE, left(ZLICHFETHIZIKUAL), right(GICFETEIIH LA
). none MWEETE 5,
e overflow: — HMIZHEL/ZL E, TOHIZADIHNENEI ZIBEA L TOW, visible(T
DFEFHZAS). hidden(JL R4 <F3), scroll(AZH—)LI¥D) ENEETED,

EE 3 HOMMER L2 Web R=VIZEHT 282 B 2785 LaTeX XEZEML LIV, Web D
MZRY AL L, F72, Web R—=IITIFEHE 1. 3 2(O/NEEH) ONE,. £2EUTFOW
TN DL ENEENEZ L,

a. id BERE £ 721X class BEREZ i > T TREED(IMMZ T REIDMLE ES | £ HITLTAS,
b. HEEOENDIDEE > THAD,
c. R=ffioThD,

LaTeX XFHIZHA 2D AL DIFIRD Hik2EdTdIHOULET,

1. 799 THY IAAZOWR—=VHEHZBZRIETD, FIIPAKILK B TIRENEDIZTITOTD
BIEDR YN S UL,
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2. [limport -compress rle figl.eps] D& DIZT7 7 A I$%Z$EEL T import I ¥ ¥ K& H1T
U(XDAR—=VINIIN T+] BIZBD), DT IRAAZWED L2271V w 745 L ZDRED
HRAEE U727 7 A VIZE D iAD B, 3

3. LaTeX DYV —ZDHI TR %Z AN WEFTIZIRD & 5 IZHATE (IBe 7 7 A IVAIZEEZE R
%, HoLHDANETE A>THHIUT L),

\begin{center}
\includegraphics[width=12cm]{figl.eps}
\end{center}

H T 2 Y AL FFHEEE import X Y RUATEENEHEA, TOHEIFIY AAZE A png
X ypg IZARZ LENETODOT, IROIY Y RTeps (AL TS ZI W (LaTeX (Zid eps UMNANS
LD T),

convert -compress rle 77 1 /)V%.png 7 7 1 )% . eps

B OREIZA
AHOMEIE THHE 3] TN, TOXEONRL LT MEHE 1) MY 2) MY 3) IZEHEEND/NE
& (BEFC ) oS 1 DM EZERL, #R2LVAR—hEe U THETLIHDEULTLSEIWN, £
U T, LaTeX IZ & 2 EEALEHR%Z PDF 7 71 )LIZ LT, LMS @ lassignment # 12] DEFFNS T Y
Ta—=RUTLEZI, UFOABENIDIEIZEFEFND LDIZLTLEI N,

o Hif [AVV¥a—RYTIVLAR—bM# 12), FHERES LA, BEOMNZELS (FV—-T7T

X072 EDIETN—TDAVN—2EDRZ[EWERETHEEL, )

o MEDHIEES (LABRETH L0 % VER— NGO AN N RREIZENT D),

o LIR—FRIRDOHNE (o7l L& TDfER) 2E<,

o FH (EEX S MRADH ISPl eXFEZR-I L) 2EL,

o INDT V/r— MIXd B EIE,

Ql. HTML IZ &2 R—=Y Dk i ENL SWHI>TWE LU AZH, SR> TATE S TUAD,
Q2. CSSIZLDRHEDIBEIXENS HWVHIS>TWE LN, SHEP>TATE D TUEZMN,
Q3. V7L rYvay (SEOFETHN>-I L) - B - BWEE Y ST,

BH, EIEIN—TTRoTHVERA, TOHAEE., (AVN—K#AEWHELAZ ET) LE— M
BFEEATHELTLSAIWV, LR—MHEDPE— (I¥—) LBDONEGEIIA—TH D LR
ERBIZDWTHEBUIRF I T 1 2RT LAY £,

3-comppress rle &5 ¥ L ¥ J 2B St (run-length encoding) 12 & 2 EMiHEE T, FBELARVE T 71 IDBKI,
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5Bl D HERZIRD@ Y T,

o X URL ®AEA T4 TOZBIZONWTHESR — R=VIZHH{EEHEZDZ EDIIREILT, A
KAZDTD (ATHELVRTW) 1 MBMENE T,

e Web ¥+ MO B LOBHRT —F T 7 F Y DEZFIZOWTES — E@H/LY A MEZ2 M-
THELIE T, HhEPTTITHOLY)TWVH A MBENE T,

e CSSIZ&LDR=VYTHAL VIZDWTER — CSS ZHWTEDR=YTEHEH—INE-R AN
DR—=VUBEDPMEND EDIZHRY, £/ 1 EROLEETCRMORRZ LT LI L EAERIZARY
i‘a‘o

/uu

13.1 AER—Y /AEX T 1 7 DBE

13.1.1 ##X URL &#8% URL
INET, Web "=V % FRIE/2Y) HTML T a & ZIZ5#Kd 2% URLIIRD LS REDTL /=,

http://example.com/aa/bb/mypage.html
AF¥—Lh HAM KA

ZDOED7% (http: R ED) AFxF— LM HihES URL 2#x URL L0 ET, §XTOYA MLk
5t URL TIRETE A, KO &S RGA I URL IFAFE T,

o 1 DDY A MBERHDOR—=IYMLTETCNT, HEIZD VI TITERT D LD BIGA,
o R—=YDHTMLIZIAT, TITHHATIEBEREDT 74 NV EZIBL TS5,

EDEDITARMEMNEND & (1) VIR ETHET S URLBES RY BN EHTHO L &,
2) YA MNADTZ 7 AINEFEFLEDTEEDOY =N [HLZE X2, 25 V7 2 EIZITNIEN T
BN ETY (M URL BRENTHD WD 2K, VI %282 LDY —/NINEEAILTE
FITN0H, BIBLOERNDY FHA),

Z 2T Web TIEHER URL &5 Z &N TEEY, 2L ZIEXED URL D7 7 A1 )b mypage . html
I2) v EES L E, MM URL TIXZDEWTHDT L2 MY http://example.com/aa/bb/ H*
MEm] &2V ET, TUT, HLE Unix DNAZLERUEDICT I 2ERIINELTEZ T 7 MV %
BELET (.. HERETA ZZURAMPAF—LABFELETIERA), K131 EOHIDR—
VERRE UL TOMN URL & 22 R U THio URLICE L2 DD RERL £,

FARMNZ Unix DNAZDE D BREDZLEZTONDTTR, (1) £572< /) BRI TEHMAKN
URL THhdZ&, (2) [/) THEDZELOEM URL THDZ L (D Web ¥y —NORFHM b 7
FAVLIZ M) MNEEERERIIED), REDEVET,

BB, —~BFD2DODXIIINAN (/] TROZGEIETA L7 M) E2EBELETH, T X
AIDRFRIND NI —NOFERFE T, < DY —N"TIXZTIIZH D index.html L \VD 771 )L
DHNAEZRTEIIICHEINTVET,
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# 13.1: [http://example.com/aa/bb/] % & 4 S URL DR

MxF URL #fixk URL

page2.html http://example.com/aa/bb/page2.html
figl.png http://example.com/aa/bb/figl.png
FIGS/figl.png http://example.com/aa/bb/FIGS/figl.png
../FIGS/figl.png http://example.com/aa/FIGS/figl.png

../../FIGS/figl.png | http://example.com/FIGS/figl.png
/aa/FIGS/figl.png http://example.com/aa/FIGS/figl.png
./ http://example.com/aa/bb/

. http://example.com/aa/

13.1.2 E{RDFEM [exam]
POSNBREZFUEULZD., 22T Web R—=VIZBIF2EGEOMHGEICZODWTHAL 9, 2
ZZETHo2m e &, i HTML OFIZEBEZIZANSNR DT =N EIZHD 7 71 )
ELUTELSDBEDRDHY, TORIRES DI URL IZX2M05TH,

XT, FTEE7 7ANVDOERIODWTTITMN, €7 2IVEHETIE PNG, GIF, JPEG O\
NPOER, X7 MVEERTIE SVG ERDEDZFHLTL ZXW, INbIFE<D T I 3Tk
BIZHR— R INTVET (SVCGIEFRYBR—NRTIOTNREZHY £79),

2 kuno.gif (GIF E{R, 7... x | =k

€ 5 | www.edu cc.uec.ac.jp/~kan02689/kuno.gif | »

X

13.1: Voo UCHi#z2iEE L 258
RIZ, Web R=Y THifZMHDPD HTIA, RO IFEENHY £,

Kuno's test page % \=h

(— » | www.edu.cc .uec,acljp. ~kal026B89/test c b3

2ABOR—T %
u
13.2: HlOA AW (img #3K) & UCHG2EE L 5GE

(1) V> 27%E LT — <a href="figl.jpg">...</a>D LD IZV V7L UTHEKEZHFEL 25
G VUV EBERT D LTI PHEENCEOEEN M TRRAINET (X13.1),
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(2) HOAAMG — <img src="figl.png" alt="#HHA"> DL SIZLT, imgBHR%ZfE>5> I & T,
R=IDZ DG EEIDAD ET (K 13.2, ZOBEHEITA VI7A VHEHKTY), &B, alt
JEMEIXE G RR T EROIHIRR L 2D, HICHEEDDH 2 ADGAs L 77 0¥ & Hi>Tw
5L X THiA EITZD THDITMNET,

(3) st — CSS T Ibackground-image: url(figl.gif)] BREXDLIIFREETLH L, TOD
B U-ERO [TERERR] & UTHREL 2GR UMEFEOONTERINE T (M
13.3) R=Y2AROBEFIZLZTNIEX 2L 274 Tbody ® html ZIHEL T ZI WV, 45,
DR UBMEFEDZ <RI, HUE L7 22K U T background-repeat: 7H/37 1 & U
T no-repeat(# 1) KX i—;\b\) repeat-x (1§ /F MDA KT ), repeat-y(#fit ST D AHE Y 3K
) ZIEETET XY, @I repeat(MthiL £ D KRT) TY,

| Kuno's test page x | o8

€ ¥ | @ | www.edu.cc.uec.ac.jp/~kad02689/test c| »

o—
- aor HEE FEb*
#=d3} N 1%?

