EUHH TVZTAE& & “/ZTAEE&JI

érgc/argv/env t;é:
vV I\74/€|§5(0>HX

27 ’f)l//‘_l'\’f V8
1 XF, EZLi 1 TOAEA
NAF)—F

E%‘Jﬁﬂﬁﬂi&

A 2. CENE

( ANSI Color )
FHOEHRELN
?é%j‘é:#%lﬂi\%‘r




ﬁ&ﬁﬂ@m .................................. ;
UNIXBFX © ?5( B (EBH | B9%®) ... ... 24

UNIXBs%| N i%ﬂ (BB | o) ..., 25
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10. RTFAERECRATFLBEEER

FAISEDEREA
o YRTLEHEF. BAICHAAAERINTWVWS globalZEH TT,
o AT LB EF, FANICHAAAERINTLS globalE@H TT,
- YATLEYE VAT LERE. TOECPATEZEBIKEEISIEANTELET,

(a) EEBNOHHA

CDR=-_aTZITERTZESTY,

T—YEERLET,

T77ANEERTXFI. XiE. 774IRAVH ERLEY,
FHRRE A#RIXFH. XE. AVRMIVBFAERRBERLET,
EFREOT—9BERLET,

X NEBAIRETHD & aExLET, (BIESEIEXRTRAMLET, )
X Xi& Y NBIRAETHD I 2R LET,

. %
- [X]
- X]Y

AR

(b) HENHKRE
[27 LB &, ROLBLIMENRSHDET,

© BISHRENCEMELET. (ANT-I9EBIRLIEA. )
« HICE B BITIMELIET. (XEVEBEPI7ILEEREE. BEITTVET, )
« IS—EREYEIX NLL TH—INhTLET,
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M. BERSA—4—

<IXAFLEE>

(a) BEROEH

2H] B E /%=

NULL P R-r>5 NULL BEOIS—EDE

TRUE I BENME (EEIEBE1)

FALS I BDME (EEXITEEHO)

VER I ATV ION—-TI 3 VES = C95p—0ES
(b) F—50NEwvIE

ZH] i U =173 /=

INT_SIZE I BHMOE Y R Bl : 64 [bit]

DBL_SIZE I MO v A %l : 64 [bit]

[ = DBL_MANTSIZE + DBL_EXPOSIZE + 1 ]

PTR_SIZE I RAVIDE W ¥ %l : 64 [bit]

DBL_MANTSIZE I EMDREBEBDE v <8 Bl : 52 [bit]

DBL_EXPOSIZE I EHOIBHEOE v S Bl : 11 [bit]

<I AT LBEH>
(c) BOEREERDOHIR
A | B
I = type (*) BIMOBEEINFTRLET,

RofME={"u"|"'s"|"

IlllDlllplllxlllAl}

I-=

isnull(sk)|istrue(s)|isfals(*)]|
isstr (sk)|isint (3 )|isdbl ()|
isptr (3k)|isfunc(sk)|isarry()]|

5I¥UM {NULL | TRUE | FALS | X531 | BB |
|EF}T THEINESHHELE T,

¥ | Rr5 | B
R D{B={TRUE | FALS}

(d) EBOHECHE CRER(L)

=l | B
I = isdef(*) BIMNERBHTHINESHELEF T, ED{E={TRUE|FALS}
U = erase( ) 5I¥EBEE (REHL) LTI, ED{E=#L
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12. AV R34 UBI¥
<IRATLEH>
( a ) argc/argv/env IL&E

E2Y: B R i

argc I IVYRSAVEIEOE (OAVYRRBEEYD)

argv A VYRS VEI8OES (OVYRBEEED)

argr I REFR Tshift()TEEL IV Y RS VB BN BEEH
args S argv[1] H\Sargv[argc-1]1& TElE L 12 XF3

cmd S IV Y RBDOXFS! = argv[0]
env A RIBZHOERSX

¥ FIz(E. BRIBEHN PATH=/usr/bin THOIZIHBAIE. env["PATH"]="/usr/bin" EEDFE T,

<Y X7 LEA¥>
(b) OAVYVRSTVEIHMONRE
] | B
S = shift ([*]) IVY RS Us|IHE,. FUHLEIC argu[1] NSIEICEST S
S = opshift([*1]) (/7)) REU. XGT 358N option DIBEICOHEGT S
I = unshift() ROBBMIBE 1 DHIICRY (BEDE=ISUE)

X shift() &RU opshift() (& G 3IVIY RS VEIMMEWGE(L, IBESNRZ/IISA—=5 * (
X(F. ZDEEEEWNZE NULL ) ARDEELEDET,
X ATVaveld - XFTHRIBZIVIYRSTUSIBHDIETT,

Page. b




13. 274IVAHA

<YRXTLEH>
(a) 271ILRTVS
FH] B EER @5
stdin P EEAD
stdout P BEERD
stderr P BETS—HN
:code P J—RER7OLXHE = __code__
:data P F—SER7 O XH = __data__
¥ :code RO :data (I, BE I 7riLlcBREINEZIOYUTRATOHT DL IABRETT,

<Y RT LEE>
(b) 137 XE. 1T7OAHEND
A | B
I = getc ([FILE ] ) BESINLEI7rILAS, 1XF. X 1TTEGHAHTT,
S = gets ([FILE ] ) ( FILE BB&ESE. BEANE/NRELET, )
S = getn ([FILE,] Max)
I = putc ([FILE,] Chr ) BESNEZID 71, 1XF. & 1TEESTAHTT,
I = puts ([FILE,] Str ) ( FILE BRI, REHRNE[VRELET T, )
I = putn ([FILE,] Str,Max)
I = ungetc([FILE,] Chr ) BESINZI7IILA, 1XFE XEF. TTERLIET,
I = ungets([FILE,] Str ) ( FILE BRI, READNE[RELETT, )
I = ungetn([FILE,] Str,Max)
X XF(EChr(I). XFAEStr(S). RAXFEIMax(I) TEEL T,

(c) RAFU—F—5DODAHEN
&l IE%EH

(Ptr,Cnt) = read ([FILE,] (nt) [BENT REOFESAH
( FILE &AB8EFIE. BEANZEWTRELE T, )

Cnt

write([FILE,] Ptr,Cnt) |BE/N\TEOEZTIAH.
( FILE &B8ES(E. BEERNETRELET T, )

X Cnt(I)IE BRNA RRERTNA LT, X Ptr(P)lE WRT—IDREFBHA7” LT,
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(d) HEGIEHEER

HH] Ig;ea)q

P = open (FILE,Mode) 271 ILOBATRNA—TUTY, (GBREARETY, )

I = close (FILE ) J271ILOBATRKNOSO—-ITY, (BEEARETY, )

I = flush (FILE ) J27CILINY I 7PNDIS5v21TY, (NLLEEE=2T77TI)
I = getpos(FILE ) D271 IUBOESTY, (RENMNE. 55E=00 )
I = setpos(FILE,I) D271 IMUBDRETT ., (BIMEIEE. 5£8E=00/ KE=-1)
I = movpos(FILE,I) 7 1IIBEDBENTY, (HBXMEIEE. E{T=1E /#&BR-8)
I = rewind(FILE ) 77 )LEEEME (00)~DBENTI, [ = setpos(FILE,0) ]
% Mode(S) (&. CSE8 fopen() EEOE—RXFITY,
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14 . F—9F&RxK (HRLEN)

<Y RXTLEH>
(a) 8 ( ANSI Color )
2,8 B | &% o=
{CIU[BIRY.BLA |5 |Bfs {BM/L | TS | TUYD | UR—Z3 Bold
{CIUIBIR}.RED |S |#& {BMAL | ™RSS | TUVD | UNR—2R] Bold
{CIUIB|R}.GRE |S |#&& {BMAL | TIE | TUVD | UN—2] Bold
{CIU[BIR}.YEL |s |& (BM7RL | TS | TUYD | UKR—23 Bold
{CIU[BIR}.BLU |5 | & (WML | TS | TUYD | UR—23  Bold
{CIUIBIR}_MAG |S %@ {BMAL | ™RSS | TUYD | UR—2X] Bold
{CIUIBIR}.CYA |S | (BEEAL | FEAE | TUYD | UR—2}  |Bold
(CIU[BIRY_WHI  |S |Efs {EM7RL | TS | TUYD | UR—23 Bold
{C|U|BIRY.DEF |S |FTAILRBIERS., (4BELH. £TRUEK)
X BOBER. 2WT8BHNET, BE(BLA). FE(RED). RE(GRE). EEB(YEL), HE(BLU). %6
(MAG). 7KEB(CYA). EIB(WHI), X. BOBRKE. ZNEN4BEHDTT. BEAL(C). FENS
(U). TUYD(B). UNR—Z(R)
X XFHCEBOMTBBEER. BRTEHIER (printOERT 7= U—) ERET3ORENTT,
COBE. ENEOBMICHL TBRNE X EEHLABB CHETNE T,

(b) XFINNKBELR

Al B R it

FMT_S2S S XF5] ->XFH AOEBREN YIHAE = "%s"
FMT_I2S S | BER ->XFH AORBEN YIHA(E = "%d"
FMT_D2S S EHR >XFH AOEBREN VIHRE = "%+f"
FMT_P2S S RA 8 >XFF] AOZRER (NULLUA) YIHRE = "%p"
FMT_N2S S NULL >33l ADOEBRER (NLLDGH) ¥)HA[E = "NULL"

X 2TTIAIEAOEBRENTT, p() BEEP. "H{HEH" BUICLZIEHERLLE THRATINE D,
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<I A7 LEBEE>
(c) @BRERTEFMERT

S 25 LR | B

void = p(*, ... ) T X ADEZBHBERTRLIT,

void = d(*, ... ) ¥ X(E. XOEEFERTLUET, « 8UTFRER

x © BR2OHETRLUCESG. B x OEEEIRRLET, < p(x) [CAL
X FMRTTE. #Al | D {XO—7%HI(6=61lobal|S=Static|L=Local) +HBEIFE S} . BE]. T —I8,
T—Y9BME., T—5E. EL>IEHNPEBBRERTLET T,

(d) BERLEHD

S 25 LB | B

I = print (FMT,...) R HHAD print XTY,

I = eprint(FMT,...) BETS—HNDAD print XTI, = fprint(stderr,FMT,...)
I = fprint(FILE, FMT,...) 7L HAORE® print XTI,

S = sprint(FMT,...) X3 WA print XTY,

void = dying(FMT,...) C DS { eprint(FMT,...); exit(1); } &&MTY,

X FMT(S) (&, CEEFE printf() HEROBRAXFINTY, IERMEEC UTOEEHT %b %B. XU\ BYEH
71 (BERIRME., TORCGUT %d %f % X E ZBEE}MBIRITS) %v %V MNEETEE T,
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15 . XFNRE

<Y X7 LEA¥>
(a) XFIDOH®
IR T | B
I = stremp (51,52) XF5] S1 & S2 OXRINEBRTT,
I = strcmpi(S1,S2)
I = strncmp (S1,52,1) XFF S1 &£ S2 OKRNETY, (BRK I XFET)
I = strncmpi(S1,S2,1)
I = startwith(S1,S2) XZF3] S1 M S2 THKI IHIRET S, ED{BE={TRUE|FALS}
I = endwith(S1,52) X231 M S2 TRTIDNRET S, EDBE={TRUE|FALS}
X BD{EIF. CEEERTY, X, i HFEHUL Ignore Case BR (AXZINXZDOXBIELL) T,

(b) XFINOLHE (FHEKE)

S EIN | B
I = startwith(s1,52) S5 S1 DTN S2 CRHAT ZNEET B,

5 0 {E={TRUE | FALS}
I = endwith(S1,52) 25 1 DERERA S2 TRT T BZNEET 3.,

5 O {E={TRUE | FALS}

(c) XFINNIRR

FEIN | B

I = strchr(S,Chr) | strrchr(S,Chr) |XZF Chr @ {lBFAMA | BHMAE} RETI,

I = strstr(S,Str) | strrstr(S,Str) |X=3 Str @ {l@FxMA | FHMAE} RETI,

(Is,Ie) = strreg(S,/RE/) ERRER /RE/ OV Vv FUBRRETY, {Is=tam. le=i&m}
X VWFNOBEME. XFI S ADNBZERDEELET., (FK#E=0)
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(d) XFInE#