™ M

ol

Hifg e UTHREL 256

BB 1 Web R—=IZHGE ANDHE L LT, MOEDNS 1 DL EX > THR I (EM O
77 AVIFEETRUTAFOI L),

a. EBOEGEY VIR UV ANEELR—V%E>THAD, 25, <a href="..."
target="#Hi">... DL DT a XTI target BUEXIRET D L LD & D BRINENDH % H
AMUTHETLTAD Z &,

b. Hif% img BREEZ > TR—IWIZHDAATARIV, ZD&E, ZOERIIFLT
CSS THRZEADL T ZHELTRX T UTARIN, IHIT [float: left] [float:
right] ZfETD L EDI DI BMRNDH LU THEI L THDL Z &,

c. HffR % #YREFRD background-image & UTHHE L TR ZBIERE LRIV, HEODOEZR
(7z& ZiE body & RXR—=IYDHIZH D h1 X p A L) ITHl* DE REREZFEL T, WAZHZ
I THRLR=IYHNBDHEART IDOIZIEE S WD FLEABE MG LRIV, WD
DEHDOWMEDED7ZDITALE % AT S HERENS CSS IZHh 2 M EEL TAD L RB L\,

13.2 B®R7—FT7VF+v
13.2.1 BR7—F TV F v &Y A MEE [exam]

8% 77 —F T ¥ F ¥ (information architecture) &%, JAFITIFEHRZ 0D 2T ARA, ZITFHIE
WMEEL P TS TL200EMeMERU £9, EAOERTIE, Web ¥+ MO H, &
WEDHL, BERZEBHL, Y1 MEECY A DOMEON L2 T50H2ETHLHEGEHY 7,

ASc @io&‘%#b%~&ot@fb$o#o%t%tWWWiA4A~7#1b#6$i
NTEY, EOR=VDEZIZTEMDR=IANDY) VI EHDIADD Z EDNRHEITL 2, IhE
ENLUT, ZROR=IPENIDBB) BoLEENRY N7 —JBETY (K134 74), LML
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WWW CTZD &> A&z Ed L. SEZGBHMNNET RT), BIELBELD Z o TE
EFUl7, TIT, R=YZEGRIZIOBITBHEIE (X134 H), XR—=Y%2ROE->H -/
DI T =XKL THY FTTOLSBEBEIE (X134 F) BEALINEDND L SIZKD &
L7,

home ! lhome

/X\/\ L= N

////?,/ = AN AN

X 13.4: Web ¥ b DRERI k&

MG IZA VA a—FFHDO LD ITHNNEMRN THEN I IZEL K BWVEGEIES 1D T VD
TYIMW, DENPELBDEHDFETEESDTITKDNKRETY, TOLODICHREHABELTEZZE
TRRDEDIZTEIREDT RPN BEINET,

B ERSEIX 7 7 ANV AT LADE ZATERARZE D12, KEOERZEIHL TD 2121358 L T
WET, TONDY, TRTCOWERE2VEL BRI LR 2IEPVIZNWTY, ZOxfke LT,
BHRITTART—FFD [E] L IAZ0WNT, ZI2MEBETHEIREDTREHY £3, Lx
LZ532e, HEONEEZ FETHEESTOLKDIZF-MBLN) £9, £/2FEFE, 25U
ERHEIZDETAIRIN, WS ZEEHPETIEHEARAVLAETNERA,

2D &S BHEEDRER, lHxDR=IDHENPTIDBEETEDT, EDLDITULEZL 0N
EHEZATCERBTLI2ON, BT —FT727F¥yDHTHD2L V2D TL LD,

BREDNWTTEA, K Thome EEVTHDEDIEHDR—IDANELRDIZR—=ITY, AEZZ
DEIBR=V% [F—LRX=V] LIERET TN (£2E 777D home RAVEHLZL &
BENT 2 R—YDE®RE HD), HRATIEZEN® WWW HIEKDZ L & [R—ANX—Y] LIESHE
MWHdDT, EOIIBRERTIDIEEZM>TNDDMN, TODEFEENLBETT,

13.2.2 R—JFEHF—D 3

FES—2 3> (navigation, #if7) & IF—MITIZER 2 HIE U CTHHIZ MWD D EEEZ DD F A5,
Web DIGEIE T E/20OR=VIZFHFNE TN -2ODMRESMK ] 2L 7,

&<, i TR A THEMEE ] THEESE] OB&Ik. EOR=VIZEREL LS ROV v
PRHEIZRY) £F, BARRIZIE, PG THIUIER—IIT TEiA] TR BRBRETT U, BEE
BRETIEREOR=JIZidEzhETho T4 1Ii7<V v 2, ZUT Ry TUADETOR—IITIE
[EAN] A7V YO BRETY, £z, AU LKFT YR B (crumb list) EIFENS, —&F LS BIED
RV ETORED) A NEDHDEMENFN) TR £T (K 13.5 DFA D),

ZDEDR, Y1 MDFFHIIGUTEDR—=YTERLUEDIMHi RV V7Dl EFES— 3
V)L UEY, FETS=Ya v ) VIIFBEEIZONS DT, R=YNTFET—vary vy
DH)WRT SN ZLIFMENRTIDZDIZEETY, ZDxD, FEr—arv )y 728D
FHSTHD [Fer—a v nN—] ZERL, EOR—=IYTERUEH (X—YDRKE, KERLY)
WKHETD LWV TRIFZSDOY A NTRINTVET,

EE 2 R—UVMKIZET2ROT—3 056 1 DA EX > TARI N,

a. MUEREEDT 1 hOBlE LT NERAI) OAM—=Y—%2&LIZUAYA F&fED, AH
NR=YDIFN TBZEITL] EERISENTO-2TE 55 ] T2l REL§I9] I
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/[ B —F— 206, x | &=

€& 0 "IpSJ GI’JpII agazine/pe ta l“Llf|ILI||

| #Ea—F— TRi-ES

BHELEFSETE, RESLUBONSBCS T 3EERECNTZMI0E
CHET B ISL - BF - RREEHT 388 1—F— [REEH) wa&w’i
& e 1 B

X 13.5: /32 <3V A b DO

FIZHNZEZEFD ] THUBICE>TAD L] D5 R—Y%REVMIEEEIC DR, =Y
WAEILEEZD TRIAN] RN OV V213 E $ 2 (B & BERIGEEEE), HEK
EREHISRVGEIE T T AA—NMIGHLTES S 0, HIOAN—) —IZZZXTE L\,

b. BEEMEDY 1 hOHIE LT T8 OV A MEED, AOXR—=IDIENT THEAH] T4
(HU) TURTI TH] THID ] TLUA) TR THRE] THRA TEX] TFyXRXY ) 172F
BPE] DI3LAEERED (A% DBMIZHMOEDIZLTE LWL, BIILTE LWV), R—
VHNERIZEHBZN, §RXTOR=IIZ [EAN] D) Vo, FUTHEOR—IIZIEZ D
DRFERIANDY > 7 WBREE T S,

c. ZOEIZa I EROLBRITTNICIA TERNZ &, a DEIEMEIEZ X > 7256 1E.
AAR=IIZ THIR] Z2EBIMUZI N, b OEEMEIEEZ > 2561 [l DBMDOR—
VETEIEZIMERE TN TIT T2 XD VI 2EMT 2, /23303
ANEBMUZI W,

13.3 CSSEHTMLICEBR—IYLATT K

13.3.1 R=—VDEREZDVIL—T1t

4D Web X—VHIETIX CSS 2> TR—YNEDEREZFTWVET, £/, CSS TiE (BEIZFA
FEH) B, XFaORGHEELTAET, JITRINSZEEIZ (HRAEDTTH) Po
TAFEL & D,