FEIN | B

S = ssub(S,V1,V2) | gsup(S,V1,V2) |XFF SAD V1 &= V2 (C {1 | 288} BRLZ T,
S = evalesc(S) ESCU—T Y RZIRBAZRLET, (Hl: "\n"—>0x0a)
S = rvalesc(S) ESCO—T U REFHARBLET T, (Hl:0x0a=>"\n")
S|T = uc(S|I) | le(S|I) 5l8%E {RXFE | W2 LET,

X NRSXA=5 1 [CE XF XF X(F, ERKBHMEETETET,

X INSA=8 V2 (ClF. XF. XFF MEETEZET,

(e) BUTEDHIFR

I | B
S = chop (S) { R } ORTI—R%E 14BEIBRLE T,

S = hstrip(S)| tstrip(S)| strip(S) | {788 | XK | @75} OEHI—FEEHHIRL T,

X ®ITIO—R(&E. Win/Mac/Unix FERICHIGLE T, ZEHI—RI(F. isspace() THIELZE T,

(f) BAXFNE

SFEIN | B
I = subchr(S,Ic) NZF S OB Ic DXFEERELET, ( = S[Ic] )
S = substr(S,Is,Ie) X255 S OB Is~Ie OPWAXEINERLET T,

X IBOEESE (TBRHSEETSHRG) @ K£8B= 0,1, 2, -
X UBDEESE CRENSEEI BEG) « RKE = -1,-2,-3,

(g) XFINEIHL

FEIN | B

A = split(S,V [,I]) XF3 S & V TR ERERTEIMELE T,

A = psplit(S,V [,I]) (2 ) EEU. ZBREXFVTFUEYT, ( Packedzx )
A= scan (S,V [,I]) XF S &V CVYFTEHREERTRINLLE T,

A = pscan (S,V [,I]) (7)) EEU. ZBREXFYTFUET, ( PackedZx )
X VFNOBEME. I5XA—F V [ClF. XF. XFI XF. ERKRBEMEETET T, X BDME A
(F. FRCERSINE 1 X7TE8SITY, (RFIEO0~)

BINSA-H(DIEERET. EORAHMEICTHLITZIERS)DHERLE T,
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16 . T—5#k

<I A7 LEBE¥>
(a) T—5n%EH
I | B
I =int (%) NRSAX—IEBEELLET T, [ Bl& atoi() ]
D =dbl (*) N A—FEZHEHLLETT, [ Bl& atof() ]
I|D = atov(*) RSX—9ZH, BHELETT. (EDEORIEHHE)
S = str (%) RS A= EXFIHELE T,
P = ptr (%) RS AX=BER1VI{LLET,
I = bin(S)| oct(S)| dec(S)| hex(S) |3 S Z{2|8|10|16:EMERIIL TEHMELLFTT,
/RE/ = reg(S) XZF3 S QERKBEIV/INTILLE T, [ Bl& regexp() ]
(b) T—590NHFE
BTN | B
I = isalnum(I) | isalpha(I) | CERBERONFERNVEREBTY, E D {E={TRUE|FALS}
| isascii(I) | isblank(I) |
| iscntrl(I) | isdigit(I) |
| isgraph(I) | islower(I) |
| isprint(I) | ispunct(I) |
| isspace(I) | isupper(I) |
| isxdigit(I)

(c) T—H5DHEE RERL)

227 LB 25058 |
U = erase() EERBER REHL) EBELET,

(d) F—o5nEN

PEIN . S48 |
d

up(*) NRSXA-FEBRLITT, &H. BIIX(T (BNEHERD) B
PATE RAXEFBUCMRELDET,
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(e) HrXNEHAl

SFEIN | B

I = size(*) IRSA=5DT1IEKHET,

I = strlen(S) XF5 S O X (BE) ERHDFT,

X BB size() MERDEIF. XFF->KRET (N1 HE) . BHRRRQEHBRQANRI VI ->RREY ¥ B8
R ->RE ) — R BIE->ERBELDITT,
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(f) Y—LDOERT
BEIN T | B
A= sort( [X,]V,...) RSX—=5 'V ZRIBICV—~LET (BEDE=Y—~EHET)
A = rsort( [X,1V,...) RSX—9 V ZERIBCV—~LET (BEDE=Y—~EHE)
A = argsort(V) | argrsort(V) {RIEV—~ | BIEY— kY O V7T v D RE X1

X BB X EEELLVESE. NS XA-SDEMY —~EELDTT, COFE. I5X—5 V (3
{3229 | B | 2 XEENSESVEIMEETET LI, LEBEH X ZIEE LTS, HHEEK
CELB—MY—RELEDET, COFA. I5A—F V (FEHICRELEKT T, IH. HEEH X (F. 2
DO END HBIEREHEDRS TRIBMELDETI, (CSEE qsort(3) DLLEEIMERLE, )

(g9) EIHLEESSIME

FEIN T | B

Ao = vals(Ai) | rvals(Ai) Bl Al OBRBREZBRETD. 1XES Ao ZERLIET
Ao = keys(Ai) | rkeys(Ai) Bl Al OBRFEEZEBERETD. 1XES Ao ZERLET
Ao = tags(Ai) | rtags(Ai) Bl Al ORF+EREERET S, 1XEH Ao EERLET
A = append(A,V) BEol A OFREICE V ZEMLE T,

I = ndim (Ai) (N\W21BRESFTE) Bl Al ORTEERDET

Ao = shape(Ai) (N\Y21BRESITEL)) B Al O RERHFTT

BE¥L vals(),keys(),tags() (FANES Al ERIBEICH—F L THAES Ao DERWBEETVE T,
—75. B3EX rvals(),rkeys(),rtags() (FERIBICH —F L TERMBEEITVE T,
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17. Ry hD7—2

(a) UDP
<HBN/SNEDOO—>

1. VT EOERENL VB

- ERIEEEETY., ARKICEVTY FRRE(CE 2= VI T (EEICE. R¥MOUDP
RT v RXMERIC) BEITIERIE N, IPPRLIJR—+ESEEETREINT T,

> REUL. U—N—B7O5SLEEGEZTIPPRLIAIR— RBEEEELRZVBAICIE. =
(CVT Y RDIER (ENTVR) EUTTFSL,

sock = udp_socket( IP7RL X , R—+8BF )
2, [OI#RDE=s:
- UDPLD TEHRDERIIRETY,
3, XZRMEDET
> XERAIE. FEXEDIPPRLIJR-—LEBSEXET I EEBELTEELIET,
len = tx_udp( ip , port , "DATA" )
> ZFERAIE. XETOIPPRLUIUR-~EBEZRET—INESNTT,
( ip , port , buf ) = rx_udp()

4, ZOM (ZI24ILEVT Y RMEICDLT)

- UDPOZEZEEHI. VT v MENEESNLBSIZDEENRALIIN BENERINCES
(& UDP_SOCKET OfE (T2 #ILbVT Y NMB) ZEFALE T,
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<) FO55L>

[#lcl) UDPMechoO S 17V hEBERLETT, BAMNICIE. O—NIARISLE@UPT I—Y—/1—
[CREXvE—IEZFELT. Y—N—HS5DOZEE (BE) Avt—IEZFELTRRLIET,

ip = 127.0.0.1 t XEFXDIPFPRLX

port = 7 # EEFXDR—FES (echo)
tx_udp( ip, port, "Hello, UDP!!" ) # UDPTREA vE—IERXRELFT,
( ip, port, buf ) = rx_udp() # UDPTREAvE—IEZHELTT,
print("[%s]\n",buf) t FELEEXAvE—IERRLIET,

FARER 1 B tx_udp() & VT MENERERSNTLSIZ6 UDP_SOCKET D iEZERIALE Y.
LAD\L. UDP_SOCKET (I4DHAEO ($&R) THS/csh. RAERIICUPY T Y SHREBITIER
& UDP_SOCKET [CERESNZE T, (H. B8 tx_udp() FBERDEENALIE T, )

RE¥ rx_udp() 3. V7T v MERERBSINTL\S/6) UDP_SOCKET OfEZERIALE T,

[#lsv] UDPMechoF—N\—&BELF T, BEAMNICIE. UDDPOR—K7&F (echo) TEHELER(TZE
HELUT. ZBCTCRELRET—I9EZOTEIRETICRE (BE) LT,

sock = udp_socket( 0, "echo" ) t R—rBSEBELCVYT Y REMERLE T,
while( TRUE ){

( ip, port, buf ) = rx_udp() # UDPTERELZE T,

tx_udp( ip, port, buf ) # UDPTEE (BE) LET,

}

* MR FEBIR—-LBBEBEI S, BI¥ udp_socket() ERTLEY,
BH. ERSNIZUPVY T v M{E sock (3. UDP_SOCKET (CEBBITERESINE T,

RE¥L rx_udp() 3. V7 v MEHNERRINTLS/2s) UDP_SOCKET DEERIAALE Y.
B8¥l tx_udp() €. RERTT,

[£17)] £BOBAIRI—RETFILT 7L "sv" & "cl" (CRFLTERTLET,
BH TI-Y-—N—DIMFeBRBIBLHI S 7Y hEEERTERITLE T,

% tt sv &
[1] 1234

% tt cl ; tt cl ; tt cl
[Hello, UDP!!]
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[Hello, UDP!!]
[Hello, UDP!!]

<IAFLEH>
UDPFJzILVYT v NE
BA:] LT =117 3 i@s
UDP_SOCKET I UDPESEERSEUMN. UDPV T v LDISEAREICERYTS BEFHEREIBEFHERH X
PV T v REBSTY, FIHHEIFO (EX) T,

% UDP_SOCKET MO (%) MEF(C. UDPREERSHM (V7T v hMEEERAIRLT) RTINd & #HLL
UDPV T w R AMER SN CTEHENTENRE (BH) NI T, H30E UDPVUT v ~MERBEBARTIN
&, TOWME. HLLWUPYT v EIMERSNTEETENRE (BH) IhT T,

UDPO1LT7DHNE:

E=1l) B K

5%

UDP_TIMEOUT D UDPBEERSMI DS T LT D METY ., #HHME(L INF (S 847 [#] S
RIJOvF>T) T,

% UDP_TIMEOUT OMEIC, PIRE3ERETDEIMRICIALTIORLIET, el OERET B/ Y

JOvFVIBEETDET,

UDP YT v =DIER :

<IATFLEBE¥>

A H]

36

sock = udp_socket([ip,port])

JEEaE Nz ip(1]S) & port(I]S) [ET. UDPESMERMYUT v ~
EEBRLTNTYRULET, Bd. MEOEIBEI I EEHRTEL
H0EY,

BO{EE. fERENzVYT v &S sock(I) T,

X ERSNeVY T Y RESE. T4V W UDP_SOCKET ([CERESINE T,

UDP/T v kMXEERME :

=l ' | B

len =
tx_udp([sock,]ip,port,buf[,len])

VT v sock(I) ZRAL T, EEFK ip(I]S) & port(I]S) (C
. buf(S) MF—5% len(I) Nk, UDPT Y RTEELE T,
EEH. len(l) ABBEFE buf(S) DET—IMKEINE T,

BB}, FELRPT—F 8D/ ~# len(I) TY, DS

(ip,port,buf,len) = rx_udp([sock])

VT w bk sock(I) ERALT. BHPBOUWDP/IT Y R EZELET
EBO{EE. *E5w ip(I) & port(I). ZEULIUPDFT—4
buf(S). BU. ZN/\ +# len(I) TT, P

¥ VYT w s sock EREEFICIE. 7T ALY W I~ UDP_SOCKET AMEATNE T, X, /N1~ len (&

. DDPRAO—RF—=5D/I1 BT,
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(b) TCP
<HBRW/SNEDO—>