9. CSSTLAT U RTEHE. EX—VDOARIZN DD RG] 1240 TERTS Z &I
BYET, ZEZAXROEDBHANEZONET (T VIGUT, INHDI bbb 2~3 %
HAETL2ONEETTN, ILIZINOLUANDEDEMAD ZLEHDINERNEEA),

o MY TINF— — R=UDEHIZEEZ, X1 MO IREEZHVDEDICHIET 2,

o ATV (KIK) — R=YDAKDFY E-BHEEZ AND,

o TVA— — R=YDFHITEE, FEERRPTET = a v N =% ANd I ENEL,

o it RN— — R=YDEHIMESESEZ, FET—Ya Uy N—=2Z D& R—T THEIC
HoBRE, VY7 RELDIZMS,

oEﬂ%FN—AfN—VQ%%ﬁﬁ<fEﬂ4PN—ﬁHT@WEKEUﬁfé(Xﬁm—wb
BWERRBRLB2)5BEIZ. AV RAN—2BI 22D D,

L) T R AL LT, ReURME/BIZKYY) AR S Z L DEER IZDRA T T
Qw2 LAT7Y kLIRS HENS YD £F (K13.6), AR L, HEEOREIZZ ZboFE > &
HHATYA VORET 2 HEEH Y T2, FPA VOBFEEE< A £, UFTRk7ay Y
LA 7w N Ry UET,
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top top top top
) o, ) ) o, ) ol main | 3
[o% [o% [o% a
main 2 main @.| main 2 main 2 g
o ) o o &
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bottom
top top top top
main gl main g| main g| main
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bottom bottom bottom bottom

X 13.6: FEHER R T Oy 7 LA 7T b

INFEFTHTIML R—=VIFWELRD BB UENSHE>THELAED, LI T Y NETO858I1FT
DETOAY 7 TNTIUTEPOEEZTHOBELHY £7,

HTML 4(1 DHiDO/NN—=Y 2 @D HTML) £ TTIEZED XD ZHMIZHERZ 2 E DA div UM A1 -
72DT, §NRCdiv CHA, id EF/-lE class@HEZIEEL T, Theh M#as) F2E T. 75 A
#] 2 CSSOEVIATHRELE LA, TNTE MY IS50WDOT, HTML 5 (BfED/NN—T a V)
WZBR-> 7232, BHRBNIIRD & 5 BEEMNEMINTVET (IND THRRETDEHEIIERD ik
L E9),

e <section>...</section> — 1 DDAXL /T 3V %2KT,

e <article>...</article> — 1 DDANGHEZ KT,

e <aside>...</aside> — A LIFHIDHNAEZE KT,

e <nav>...</nav> — ;T ET—Yavin kKT,

e <header>...</header>, <footer>...</footer> — "V & TV &XEKT,

13.3.2 CSS7 v RIZ&LBLAT7T b

FHRKIZ 13.6 D & D REEZ FEBITHDIIE, BAEIX CSSDI EXER T8 2ETLLENH Y
HEZ272DTEH, 51E CSS T v REIFINSEREZ > TR T E S LD IZ8>TVE
T, TAUTIK, & 2 13.6 DERARDEE 2 EBT 2D THIUE, N—I 2K (body ZHEDHH)
120D divEHREIZUAZET, RO CSS ZHEL T (X—IY 2% L div EFEIZ class="main"
RIBETDHILICLET),

.main { display: grid; width: 100vw; height: 100vh;
grid-template-areas: "a a" "b c" "b d";
grid-template-columns: 8em 1fr;

grid-template-rows: 6em 1fr 3em }

FI1THT, ZOHHE )Y RTHETD ZLE2EEL, £LI0EHEE T T 7 FOMHE A
(6 100%. X 100%) &HEEL £, IRD grid-template-areas CT. X 13.7DLDIZ, B2 75
L, MESFTDOT VY REMEY, ZTOETNTNOETHIZADERIZ a, b, cFOHFTE DI TVET
(FUARTZ D28 DIFEHDO 7V RICEAZR>TREIND), fHED"a a" "b c" "b d"& X
13.7 DEXINVDOEREVHIGL TS Z & 2R LT ZIW, ' ZDIROD grid-template-columns,
grid-template-rows (37427 VY ROIEL HX DIFET, [1fr] LHEINTVSHINEHEKE X
ZIEELZEDD 15D ) 128 £,

" ODFHINRE LT ERL, XFHIN 3 DOH D I L THE3 [T, XFFIOHFIZHFN 2 DT OHD I L TRE2 N T A
ThdlezwRUET,
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grid-template-rows: grid-template-columns:
6em 1fr 3em 8em 1fr
yob S grid-template-area:
a E a lla all Ilb Cll llb dll
b c
b d

X 13.7: 7'V v RIgEDEIE

B, RIDBEICEWTIFHRAMA L UT len(XF mDIE) | Tex(XFxDEX) REXLTH A X%
FIEIZUFREMEMED TMEOCTUL LD, LWHDIE, Tpx) (EZ7RIVE) X Teml REDIRE
EZDOREIIICEEINTUEIDIIR U, XFVA XIBEROHAFENT T IHFDA =0 —TXF
ERESULAZLEIHIGUTREINKREL B> THENDPRTENHTT,

INGTTNY REERLEZD LXK TNENOEFEIT grid-area & UTHD a, b, c FDHHET% F5
ETIUR, TOEEZEMEELZ7) Y ROMEIZIFOAENE T, ERICHATAEL & 5,

<!DOCTYPE html>

<html><head>

<meta charset="utf-8">

<title>sample</title>

<style type="text/css">

body { margin: Opx }

.main { display: grid; width: 100vw; height: 100vh;
grid-template-areas: "a a" "b c" "b d";
grid-template-columns: 8em 1fr;
grid-template-rows: 6em 1fr 3em }

header { grid-area: a; background: rgb(200,240,180); padding: lem }

aside { grid-area: b; background: rgb(180,220,220); padding: lem }

section { grid-area: c; background: rgb(210,255,240); padding: lem }
footer { grid-area: d; background: rgb(200,240,180); padding: lem }
address { text-align: right }

</style>

</head><body><div class="main">

<header><h1>A Sample Page</hl1></header>

<section><p>A</p><p>B</p><p>C</p></section>

<aside><p>a</p><p>b</p><p>c</p></aside>

<footer><address>Computer Literacy</address></footer>

</div></body></html>

ZOHERFELUAZEDTEXI13SIIRUET, ZOHITIENF —. KK, Yo RA—DRHEIZKIZ
ANZEDTHY, KRS INODEZITIE, RHEL, &%, ERES, VU IREDR T %5
T, TNTNONEEZLRL THEZET,
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Computer Literacy

13.8: 7Ry 7 LA T 7 hOH

13.3.3 CSSD~Y—I v eERTa VY

TNTHOEFZENEZ RO T BETDDIE, PIidY CSSOKEZE > TITVWET, ZOLEH->TH
SBEDRBHZDIFRDTONT 4 FRETT (X—VVeNRT 1 Y ITOBRIEK 13.9 2 AT AT W),
DB TV Y RITHio 2 BERIINT ¢ VI RBELRVE, EHRENT VY RO <>
DVWTLEWVET,

e margin: [ 5 F /& — RO MMl 7*% L/4) F/EDIETRRE, BAEH 2 O
i TEFR] TEA]D 2T ThIEE, 1D L Zid4 DL B HUEZRE,

e padding: b £ F /& — ZHEO TWHEID] 7 X 2fE., & HEX margin & [k,

e background: I — HREDIEIFHEIZIHU T,

13.9: Y=YV EeNRNT 4 VI DOBIR

EE3 v I LA T NOBIEZTDEEEMNLTARI, 5 ELE /25, grid-template-area
EEABRUTHEZBIELZD, YA RA=2G{ICLZD, 70y 7 OBEBEEL TARI,
BAIIZIE, BAPEZOY A ML L SN2V RS BOPNEREDL ATV M
e U TAZR I,
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AHDEE 13A |
AHOBEIX T3 1) T3 20 ZEENL/NM» 1Y 3) (GFFT7 M) Ood»s 1 DM E%
U, #R2%Z LaTeX ICE>TEFELAZLVAR— ML UTHELTLAEIW, TULT., BEiEE % PDF

T 7AMZUT, LMS O lassignment # 13] OEFiNS 7Y 7H—RUTLZIW, BIRORNAEN
ZONHIZEEND LDITLTLSEI N,

o HH T2V VEa—RYFIVVR— Mg 13), PHRES LKA REANZEL (VV-TT
R EDIETN—TDAVN—2BEDO KA EHER L TH@REL, )
o HEDHHEES (LARHETH L% LR— M 2Hl A0S REIZERNT ),
o UAR—MREDHNE (P07l b ThfiR) 2&<,
o B (REER O LMERANVIZIID NI e XHEZ2I L) 2EL,
o LFDT Vi — MIxd B EE,
QL. VY IREBEDHEHIZONTENLS SWVHIOTWE L 2D,
Q2. CSSIZ&2THY LA TY MIDWTIEES TUAD, EDLIBRRA—ITHA vtk
WTHA VEEENET R,
Q3. VT7LUY 2y (SEOBETHN>AEIL) - B - BEE Y ST,
BB, FEEIN—T TR o THVERA, TOHAE, (AVYN—KAEWZE UL ET) LER-NE