1 VTy EOERENTL VB

- BEQAEBEETY, ARKICEVT Y RRRBICE ORI M= VI TEMTERIN. IP7RL
R&QR— FESEEHTREINT T,

> kEL. U—N—RAZFO5SLEESEZFIPPRLUIAR—LBEEEBTELURVERAICIE. Ea]
(VT Y ERDER (EN1TVR) ELUTTFE0,.

sock = tcp_socket( IP7RL R , R—+BS )

-»> H—/\—flZE listen() THEFIFLE T,

sock = listen ()

> DSATPYRE. BEREDIPTRLIAKR—EBEBELT connect() TEHLET,

sock = connect( IPZ7RL X , R—+&ES )

3. ERMEDOET

- XEAIE. XET I EBELTEELITT,

tx_tcp( "DATA" )

> REAEF. RET-INRTSNIET,

buf = rx_tcp()

4, ZOM (Z24ILEVT Y RMEICDLT)

- T(PORREEHI. VT v MEMNEESNLIZSEZDEZFALIIN BEHNERINZIES
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(& TCP_SOCKET OfE (7 #ILkVYT v HME) ERIALE T,

<7 7O55L>

[Blcl) TCPMechoO S 7V R EBELETT, BANICIE. O—NIARISEDQTPTI—Y—/1—
[CEREAVE—IERELT. Y—N—HS5OEE (BRE) Xvt—IEZELTERRLE T,

ip = 127.0.0.1 # RELXDIP7RLX

port =7 # REFXDKR— ~ES (echo)
connect(ip,port) # TPH—N—(CEBHRLET,

tx_tcp( "Hello, TCP!!" ) # TPTHEEX v E—I&EXELETT,
buf = rx_tcp() #t TIPCRBEXAvE—IEZHELE T,
print("[%s]\n",buf) #t FELAvE—I&EXRRLIET,

YRS : BB¥L connect() (3. VI Y MEHNEARRINTL\S/26 TCP_SOCKET DEERIALET,
ULH\L. TCP_SOCKET (S#DHR{EOQ (&) THSéh. RAERIICTCPY T v RHBEITIER
N TCP_SOCKET [CERESNE T, (IFPH. B connect() FIRERDEERALFTT, )

BE¥L rx_tep() « VT Y MEDNEIEBESNTULS/Z6) TCP_SOCKET MEEFIALET,
Ba¥ tx_tcp() €. AERTY,

[Blsv] TCPMecho—N—ZEBELZET, BAMIC(E. T(POR—K7&F (echo) TRHER(TRE
LT, TECTRELRERETIHEZDOFTFEEDOTICEE (BE) LET,

sock = tcp_socket( @, "echo" ) # R—rEBBSZEEELTVYT Y REMERLET,
while( tmp = listen(sock) ){ ¥t OSATPURHSOEGEREIVIVLET,
buf = rx_tep() # TOPTHELF T,
tx_tcp(buf) # TOPTRE (BRE) LI,
}

KIS HERIR—EBERBET ST, B tep_socket() ERTLE T,
BH. ERSNETPYTY LOfE sock (&, TCP_SOCKET [CERBITRESNIT,

BE¥ listen() (. YT Wk sock ICTERBERE/EZ IET, 9517V RHSOERERN
NELUCTPEROBRNEILT D&, BREFOFLLVT Y RHRERETh. ZOEERDEE

ELIEY, T, COHLLYT Y NME tmp (& TCP_SOCKET [CEBBTHRES NI T,

BE¥L rx_tep() (3. VT v RMEHNERBBEINTUL\S/26 TCP_SOCKET DEERIALF Y,
BE¥ tx_tcp() €. RAETY,

[£17)] £BOBARI—RETFILT 7L "sv" & "cl" (TRFLTETLET,
BH. U—N—DEFEBRIBEHI S 7Y he3pERTETLE T,
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% tt sv &
[1] 1234

% tt cl ; tt cl ; tt cl
[Hello, TCP!!]
[Hello, TCP!!]
[Hello, TCP!!]

<IAFLEH>
TCPFIJ#ILLVYT Y NME :
2 A Bk =
TCP_SOCKET I TCPEEERIM. TCPVY T v ~DIBEABKRICHERHT S BEEREIBI;MEH X

TP v BB TY, HMEIFO (M) T,

3 TCP_SOCKET MO (M) DEFIC. TCPESERSEA (Vv HBEZEAIRLT) RiTend e, HLL
TCPYT v RHMERISNTEHEITENSRTE (Bf) SNFI, HD0IE TPV v MEBBEENETEI N
&, ZOEBE. FHILLWICPVYT v RHMER SN TEHBI TENRE (BH) INFI,

TCPOAMLTINE:

ZH] i U =173 =
TCP_TIMEQUT D TCPEEEREHM DS T LTI NMETY, PIHAE(T INF (£ B [#] DS

BRJOvF2T) T,

% TCP_TIMEOUT OME(C, AIRL3ERETDEIMWRICHILTORLET, el OERET I /Y

JOvFVOEMEEELDET,

TCPVYT Y ~DIER :

<3IXF LA >

E=1:0]

A

sock = tcp_socket([ip,port])

BESINE ip(I|S) & port(I|S) (CT. T(PEZFERADVT vV ~
EERLTNRIVYRLET, BdH. MEOEBEIDIEE}MRTEL

EDEY,

RBOERERSNZVYT v RES sock(I) T,

X ERENVYT Y RESE. TIAIEYT W TP_SOCKET ([CEHRESINET,

T C P R DEHE
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i | B

VT wk sock(I) ®FIALT. T(PORDEHGEZFE5F(FLE I,
listen([sock]) ROEIR. FilCERSINEERBEHIDVT v EES sock(I) T
9, X1

VT vk sock(I) ERALT. BESINIT ip(I]S) & port(I]S)
connect([sock, ]ip,port) (. TCPEHROEHRETVE T,
RBDEIL. BHFHIOVT Y LBE sock(I) TY, %2

X1 YT whk sock BEEES(CIE. RIEY Y LERVT Y RRBUERTINE T, €L ZNHEVIZEL.
T 27 VT Yk TCP_SOCKERT AMERTINE T,
X2 VT Wk sock BEEEFICIE. TTAIAVT W TCP_SOCKET AMERATNE T,