BTEEATHELTLSEZI N, VE—MXERFE— (A —) LRBOOLNZGEIEA—TH D L7
FEBIZOVWTHEBIZRF LT 28T enhy) £,
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#14 Webt A hDREH/HIEKEEER)

SEIDOAREIE HREFEE] THY, ZIV—TTHHELUT Web Y1 M &G - #/EL, TOKERE%
VIR—MNIZIUTHEEY, SROHEZXRD@EY) T,

o Web U1 hDEREDIMNPIT DO NSMERZEMT S — SRIFZEPAFTY 1 b2 EKYT D E
WCEHZAETY,

o LA TOHEMEHEL ML TORMEERERIRT D — FERY TO 7V — TIE3EP MR
ZREERU CIHS 2 LIS DOMSEEFE CORBDOTEH O ME 2D £,

o JLEER/> & IR  HAMEIZIX 43 U Tl 2 /ERL T2 — W ETEHROIEE TE LB L 2
5 AFXINTT,

14.1 Web Y1 MD&ET & FIME

14.1.1 Web %1 DE&&H/HIEE IF

HTML & CSS DRAMBIEEEIZ DOWT O 2B VT FE LM, TIEZENT Web ¥4 MAVWEND &
WZRS7ZLBEULNEZTLEIDN? Z<DAENO LEZXDEBNET, [MHBEYRNDTLED?
e zE, RECEUTENZ2T2E0, HATRED LTERBVERNS &5 BEREZIREETS

DEH, LI HTML 2EFWTE ZIZAERFERNEENTHI 2 THIE, RIKROHEIZLEY

SMEHNEEA, ULRLEDOES BT FTIE, REZHEEU AL, BESEN THEIZHITTY

BHRARETD LV HNIZIEA 2 TH,

EZE BEREHIONY T LY NEEDELAZL, (1) RENIE. (2) T VP AZ AL IVOHR
E, (3) WEODHIME, (4) AR - Bdf, DX >R87— 77D—ﬁ%é@fTTotkiﬁ\w%@U
=710V 7 NTRERERZITEIINHBIAATTY) Y MU, TOXFHIRATCEIT I R EH
AbLNFEFAR?

ThEe I, TERHEHZEHMT] Web YA FZHIfET2DTHNE, IROLSRT—o70—%
oD@ Td,

L a7 b (RENFE) — YA MOHK, =7y ek, T OMOFTHR & B RE,

2. FHA YRR A A A VAL RIE — Y1 NOMEK, X—YDFYA v OblAa, 3y
FUYDETEERIMIRLEPEL, ZhbEELDTLIETS,

3. A/ HIE — EBRIERT 2 =Y % D THEZ U HIE
4. AR/ — R=VER/FAL, 74— RNy I RFROZAITIE U TFEL LT L,
SEIZINSIZONT, Qe eBYEIICRTIT<ZIRIZLET,
14.1.2 V7 b (LEIIR)
AIDOFHWETER U TT A, Web B MEICH 2D, RO LW EZWIREIZT 2HENHY £9, =
AVSEEIIZ (conceptual planning) TY,
o HifE (IEWIZE) HIN — M2 HIE LT/ EAREREEET D201, Y1 MEEDZDN,
o A= b — MHRIZEDNR L BRLMHFIFED LS RJED,
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HAOTHZDZOIZHIET 2256, ZNHIFHATERZTHERDOIXI VDTN, HEXE3ZT THl
S 2 GBS (EXH) L TR LAY, ARROLNTVZ002HEIZL TH BERH Y
FT(XERVEHIELRDS TS HADEDS ] LWDEFRIZ-), =4y b FRGEHE) 12DV T
i, DWW TRBERKELKDAN] EFEZATLENETN, 2—T Y MBI TORWEY A NDAAD
FEHANAGEZRS>TUEY, EAREEOTIREBELREIZTE—NLUERVES, X—7 Y b
DRMEFAEL UTIEZE ZIEIRDE S B2 DDH Y £7,

o MBI EWANE (THE EAE. B AL YIZT. )
o VTG /RIS, HA/MARYDHTTY
o IV a—&BI (PC. AVA, ZTLw ko)

AV a—REBEEOBRNTH, WY A AET7HVo v ERERGERE 2D £9, 2—WIXEE—FF
W7 20T 2B< DI TIERVDT, 728 ZMED 2048 ¥ 7 2 IIVOEE DL @EZ /2 LTE, TH
A VIEIE 1200 €7 2IVRREIZ U ZANENTUL & D, HilO PC THIULZ & D) PO Em id A0
TLEOTNE, ZTLY MRAIYFTERTESLDIZIE, KV/NIWHEEY A X &fifge UET,

—HT, INSWH A ATARELERAREDICHEFHLAZLLTE, KIWTA AT LA Z2FHLTND
I—HIZE S THIECLTRADDE XL HY FRA, ZOHVIXEHRTY A VAR ELES Web
THA VEEDNAL ZZDHTUL & D,

14.1.3 THA4Y - ZH9A4IHAA KR

AV IR R S-6, IV T NIE2E-THA Vv e2EZET, BEEIVWDIEEIE. WD
NEEZHBEL T LYY TF—YavEifvn, EEROK 2HUAEDZRIILIZRZTLELED, T
FAUIZDOWTIR I I TR LU IFRARERTAD, 2L 2RO I BEENH ) £,

o NITHAY — FHEDOHEXOIV—JIZBMEDE DBHNLE S IENT A, HENTLLUT
EESTVLYIGTEMN BA NVRRILBEIMS TAY N (TA Y N T EIZHEPRES> TS
%) DEEREELRETT,

o (UG — HERDT—XNT—RENHONIESEIZL T, EDEDRERE (HT—AF—L)
RESPEROET, A=Y AV T MIUGUTHRED TS EH Y £T (WEBH—HLZD
BRIV NI AN BU>T—ANT— NATIVHT—5E),

o R—=UTBEYIAGHEHRAEDRE S — L RAEFHRIIRE DI R—U5, XFFEDARL &P
Mz%<UT, BEND 1 R=IUY2) OBFRENE T ELRNE D BEENPLETT,

INGETHA U ULTWDEMBTIE, EBIZHTML CHET 2 &V 8, RAF2Fvr$52
EMHNZRDT, BEHEY 7 N TR—VDORZHEFESTATF VI T2 ENEHED LS TT,
R=IFTHA VDN TIZBRIZEY EFTOETA, CSST(ZTLTHADHERET) il TE5 L5
BTIYA VE BRI LEERE LIZARYTT,

YA NORER (BT —F T 27 F¥) IZODVTERIZFEATRE LD, EBIZY A MEIEDICH
7o T, BRHRR=IYNEEL (FEEREDOLDTE LWVDT) iV 7z A BHENL EICIHRTH
T, BEZ2kdDZ20EDHENRBTITOHTT,

SEROMEIZIMA T, [{%DR—=IY DTV AV E ZOERBETHROTITS 9, MRS hTIk
R=YFHA VE VFEZ ) (I AAR=IEIFHFTH A VT 2/ 2T 2 hEMNETAD,
KB BRoTL B EBDOTIA VEHZETLINE LNETA, 72720, TV A UBMERIZR->T
LKL LT 12D A b THB] 20D FLFVEPELEDONENESIZ, LA T hP@EoOMn
W EEEME R R 2R D T M E T,

FET—=2a ) Y IIZOWTEIZZATHETD, BRI Y A MERZHRDD L X2, YD
DI FET =Y arvdEnERELTWRIRTTINS, THILELETCER=JIZEDL > RS
Cr—>a) vk AN nERD, R=YTFTHVL IZEDDIBERDY) £,
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INDREHDTHA VITMAT, HYIZASLEPMA LI LIRS (F1 KT 1 V) BRETT,
FERIETE - Tha| [TT -3 OXbIcTan, [BEK » (HAk] . ZOMEKOS
WD B FERTIT R — T 2 (ISR o THYEZ RT)., RPEEDY 1 ZEET A %MK
(EADEAHBIT X BEHERY)., ZR—VIZAND TV =51 OISR L D X F,
B ERTAUTHY U T,

ZDESI, 1ODFA NEfEBE T TEIREICRL DB L] RbBDITTH, Th
LEEELDTIODLE (RIANAAR) L UET, EBOHIEIZA>7% 5% < DAL/ HEL
THETZDITTA. AZANHA REFIBALRDTEL ZET, KR—VTLIIAI AT IR
5F. M U7z DY A MERATTREIZ 22 DI T,

14.1.4 &&Et - BE

KRR FE 725, WEWEMHEBIDR—=INZONWTHRFLET, 20X, WERYavya—X&
AN > TEIETDTIEARL, RO KD BB Z ALY,

R—UME - R=YNEDRKG — EBIFR T2 R=V e TNEDDBN) 2kd 5,
EHMOPEL fF — R—VIZANS CERMERL YD, Eig (BE - ) AL 2RSS 5.,
BfE — FEHIADETHEEMARAR, R—=IV%/ED,

v - ba— — FZRUAER=I%2FzvIT5B,

B

N

FT (D)2 TK, BETD 1 R—V T LIZAEMEMARL, TIIIR=IUZA ML - AR
JAT 2 HE MR EZBZAATEANRE T (FICHOBBE TR > T EDRLZNEZHMTEET), Zh

IZ&oT, fAMDR—Y DEUSEINNTE, R=YDOBN)PHERTEET, ¥ D) V7%l
éﬂ%%%%ha¥ ATHEET,

WIZ(2) L UT, ERICLEZTHAAL D EGEHZEL 9., MADOXELZFMAT DD IiEon
BNDT, BN THBEZZ TEXTD2HERDHY) T, NRICE>TE ZOBBTI YA a—
UM TS ZLITRY) £9, EHERIIOWTIE, FEIEFRE L, KT, 34 X7 71X
EFHBLET),

INLDE[MBTETHASESPL (3) ITthAr, R—V%BELET, R—IDKFETF A VB
BETIRESTWBIXTRDT, TS TIXEREGEEZ ANTHIFIEEINETTY, E2%EHHIC
WD) v IEENTIZEDD LIIZLET,

BUZEET 2213 CRL, "WELANBENELWLNE I NF v 7§52 L EBETT, TORIC
X, BREADZITTRL, MOIS>BRHEHEZEDZF v VYA MNEHELT, HHEH I LIZ OK »
EIMNETIT DB TT,

o BR=IVIIWERIIKIGUZZA RILRDNTIND M,

o ENR—VDNEIFHFIFIITELZEDITR>TVD N,

o HR=IIZEENDEBRITIFHIASCR alt BIEAIDWNT VDD,

o BER=VIZEHEEND ) VY IZIFIELL END M,

HAOTESZR—VEHAR TR L HLRD2DT, MAIZLE2Z—=UTHEL D AMEEZ RO T
<ZAYET,

14.1.5 22F - EA - &F

Frv I DO TOK LA 725, ¥ MERBICABUET, o1 hOABILER, Y1~ &
T 2ET7AINEFEFEDT Web B —/NIlEEL, ZTOY A MHIZHBLAZT A L7 M)ICEL Z

ETITVET, RELAEL, EX—IUMNGHEEY ICRON, VY IBEULKEHS I L E2HEF Y Y
L/i—é_o
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Y+ DR (operation) IZDWTIE, B Z TS R—=IY THNELI—TFNEDT— AN EH
AERIETETOD Z L 2R T2 DI TTH, SRIO LS ICHIZHTML L Ei#E AT 257210 (#
MRAR—=T 1) THIUL, =D FEFSTRABL B> TRV EEHRTIRETL & 5,

272U, WOETEAMUARDOEEZLHEATINEALSRY) FITM5, EHRICHLVLWARE
EMUZY HEOHNEEZFEHRTDREDEENPBELRY £T, /-, MEBOR—=IJI1Z84F2) 70
Gt TOMBR=IDBH U7 32< K270 Uze TTE, HISISHRLU Z2nE T728n30Y
VLB OTLEVET, ZOEIR, N=YURABDOA YT F VR (RTF) EEE. gy
A NEMRFT D ETIFEETTY,

AEDEE 14A |

SEDFREDT-DIZ, 3~5 ADTN—T o2 REH LTI IN—TH8AT1 D3O Web 1 MEE->TH
REEEY, RERETR)ENZAL EI2I0OTNV—TIIMATES>T, D] 203 TH
50T EZIN, REREZLE2HLET,

(1) ZV—FHTHHELT, Y7 b (RELE) - FHA > - B TOMEEE P> TI AT,

(2) T=VIMEETIN, T—VICELERTRAVEERTINS, 2EANENELPY 20 J
HSEDIZLUTLEIN, BEECIIEENY VYNV =2/ T80T — DM %2 IT£7,

o FNELIXERALD B ko Ebo/zb 5] #HNT 5,
o BITORMBEDHSN (IT TVIFEL LoTEKOTE L),
o AR—=Y, TE HE TVRA AM, REL RITRL,

(3) THAVIFIINETIZCSSTRHTET [TELD] KEDERVAICEHAEADTHTIREL,
1 DFATLKEIN, BALZBGHIFEZ L >TEWTLKEZIW (FAFa v Ea—4& Lo
BHHETHETIA), BIINAZANITHF A VML LT CSS ZED 3256, HYR—IH
FESLTEHEVWTT, AB, AOR—INBETTN, AOR—VDOTHA VidMie £ 2T
(72 2IECSSRULDESHTE) AU TEOWTY, ALBSNDR—IIZLEE U TFHA v
(CSS) ZHNT LK ZX W, AAR—VIZIE TN —T2EORA L EERZRSEHR LTI AT
(ANFIES D A LEABNDRY HH).

(4) BEBIAOR—Y LEANR—V2EDT 1 ADHY 2~3 R=IHLLTL 20 (P UG
METHHIZ), BET2E 1 R=YZLIZAEMIANBEZ BB ENITAE L THEANTHERZ RO
TLEIV, SHIZNMIBEZDOTY 1 MER L #GHE —fHIZP o THVWETA, EAEI LI
HTML 7 7 A V& EHYEXEFEIIAATE 2L, AEEZWICHELZL AR FHEIZL S
THENTLZTW,

(5) BUHENSRITMEBERE L 2D £F, 71 MK CSS Gk (<style>~</style>) &4
BIZREM LT ZI0, fi 1 ADBERY L 2D, HTHEL Z HTML X% 2D AH
ZIFEYD ., TDOAD public html AR (774 LI MY EED 2L 28D ET) ITHEL TS
ZE,

(6) H1 FASER L7 D L= b AR LT 23\ (FS), 25, #EOFIc L) 31 b
PSR LB D57 LTERAIOFELENT L THNEHADL FH— MRHE 2 &> 1l
LEUr,

LVAR—MELaTeX IZEVEFE L, PDF 77 1)LIZLUT, LMS®D [VAR—NH 14) OEFRNS T W
TO—RUTLKEIW, UFORENIDIHIZEEND ESIZLTLEIN,
o HYL OV a—RVFTIVVUR—NE 14), FEERS LKL, REHMZ2EL,
o IIN—TThdDI-T—%, BLIUOIN—TLEDOLH & PER S EL, LY Nd URL
=EL,



14.1. Web ¥+ b Di&at & HI/E 155
o JIV—TEE (AT THA Y, i) ONEEMET D, HGEPRLR L ILFREED KR
BRILEDZMH>TINTTH, BT EIITNTNTELS Z .,
o HAMHEY L AR—VYDHEEZEL, ER=—VELET IV TERLTVWDEED>TE2KELT
WA E, EDOEIIZER, EOLDIZEEL, E50DTLREZLENREEZEIZ L,
o B8 (HHEER O AERADVH DM/l E 22 k) &L,
o ZE L VY ay (HhX),
o UFDT v/r— MIkd 3[H4%,
Ql. Web U1 b2 7N —TTHHLUTRELTAT, EDOEIRILMINMY Z U720,
Q2. 5D LS B VER— MIMINED>72TETh, MMBAKETL M,
Q3. VIV oY ay (SRIOPETH M-/ L) - B - HEE L5 Z,
ST N —TEESTHETTA, VA= FREETHERL T A IV, LR— MCEAFE— (I E¥—)
EADONZIBEIEE—TH B EADELEIZODVTEBMIIRF IV T4 2R enHY £9,
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#15 YIMDITHREETAMNI—AR

SRl D HERZIRD@ Y T,

o HKMESFEIZLD /O T T ADHRIZOVWTHIETSZ — TOTITLLFEDLDBEDIAI-
THLZiFavyYa—RoMgicaHTY

o VI NV ZTHFREZDHLUXIZOWTH TS — V7 My THFIIMEF L UTDIENI
MRIEHE LTI EHI2DOTEDOHLIZH>THEL I EIFEAHTT

e TANDEZ/ET AN —AIZIDWTHRETD — V7 Mo T7%2720D MRk 1IZEDNT
B WD EZ HIZERIC IO VS A% EBLICAKEEHTY,

15.1 7OJ53IvJ&EFIE

15.1.1 JKESFEERKESEE [exam]
PHTODIEIT, CPU WA E VKM I Nz 2 I i UFEIT U TS EETH D Z L 2 dilH L.
NS ZavEa—4&] OaaElioTTBY I ARMALTTAELR, CPU OMmaIdHHEZ L IC
EOTWLDT, WWMEP TV 7V SEO 70T I ARHIBETZOEEHNTIENTEEY
ho ZDEDRBRTOTTIVIZFED I L 2 EKESEE (low level language) LIFOE T, (KAKHES
DT T AME, BHETELONREL VW REERLET,