%)
o
0
~
n

sock

TCP/ITyEDOXEERE !

il | B
VT w ks sock(I) ZEFRIAL T, BERFEIC buf(S) DT7—5%&

len = tx_tcp([sock, Jbuf[,len]) len(I) N1k, TPRTYERTREELE T, &H. len(l) ABRES
(& buf(S) MEFT—INRKEINTET,
RBOMEIEELRTPT =98N/ +# len(I) T, X

VT vk sock(I) ERALT. BREOTICP/IIT Y R EZELET
(buf,len) = rx_tcp([sock]) 0
EBO{EF. ELRT(PT—2 buf(S). RU. TN/ ¥

len(I) TY, PSS

¥ YT vk sock BEEEICIZ. TTFILEYST W TCP_SOCKET AMEREINE T, X. N1 ¥ len (&
. TCPRYO—RF—5D/IN\ 1 ~¥TT,

(c) RAW (PING)
<HBNLMEDIO—>
N VTYERDIERENTVR

- HIREIEET Y, ARRIEVT v FBRRBICHEORIAZ VO TEITERIN. PRLIEEH TR
ESNIET,

sock = raw_socket(77RKL X)

3. ping() MEFT

> RXEXDTELIEREELT ping() &RTLE T,
ping( ip )

4, ZOM (Vv ROEBEICDLT)
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- HIEAIBET I, ping() BEME. VT v MEMBESNLIBEEEZNEEFALI TN EENER
SINITBEE(E RAW_SOCKET OB (72 #ILkVT W ME) ZRIFALE T, &H RAN_SOCKET (&, =#E&IC
ERE NIZRANY T v EDENBE TRE &FHINE T,

<o )ILFO55L>

(511 www.google.com (C ping LE T,

ip = "www.google.com" ¥ XERERELT T,
ret = ping( ip ) # ping ERTLE T,
print("%f [ms]\n",ret*1000) t FERAZERTLI T,

(£1T7)] AIRI—REFFIXET 7L "c" [RFELTEITLIET,

% tt cl
9.119000 [ms]

<IZATFLE¥>
RAW (PING) BEED /IS X—5—:
=21l BB =
RAW_SOCKET I RAWV T w S EBSESICERT BRIV T v R ES EERAEN=EIES ]
RAW_TIMEQUT D RANXSZ{ERIED I 1 LT D NME 87 [#] ¥
3% RAW_TIMEOUT O#IHAME(Z INF (BERTJOwF ) TY, PIXIE. 3EREIDEIWEICTITILTD
ELET, e OFREIDE/ VITOAVFVIEMEELDET,

<Y X7 LEa¥>
RAWV 7w = DYER,
E=X:0) Bz

BEINE ip(I]S) ICT. RAEZEROVT v R EERLE T,
sock = raw_socket([ip]) IH. BUEEIEEIT D L. HBMRELELDE T,

ROEIJERSI NIV T v &S sock(I) T,
X AER SNV T Y REEIE. AV YST W I~ RAW_SOCKET(I) (CERESINFE T,

PINGX{E £ PINGR{E :
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E=1:0]

A

ret = ping([sock,]ip)

IBESINE ip(I]S) (T ICMP ECHO ZEXEL. B> TR IMP
ECHOREPLY EZELE T,
ROME. EEIA ret(D) TY, [BfiI=-#]

X YT w s sock(l) ABREFICIE. T T ALY w  UDP_SOCKET(I) AMERATNZ T,

(d) Z0nft
<Y AT LBEH>
Ty ~DIBER :
2 | B
( Lip, l_port, 1_type, VT Wk sock(I) OUTOBRERDEELET T, X
r_ip, r_port, r_type)
O—7J)LAl @ IP7RL (1), port(I). type(I)s
= sockinfo (sock) |UE—K@ ® IP7ZRL X(I). port(I). type(I),
( L_ip, l_port, 1_type) VT w ks sock(I) OUTORBBREREDEE LTI, X
= lsockinfo(sock) |O—7JLEl @ IP77RL X(I). port(I). type(I),
= 1sock (sock)
( r_ip, r_port, r_type) VT w ik sock(I) OUTORBBREEDEE LTI, X
= rsockinfo(sock) |UE—K@ @ IP7Z KL X(I). port(I). type(I),
= rsock (sock)
X type [d. VT WRILTFERTRD 1XFETT, { 'R'=RAW | 'U'=UDP | 'T'=TCP }

IP7RLRER—LES .

E=1:0)

| B

S = ip2str(I|S)

IP7RLIRIEFRZ B(IS)EXFIICERLET,

I = ip2int(1|S) IPPRLIRIGHRR ~B(I|S) EEMREICERLT T,
S = port2str(Proto,I|S) R—rBEEXEIY—-ERRA(|S)EXFACERLET, ¥
I = port2int(Proto,I|S) R—rBEXEY—ERRA|S)EBHMBEICEBLET, X

X Proto (&, ZFORJERIERT XD 1XFTI, { 'U'=UDP | 'T'=TCP }
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18 . Afd(Date) & E&Zl(Time)

(& &)
- UNIXBEZ) &Ik, 1970-01-01 00:00:00 b\b@%"ﬂﬂ%Fﬁ [#] TF, = 24 7 NOEEWNIER
- UTC (&, HFERER (REHRE) TT > HAKBTOAHRDA
- LTZ i&. Local Time Zone (HAIZREE) TF, (Bl : BAMEER) = AR TOAYE
B LYV—-YKE
BEEEERY : LTZ O—RILB 1 LY —0&ERT XFS BADAE : "IST"
BEEEESY : LTZ_OFFSET UTCRIZIZ B L URLTIRZIOKZ [(£u=#] BZAROH : +32400

X LTZ & LTZ_OFFSET O#ERHMEF. 57V I —REK(C 0S KORSBIREINI T, LTZ_OFFSET D
EE. EE=EHKZE/ BNE=BNKEZELOETT, COEEEEISCET. RTUTREBORE
EEBRDEICRETETT.,. (EH. COEEEELTE 05 (CIEEESITEA. )