Z ZTHHTIE RE CPUDMBIKIFE Y., ANHDOZEZHIGEVGET TR I A2 H T ET,
Iz @mKESEE (high level language) &MU E Y, #hkl& C++. Java, JavaScript, Ruby & & D
HENZRBEZANH D LENFE TR, IS IEEKESEOHEITT,

AVETVE e, ,
""" > (E#EFEST) § ok HE S 2E
AV JavaScript
C++
Rk HE S 35
BEhk A
N Ty T
load x add x BLi
CPU | addy CPU Y
movl X,z
store x
store z

15.1: m/KHESEE L ARKHESTE

HKESEETRR L2777 Ald, ERBLEBREFENDGY 7 MUz TIZE o TETHRIZAD &
T (X 15.1), SEEUBLROHER & UT, SKESHEZ T Y 7Y ST LB a0/ 5
(compiler), ZHud 2RV IZFEKIESFEIZGIR I NABE %2 EHFETT 4 4 714 (interpreter)
BHYET,
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15.1.2 JavaScript S5
PAURTIXEREIZ, JavaScript X WO SFETT OV I LA %2ER%E UTCIHSE T, ZOSEIINUMH
AN Web 75 9 FICHEHERIZNE I N TS Y, Web Y AT ABFETIASHHNTVET,

SN ZOREERMAL T, BRICHRIHEE L T 22D, 77 7 FNO ADIIZE
JavaScript 1— RZF[HAD D R—V % MEK L £ U7z (15.2), N HIFEHF T, ZMORIZ JavaScript
I—R%zBiAA, [Runl RE V2§ LEGTWRED, R EFEMOMICEKRRINET,

| JavaScript Runner x | 4
[Search or enter address 110% = | Q, Search wBa » =
JavaScript source message
lvar x = parseF loat(prompt("x?")); lexecution start,
var y = parseFloat(prompt('y?')); XxX+y=13
document,write("x +y = "); execution ended; time = 11034msec.

document.write(x + y);

xojoild ejjizo - Jeuuny jduoseer (@]

Run

15.2: JavaScript ETHDR—Y

TlEX>ZFL, 200BOMZHEA LU TERRTIHEEZRTHEIEL & O,

var x = parseFloat(prompt(’x7’));

var y = parseFloat(prompt(’y?’));
document.write(’x + y = ’);

document .write(x + y);

ZIT Ivar x = AA] EWDDIE, x EWDHETOEE (e ANTE G 2 liEL, €22
AADTFSFTERELUEEZ AND, EWIEKRTY, =] FEFELVEWIEKRTIFALS MEZRAT
5] ZexaRUET (BWGED store i), ZHAMUIMIERT MBS ()] WS T, wWind,
JavaScript BREEIC P OB I N/MERETY, SEFES>EDDO—EHE2E 151 ITRLET,

#* 15.1: JavaScript D71 77 ) BE—&

IEXE | Bl |
prompt (s) sERRUTXFHNZ ANLUTELWENZIRT
parseFloat(s) X s = BUEIZZEH L TRY

document .write(s) XFH s =T B
document.writeln(s) | XF4] s # i OD X TH TS
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FEBRZFATTD L, prompt(...); #FEITLAL ZATAY Y=V RKRUAZZAS TOATRY 7 AN
B, TIIIXXFHN 2T HIAATOK 2 LRIED. L0 D IS IZEWTWE XY, prompt(...)
THBHIAAZ X FHIS parseFloat (. ..) IZ &> THMAIZE#I N, Zfix & y IZTAD 9, IRIT,
[x +y =] EVIAVEL—VZHRRL, TR Tx+y 2B UEREZRRLET, 20X
2. RUREZRENEEOFHEDAS ULSFIT20M, @AESFED L VTT,

15.1.3 JavaScript I & 2RO DEEiH®

I, TNELFTR S ZBFIDORFELUTTH, 220D HbRIVWEHEZERRT D] Hl#EZRL F
T, BABTIE TERAFICE o TR DN 2 DI A2 iV E U2, @K¥ESEETIE TR
PIEREEZRITH (I X) 2H0Ed, BARIZERTAZL & D,

var x = parseFloat(prompt(’x7’));

var y = parseFloat(prompt(’y?’));
var max;
if(x > y) {
max = X;
} else {
max = y;
}
document .write(’largest = ’);

document .write (max) ;

if XTIEM> ZHDOZRM (22 Tlidx > y) DEA (YES/NO) IZE > THIEA I Y, YES A5 1
FH. NOZL2HBHOBOHWZEFEITLUET, TNENORKOHFIFEFITFLTENTHY 928, 2
ME 17750109 <322008E] TT (RIZKVWEHERAETNS, BITFVELLD),

EZAT, if XT INO DIFIZR 2 Z &) MENGEI. else MEIIEN LS THONEEA, ZOF
ffiorz, TRTILDHN=Ya v ERUET (BAFITNEZ DL DT LITIZENTHOERA),

var x = parseFloat(prompt(’x7’));
var max = X;

var y = parseFloat(prompt(’y?’));
if(y > max) { max = y; }

document .write(’largest = ’);

document .write (max) ;

ED2oDTO T I AIERBILIFALT, ¥H 5% [EME) T, WHEOEAR G R HIZE
WEF, ZOLDIZ, VI MY TIEEERHRNRE U TH->TE, IFXFEH MEM Kby, X
FXERBEAMARETT, TR EOEIHBONTL ES? Thid, 775 02EL ADE Y
AT, [ZOFHPGNDXT V] DERETESICELYTV] ZREDREUICHEDWTETET, &
S, ED22o08H 52 RETH?

JavaScript (ZIZ#EY KU 250 T 2R EEH Y 2T, ARHIKTO I T I VT AMTIEARN
DOTHENIEAPNOFHAETIZLUET, BB, TR IZOWTHBHALTHERAD, T+ - | B
AMTHNF R Tk, BEOE T/], FIR (%) REDEBETE2ES I L, 1TICHELZOITHEE T¢-)
THL IR ENMBETT, BUAER., HEREE, WHEEEIC OV TIER 153 22U TEI W,
FRIZEINZEDIFEREON S ORNHE L R £,

JEE 1 JavaScript DHEZ BN LU TAR IV, B2 6, IRO/NENS 1 DA ER > TAZR I,

a. BUE%E 1 DFiAAHA, TNDIE/A/FED L X [plus) Iminus) [zerol L ERTEH 702
T LENED, 2DDESESHON—TaVEFRTEDLRB I,
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5% 15.2: JavaScript D F E R

| 55 | ] |
2 HUCKZGHET 2 (BBIFOH L2 &)
2R = A ADOEZFE L TEBIZAND
var 28 = X; BREERL. AHMEZ AND
if () { MDY Lo T2 T3] BFETT D
oo
)
if (Gt { MR SEo TR T3 1), D THRWVEF 302 %5
X1 79%
} else {
XQ"‘
)
if GG | M1 R D Lo 72K T30 1) . D TR KM 2 DY
X1 NEo 2R T 2], ENE R L B0 2 TXN-] %
} else if(5:fF2) { FIT9 D (LI DTEEMTES)
XQ"‘
} else {
XN"'
)

b. 30D % imAAAR, TORAERRTZTOT I L %ED, 2O0DEIEZHOEDE
ERRT I B & RE LW,

c. 3DODMEZEGFZAIAMA, TDEWKEFRRT DN, 72720 2 DL EDEDNIE L WIGEIFNARDY
2 Terror] ERRTDTOT T L, 2O0DESEZHOEDEERTED LARE LW,

5% 15.3: JavaScript D F HE R HE T

| (W B ‘
Bl i:f% ﬁizﬁi\ﬂ%
Mo :;f;<<= éﬁfiifgiﬁm‘”T
S TT :izgw

15.2 Y7 DT T7EHRHE

15.2.1 VI MU TREESE
ZIETE [T7RUI4) 2HB0TEELAN, BAPEREICTIHERELONEFAEX VT
rz7] TY, YT RIIT (software) &id, IV —& ETHONDMEFEE ZRT/2OITHE
LXINBTOTI AL T& FHESERY, N—RUTPHNOTRTOHSEELET, £LT
N=RETEDLEH L DRAENY R T L (system) T,

72 ZIEWord R ERFZEZTATE, T2 707 I LIIMAT, TOTOT T ADEEIZER
INDIFEIERTA IV (), TREXEDT Y TV — MNELBEZDIITY,

VI MY T EEDERIE. AL TOTIL%ESL WD AETIES F<FEEFA, 22
TOWRBRTENND LD, T0J I MIFEEIHETHY, EIPDUTERE>TVWESL, TH
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ZIFTREEUTEHELAN L E20720TY, BUITOTHI I ATEIELSELDIFRELDIZ,
fAHFE DT T NEME>TEMNTOMNHELDIFIEHY £X A,

Zhuzld, Z<OEMEPHY T, F9. BMELRDZY T MU T EREDRICIE. #D S % CHEL
U, &EHeXEM L, I—-REXEMRL, TANEEZVTTT A MU, FONTEENLBLET
T, TDRH, Ul IO T I AR ELIZITRS 1 HICEHT - BEGTHEFITSIATE, V7 hUxT
7OV he UTESE THRE1LHOZVEIT] L8252 0DTY, IIZESRD L,
BUIATO 7075 N 1 FRRETREEIESI0E, BRED 100 AL EBKEIZRYD £9, ANE <A
5L, TNODANDOMTEEHET D FH (I —7+« V7 - 2  HKOFRH) RSB, TD5
ZFa—-REEREMHISGNET, Thb TH¥E 1 ) EIT] ORKD 1 DT,

ZOEDIZ, VI MV THET TANELAD] ZLi3Z<DY1FTA%2E260FT, UL,
V7 MUz THBICHELSBROANZE, TR NY) FXRA, & RIE 100 ATY 7 hDFRY &AL
EIFoDIZ20A#E»NS L LET, ULNRULTHNTIFHRIGENS L2 5 &, TIEH S 100 AEEL T
200 N2 AUX 1 MHTH EAB LB S DIFTT,

UMD UZUEHRENT, 100 ANBEE L7256, TOAEZHRONEFTE, (1) ZTHETDA Y IN—
B UM E EATHENTEZ L 12T 3T (BA M - ZHba ML), (2) AR
P EEHEOFHOBAIZEY ., VI MY =7 OBERRIEN A > THT T, 20 ELTHS
TVl MUGEMABERHAT L EENT-EOELSKRD] LW HIAIE, 7VFVv o P 7
Wy DAL NI AP L2 e [Ty 7 ZA0EA]) LIEENE T,

15.2.2 ERAKROMHE

ZTEEEBEAN, D58 TOTITLEMED] LD ZLERDDIENETRETY, Z

DI L Z2PdD~E D% BRAR (requirements specification) &M, oDy 7 v o =7

FTOI 2V bDOE L IFBERAFENREBALIRESTOERD SO N T TNIZHE>TWET,
e ZE MOBERAFRE R TIZI W,

2 DOHMEE AN L. TOKECHEITHHT, (A)

INDRRIZEN LT BT I8 2N N=TVarvdh) ELER) OILERDERMEMRZ 72 UET,
TR ADRFEHEELET (BFEZE>BTEREUTY),

var x = parseFloat(prompt(’x7?’));
var y = parseFloat(prompt(’y?’));

var max;
if(x > y) {
max = X;
} else {
max = y;
}
document .write(’largest = ’);

document .write (max) ;

ZDTOT T MISEEETTN? ERAFRIZEH LU TOETN? BARUDARWD, EEbLNLZNEHIN
FEADN, MOZE2EZXTAHATIZIN,

o ZURMER (A) 1. 2 DOBMENF U272 & TOFFEIZDOWNTHIE L TR,

VSTl E5THNIENCDTUEDD, 2200BMEMNEL L5 T VWOT, BAUES
FIV I UTIZT— AV —VURHUETH? FoTLEXIW, BFIZFARILZHROTITWVITZE
YA, BEIALIHERLUZEZA, BRMAEZROLDIZHETLAZEDE LU ET,
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2 ODRMEE AT L. TORIVHZH BT, 2 50OBIEAFEUTHBEEIE. Z0OK
HETBHT, - (B)

INE--L, kDT I I ATHETY, RE->THIRSTEN22TTR, TERDEDIIA
SMMEHNER A,

2 DD E AN L., TOAKIVLEHTHHT, 2 OOBHEHHEUTHEEHEE, fh
NENTEIVEDE TS, +(C)

ZDTOTIADE S REBVYATLAD—IETH>T, [@NFEU 7275 O5THIONIE % 3
DT, ZOTOTILADOHENFRIZLAENVEWSIEEIFIDOEDIIR) ET, Zhskoarss
ALATOK TY, TIRIRDGEIZEDSTU & Db

2DODHAEEZANL, TORIVAEZHBHT, 2 O0OBUENE U THD Z & IFPI L TR
WEFTH B, (D)

WUTRODENS, BRABOTEIN? ZHIFENET, IRULTAWVWZ BRI THDE 0127256,
ZTHE TERPLVWIZ DRI TS| EHATHIT2OHTY, o8, RBIZZHUEHNL
WNEINTHEBEIADRAMEZMWR LU HANLZETTHN, 20512, I<KBEHERLATOT I AT
E [HERARE S BALIDD ] TROZERARIZIELSAHTE - RE2/ED] ZLideTEX
BRDTT,

15.2.3 TAMEFRAMT—2Z

PERL U 72 3 — RITIZKIERBE O A E ENT WSO T (ABIFBTHEEVEZILL £7). ZOFEWZ
WEDFRUTEIET 2EENBETT, TD1D20HEF. I—FE2I<AETIETY, HYH]
AIZNTEN, VI Mz 7HET O AOTITERATEE>TI— R RET/EENBTHET
9, ZAUTIEL Ea— (review)., 4 Y ARV < 3V (inspection), 7 #—% XJb— (walkthrough) %
EEBOWVLERHY) £, TR, WEETPL2DE, EBIZI—-RE2ESETELLSEET 0
HAND ZETTER? ZNET AN (test) ELIFUET, TUT, TAMDAEDIZTBT I AIIERS
AHE, ZOATNTHRLUTHAINDETHAD TELW] FEREMICULAZEDET R M —2 (test
case) L EVET, TANTI—ATIE, TOV 7 L% TADRNICEMEZHELTEL Z LMWK
AV T (ME- 2R LT TOTIATE, HATHENLTOT I LAOHRERZL, TNT
BOTWVD LHIENUABRDT),

Tl EDOESIZTAPLETHN? BNWAEZANZSEZTHNLTAT, #RVEELH>TH
EMENEYPRD? BHOT AN LUTETNENNTTR, TNETTRERAARTT, EE
T O AR TIFONS T AR L TE, MOESBELDONBHY £T (N TEHTY),

o RE—YU TR (smoke test) — A— RWE D HAT WY EFTIND L E2MENPDD, LT
IO T AN LIFAZED, !

o HEET X b (blackbox test) — I— R MEfk] IZHDE, IEFIELAREMEZOL BV
MIDEDBT AN —AZHEL., #REMRTLIEOD,

o HIET X b (whitebox test) — I— R &) 1D E, DR EDOBROGEMEHND T
ANT—A%ESTHERTZED, ZOHIZ, (7075 0D TESEZ1II% L OEFREFETT
%] #ET A B (coverage test) LIEENDEDNH D, 2

o VA LT AN (random test) — ELIR ETHEKU %GR, FEENEIZODHANS,

VYBERDAL W F 2 ANTAT, ] NHTIRONE D DHERTDI L VD EERTISIEENTOET,
ZEBUZIIRIARI-RNIIRD EZFOLTOERZFEITTIEVDDIIATRETT, TOHERIIN—RE2HRELTT
NEEEICHET AN 2ITVET,
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o E)FT R I (regression test) — ZNETIMER LT AN — A2 FAXTHRELTHE, 70
TINEEELZHEHETNTETURE UTEBIEIL & > TENZEHH DRV NHERT 5,

MAETIFER 7O A0~ UT [FARNTZ7—A K] D&Y, I—RZ 1{7CEHEL&EVEZE
FHRICT AN ZGERT DL VIMBELREINTE Y., ThAY DN TWET,

¥/, TANT—AZFORBMLTEE, HEWIZT AN EETLUTHEZREL TN Y —
IV (HET A RNY =) OffiHE —BNTT, 2 TIRERRT A NETHEREZ L T<hd Web
R=UEHBELEDT (M153). ZhEHAVWTT AN 2G> THEL &,

| JavaScript Tester x | 4 IEJ
; & e
= (D tk2-262-40766.vs.sakura.ne.jp/ jbw Mo% | & ||Q Search B » = E
.IavaScrllpt source message ' c_:\"
function larger(x, y) { 0K: 1,2 => 2 e
if(x >y) { return x; } 0K: 2,1 => 2 .
return y; 0K: 2.2 => 2 &
)
2
8
&
Ly
test cases x