FI# I REBRETR
BEEEEZY : FMT_SDATE FEARSXFIOERET, (YIHAE ="%Y-%m-%d") X
EEEEEZY : FMT_STIME BoeNFIOERET, (¥HE="%H:%M:%5") X

¥ CESE58 {strftime(3) | strptime(3)} HROERER (XFF) TY, EEDMEICKERIRETT,

(a) RERAOHE

IR T 5iEA
D= tine() RED N ERELET, (84=280) X1
A= prine0) \3&%@7uﬂzﬁﬂ€mﬁu§@ %2

LSO A ) C DR A O S DY EEE R LS
X2 BEOME A SRSk, xJ/\—:z,u*a'a)e-nak(atuTa)Loo {$u =17

A.ptime = XDV FFA ~ BOEX ptime() ETTTOERA (ProcesshFRE)

A.utime = ProcessBEN S5 11— —E— RRITHRB (UsrCPU B5RE)

A.stime = ProcessBfE®M S5 N —RILE— RETHH (SysCPU BSRS)

(b) UNEZ « & B (FAH | Ka#®)

I | B
(y,m,d,h,m,s) = t2ymdhms#(D) #,,8B.K,9,% < UNIXEZ *1
(y,m,d ) = t2ymd#(D) #,RA,H < UNIXBSZ *1
( h,m,s) = t2hms#(D) B, 9, % <« UNIXBSZ X1
D = ymdhms2t#(y,m,d,h,m,s) UNIXESZ « &,A,8.K,92.% %1
D = ymd2t# (y,m,d ) UNIXESZ <« &,8,8 %1
D = hms2t# ( h,m,s) UNIXBFZ « (S X1
X# "0" DBF UTC ¥R, "" OBKF LT7 Z#a, = LTZ_OFFSET /EE !
X1 {y|m|d|h|m} (& & 8 B.RKIERIBHTIT, {s} @ WEXRIEHTT,
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(c) WA e X735 ($A8 | RO®)

I | B

S = sdate#(D) "YYYY-MM-DD" <« UNIXBZZ %1
S = stime#(D) "HH:MM:SS" <« UNIXBSZ %1
D = vdate#(S) UNIXBSZ < "YYYY-MM-DD" %1
D = vtime#(S) UNIXBSZ] < "HH:MM:SS" %1
S = strftime#(FMT,D) “EEXE" <« UNDEESZ) %2
D = strptime#(FMT,S) UNIXESZ <« “{ERXFS)" %3
X# "0" DI UTC Zia, "" OB LTZ &i#a, = LTZ_OFFSET AEED !

1 BRERNE. Y XFTLEE {FMT_SDATE | FMT_STIME} (CREVE T,

X2 FMT (&, CEE8 strftime(3) BOZBREN (XFF) T,

X3 FMT (&, CEE8 strptime(3) BOZREN (XFF) T,

(d) S353FNHE

SFEIN 2506 |
I = isleap(I) EBE(DS>3SENTELET, (ROE=TRIE/FALS) |

(e) RABER

S 25 LB | B

A = t2tm#(D) BFZIESEE tm < UNIXBSZ

D = tm2t#(A) UNIXBSZ < RZBEE tn

A = tm_norm(A) RFZIBIEE tn OERIE (B : 365659 4650593 )
X# "0" DEF UTC &L, "" DOFF LTZ &, = LTZ_OFFSET FAEED !

RFZEEE tm XV /i— (98)

tm.year = & (FEEB4T) tm.wday = BEH (00~06) % > HIEo~ L6
tm.mon = B (01~12) tm.yday = ZEH (0~365) B > EHI~FER364|365
tm.day = B (01~31) tm.isdst = EREOEMYE (TRUE / FALS)

tm.hour = B§ (00~23)

tm.min = 93 (00~59)
tm.sec = # (00~60)

FER1) AVN—DR(I, sec DHERMTY, MMIETEEH (TRIE/FALSESL) T,

ER2) wday & yday (F. BABHAORICHAREELDET., (BBHRANKERERETT, )
IR 3) REBOMEIL. 53 OMUXESEZSENEHETT,
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19 . HEAMEEH AR

BEREH
ESEEZY : SYS_ANGLE 27 LEEBOAE AT ( RAD | DEG )
BEEESN : M_PI FAE=RR ( M_PI = 3.141593... )
BEEES : M_E BRANHMDE ( M.E = 2.718282... )
BEEEZY : INT_ {MAX | MIN} BEO {BXE (EDE) | &IVE (BDE) }
BESEEREZY : DBL_ {MAX | MIN} R0 {(BXE (E0E) | &IME (BDE) }
BESEEEH : INT_ {QUANT | EPSILON} E¥o) {IEQOR/IVE | + 7O VE}
EeEREZN : DBL_ {QUANT | EPSILON} SE¥» {IEOs/IME | v 7O V1{ED
BEEERY : INF R A ( INFinity ) (&% | R¥E)
BEERESY : NAN FE ¥ ( Not A Number ) [£%& : EHE)
(a) Z=AEEME AR
> 25 LBS | B
D= sin (D) | cos (D) | tan (D) {EX | RX | EE} B X
D = asin (D) | acos (D) | atan (D) {IE3X | ReX | 1EE} WEIE X
D = atan2(Dy,Dx) {IEE} FEAH (2ZHETE) X
D = sinh(D) | cosh(D) | tanh(D) R (1IEsX | RX | EE2} BE# X
D = asinh(D) | acosh(D) | atanh(D) IEHR {ERX | RiX | 1B} WEAE DS
X AESAE RAD TY, ( SYS_ANGLE = RAD | DEG TEREDBETY, )
(b)) AEXECEELEIA
> 25 LB | B
D = deg(D) | rad2deg(D) Deg « Rad
D = rad(D) | deg2rad(D) Rad < Deg
(Deg,Min,Sec) = rad2dms(D) EN® <« Rad ( Deg & Min (FEE Sec (FEE)
(Deg,Min, Sec) = deg2dms(D) ENW <« Deg (/)
D = dms2rad(Deg,Min, Sec) Rad <« EHO® ( Deg & Min (IEEL Sec FEE)
D = dms2deg(Deg,Min, Sec) Deg « BO® (/)
(X,Y,Z) = xrot(X,Y,Z,8) X EEiZEh%E +0 [OlEn P
(X,Y,Z) = yrot(X,Y,Z,0) Y EEiEEh%E +0 [O#n ¥
(X,Y,2) = zrot(X,Y,Z,0) 1 BEiEghE +0 [OEG ¥