1, 2=72

2, 1=>2

2, 2=>2

Test

OF

15.3: JavaScript D7 A MERED I R—Y

ZOR=ITIE, 7 AMHERO I — REZBH (function) LW ATy r—Y UTHEUL £,
ZIZTWS BB E B OB L IdE N, BIZ [F2 Eo020—RIZHAHTZ D2 TIFCHES] D
T, RO £7,

function PAEH (&4, ...) {
e
}

MBI Ea— RN UTOIEEDHART, TORBEEZRT NI P TVHETZ DT T,
ERADOW L, ZOBEBUIINTE 35X THY, ZIIRELTESLS T —X%EL £,
TUT, X OFBEINETRKICAUEZH S T2, HBRICHEREZ [return ;] LWV 5X
W&o TRUET, BARFITETA, e THYREIWE] 2RI LA TEINANTAZDS B X
SWEZIRY ] B larger O IFRDE D IR £§ (BESHIFBLAFVHFETDOT, HET—H
T9) INETAMHRELET,

function larger(x, y) {
if(x > y) { return x; %
return y,;

}
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WIZTANT—ATEN, NITARELUTHET 2 DOBDORTHENKEINGE, BEVAKIVEA,
FEBRUBED 32086527 A MTE+HA TR (BEEZEATAHAS I L), £IT. 7AbL
AL UTIRD 3 DB U ET (K7 — ATl [=>] OEIZNRT AL HIHEHh%2HEELF
T ZOEIHIIOYIAHIZRDZEDTT),

I
\Y

b

1
2,
2

N =~ N
I I
vV Vv
N NN

b

INOEEZASTUZIRET Test KAV E2HT L, TARDETIN, 3DLEDT—AE/NAT S (E
IR ET AN T —ZADRER RN T D) ZEDWMRINET,

EE 2 larger O DT AN EZHATEETUTARIY, [EULLKARWV] AN —A%2HELZH
NG B2 Z LR LRIV, #Ebo/26, RO 3N 1 DU ER > TATLEZI N, &b
T IREZDOTFT AN —ATHREEZDH] 2iddddd28, EEOI—-ROELVED%E
FRIEDZLIFEEZUVWTIBMBEATIEDY) VA (T AN —A%RERT D Z EHMN),

a. [3O0HENSTALLUTZIMY, BEAFVEDEETH, £72U 3 DOMHNT
RTAUEDL3, 2 DEFWHGIZAUE D2 28T LVWSBEEHCEOLLET,
FANT—AEEE AT, TORT, BEOFEEES, FANEBIV, HHTES
DHDHVAIFIZ AT B YL DT TEFET,

function largest(a, b, c) {
if(a ==b & b == ¢) { return -3; }
var max = a;
if (max < b) { max = b; }
if(max < ¢) { max = c; }
return max;

}

b. 3208 %EI/INTAZELUTEZITEY, INIWIE(FELWEDVRH25ES E DD D TIEHE
IR ESBWVIH) ICWARTEYS ) L0S5HEEZEEDLLEY ETIE M1, 2, 3]
DEDIMERS ZTHAZBMED) AN UTRBILET), TAN T —AZ2EIRX
W, TOHT, BROEEE2ES, TANLARI N, HATELORD SO ABIFIZNG
HYVEEDFTHEEET,

function order3(a, b, c) {
if(a >b) { var x = a; a =b; b = x; }
if(b>c) {var x =b; b=c¢c; ¢c = x; }
return [a, b, c];

}

c. ThiEmaMo, hy Wflmy 5722756, MR » %2R L. HA% (ReaOWMTE
UC) R ZESEDLELET (4 MHlE U, 2359 2@ X~ 5FHD 0RIZARY F
Tl 727200 0< hyhy <24, 0<mym; <60 & ULEF, TANT—AZEIRI,
TODHT, BEROFEEZ2EX, TAMLAIY, HATELORDOSLWAMITIZNTHY
e D T E £,

function etime(h, m, hil, mi1) {
h =h + hi;
if(h >23) { h=h - 24; }

m=m + ml;
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if(m > 59) {m=m - 60; }
return [h, m];

}

15.24 Y7 bhoz7EEOER

RO N SO T, BRIV 7 V27 BT A 2@l UME I N2 ETOBROZ L2 Y
7 bz 7R TOE R (software development process) LU, X E X FELMEDORY 03D Y F
T, BN TUNLBETEZ DN TWDIDM, T+ —4—7 +—)b (waterfall) D 711+
AT, ZHuE, A—G—8lE—>T AN, LWIIDITATY TITRRESTEYD, ATV T
L—HEDSEZLBR) LAY, &0 ZEeAFAITY (K 15.4), THTNRTOBEE? D> TR
oIz HIRDBEREDIERIEIT IR, LI DEEDNTANUIYRZRDT, ZOTTIVIFHRAD &
SITHAFET,

Ay
Bk TN

73

X 15.4: DA —R—T F—)VEI T 0¥ 2

TEEBRIZIE, BERZHBEEUTCINUEZEFELZRN, 20D ZEIZRS>TWZDIZ, BhOERX
ADEEFRRESRANBINX N, RPE TR TALELTEIRVWIENHLNI R >N T, F
—Uﬁﬁibﬁgﬁﬁ FROPRETD L, TORETAT I a—NENTHEDHTREILE
DFEd, TlE— %’a’:m&)@u\@bww\@’cbiobﬂ o9, mBICHEEMMLZET
MFDae Z 6@%%#??@@%%1mf NN E R D] DD REIZEY £9,
IR @ﬁﬁ@%%ﬁmAb%oft%étwowﬁ V7 MYz HFBOERTT,

1. XXXX
( 2.yyy ‘
3. 222z
% % J"EU’) f é

: o
L 42

1
Tf
@&
*%ﬁb 32
*%L’&*kfi
(W77 24a9v7)

W
%

H}eﬂ\“

X 15.5: 7V ¥ AN TOov 2

ZITHAETIE, ThEFHOT Y v 1 ILE (agile) D TOLANER L TEELEZ, TIV¥ 1
RICIE, EORARRRCEHI I 2 8T 2 Rb ) IZ, BRICETEREZEE. —EHil (BOEMREE)
END T2 BATT I 2 EIHF - BEL, 23— RE2INVITEHL 2B, 2RI L 2R
OTHFEL, DL IIEZHOTA 7NV E#VRUTHAEZED ET (K 15.5), TNERS, %#6@%
FEMEAEBTTU, BTV ) — A% RWETHEHEEMPE D) BN ERTE £,

3F2D—HT, Uo<K VEFUTER DI TRERABNDT, KREBLDEEDS L IIZEAPHN TR TRPT
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15.3 WebX—Y E®D JavaScript 7O >3V Y

15.3.1 JavaScript IC& BZR—IVEBERADT7 VLR

BEOBHEUALGEEE LT, HTML (2 & D ET % Web R—YDHIZ JavaScript 707 T A% &
DB ThRABEMENTEDZLZRTYEIELLED, WERYRYOHIEN SR TP E XTI,

<!DOCTYPE html>
<html>
<head>
<title>Test</title>
<meta charset="utf-8">
<script type="text/javascript">
var msgs = ["Very Lucky", "Lucky", "Usual", "Unlucky"];
function show() {
var i0 = document.getElementById("i0");
var num = Math.floor(Math.random() * msgs.length);
i0.value = msgs[num];
}
</script>
</head>
<body>
<div>
<input type="text" id="i0">
<button id="b0" onclick="show()">Push Me</button>
</div>
</body>
</html>

Wz TR/ HTML BEA32H Y £9,

e <script type="text/javascript">...</script> — JavaScript 717 A% HTML H(Z

EBDD-DDERE,
e <input type="text" id="[EHH" | size="XF" |> — A% T EE, ADHHONEZ
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e <button onclick="TI— R">. ..</button> — ML ARX V2 EXFTHEE ZTOFHIRLX VD
FAOVERY RRYPHIINZE FiE T3— R #45 (JavaScript 71275 AOKR) 23547

INhd,
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Z5WIDIFT, HTML#BAIZDOWTHD £ X 15.6 DE D ICATMEMURZ V3 o =T
TELDIITY, TEMULAZL IR ELZTL LD, Ta— ] ONAEIE BI% show ZIEUHT,
ERHOTWT, TDREEIL script BEDHIZHY £9, script BFEEZ R TAHAEL & 5,

FIREBDIMT, msgs LD HAITHS] (T —2 DY) #HELTCHET, HTDEIIE 4T,
ZTNZTNOMIIATOMY XFFITY, ZODFIEHD L T show DFNSLSIL 7,
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<!DOCTYPE html>
<html>
<head>
<title>Test</title>
<meta charset="utf-8">
<script type="text/javascript">
var count;
function start() { count = 20; step(); }
function step() {
if (-—count > 0) {
var num = Math.random()*40-20;
var hd0 = document.getElementById("hd0");
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hdO.style.position = "relative";
hd0.style.top = num + "px";
setTimeout (step, 100);
b
X
</script>
</head>
<body>
<h1l id="hdO0" onclick="start()">Click Me</h1>
</body>
</html>
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