X AEBENE RAD TY,

( SYS_ANGLE = RAD | DEG CTEXERIGETI, )

(c) EEEEHEIHEEN

> 27 L\BA%L

| B

exp(D) | exp2(D) | exp1@(D)
log(D) | log2(D) | log10(D)

{ e| 2] 10} ORFE [ exp() All&A=expe() ]
{Ee |E 2| E10} OXE [ log() A& =1loge() ]

pow(Dx,Dy)
lgamma(D)
sqrt(D)
1in (D)

mod(Dx,Dy)
tgamma(D)
cbrt(D)
dbi (D)

Dx @ Dy % | Dx/Dy MRA (=F"EF%)

{loge | True T} VB
LR | IR

UZTE | FIURIE
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(d) RwtJLEM

227 LA 568 |
D = jo(d) | j1(D) | jn(In,Dx) E—EA v )LEK
D = yo(D) | y1(D) | yn(In,Dx) BB YL
(e ) METEAMEEBRLE
IR | B
D= max(V) | med(V) | min(V) | {®RXfE | PRME | &R/IVET *1
I = argmax(V) | argmed(V) |argmin(V) | {RXfE | RR(E | RIVME} O V7T v DO RUE %1
D=sum (V) | ave (V) BEHE | FaME} %1
D = svar(V) | uvar(V) {& x|~ B9 ®& X13%2
D = sdev(V) | udev(V) {8 K| R R} BERE X132
D = erf(D) | erfc(D) {iRE |REEITE B
I = rand(MAX) BEABORE (EDE= 0 LIE MAX Xia)
D = urand() —RELMOEE (ROE= 0.0 DUt 1.0 XiE)
D = nrand([AVE,DEV]) ERELBOFEE (FIIE=AVE / E£{RZ= =DEV) *3
U = seed(I) ELE> — REDOEE
X1 NRSA=5—V ([T {BH B XI. ZThS5EZERETHEST OWUTI,
X2 BAMEE 1N OR. AMREEF 1/(N-1) ORTT,
%3 B8 nrand() DS IBMEARLUCIBS(E. EEERSMH (AVE=0.0/DEV=1.0) £EELODFT,
(f) BEECEBYE
IR T | B
I =int (%) RS A—5 DL [ Bl atoi() ]
D =dbl (%) RS A—=9DOREL [ BB atof() ]
I|D = atov(*) RS A—5OEELL (RDEDEIEEHHIE)
D = abs (D) HaxHE
D = ceil(D) | floor(D) | trunc(D) EHOAHIAH {10 LT | IOTFIF | OnAB[E?
D = rint(D) | round(D) EHONMDIAH {BEIS | MEBRA}
(Dint,Dfra) = modf (D) D H5 {BE=Dint &/\E=Dfra} ~DHHR
D = Dint + Dfra {B¥=Dint &/)\#=Dfra} NS D ADER
(Dman, Iexp) = frexp(D) EH D H5 {({R¥=Dman & i8¥=Iexp} ~DDEE
D = ldexp(Dman, Iexp) {{R#=Dman &g =Iexp} H'SEH D ~DE
(g) fKEBXEIEMYE
225 LK 56H |
I = isinf(D) HRADHZE (EDE=TRUE/FALS)
I = isnan(D) I BOHE (BDfE=TRUE/FALS)
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20 . OEREEYAH
(a) FOCIEH

I | B

D = sleep(D) U= ODOET (K= D [RW]/EOE=ERKBE[#])

U = pause() R—X  OFRT (KEA=\FR /EDE=8L )

U = exit(I) ZOUVTRORT (BTE T )

I = system(S) NEBIVUR S DERT (BEDE=IVVRDIRTE)

S ="'s NEIVUER S DET (BEDE=ZFELN)

BDEREZL : $¢ | PID BES70O0tXM | D{E ( $$ == PID )

B : $7 NEBOIV Y RDIRTE

(b)) FDAHHIE

I | B

I = tx_sig(Isig,Ipid) D5F) (Isigh) &0 R (IpidH) (TXET B,
EBOE=8%EnT0O (BRIN) XIENULL (L)

P = rx_sig(Isig,Func) 20F) (IsigH) ZERONIEREE (Func) EFHIRIT B, X
BOD{E=%E[IOFunc (RIH) XI(INULL (KER)

¥ Func (F. 1DDEIMEMBZERNI—Y—BAKTT, YTFTWZERICEAIDIAHBRITINE T, COI
 RELEITFTILESHNNRSA-FELTEY FENE T, B, Func (C {SIG_DFL | SIG_IGN} &I5E
93, VOFIREROEED {BIEEE | ZEER) LTI,

BiERESY : SIG_ {DFL | IGN | ERR} BV AHHIEHFA {BIEEMF | REHER | TS —REDME(NILL) Y}

BIEER : NSIG 5 FILOEE (0 ~ NSIG-1 "EM)
ESEEREZN : SIG {ABRT | ALRM | CHLD | CONT | FPE | HUP | ILL | INT | KILL
| PIPE | QUIT | SEGV | STOP | TERM | TSTP | TTIN | TTOU | USR1 | USR2} POSIXEEEE S 5'F L

21 . X®&)EE
(a) HSCHRM

P E TN S5ieR |

P = alloc(I) I NTFOXEVUBEBERERL., £B7RLIEZERT,

U = free (P) RA¥ alloc() THMR Uz X EYMEE % ENT B,
(b) GC=EfT

2 27 LB ShiER

U = gc_collect() H—R—=I AL 523 vERTRNICETT 3, D3

X BHTREDATVUERDRUEAIBENT SHBEFICHVTIE. AEHEBEERTISCETXEY
FERABEXIEICHIRTESBEAHDIET., (BREE. ARNLRTERE, )
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