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Bits vs. qubits [edi]

A quantum computer with a given number of qubits is fundamentally different from a classical computer composed of the same number
of classical bits. For example, to represent the state of an n-qubit system on a classical computer would require the storage of 27
complex coefficients. Although this fact may seem to indicate that qubits can hold exponentially more information than their classical
counterparts, care must be taken not to overlook the fact that the qubits are only in a probabilistic superposition of all of their states.
This means that when the final state of the qubits is measured, they will only be found in one of the possible configurations they were in
before measurement. Moreover, it is incorrect to think of the qubits as only being in one particular state before measurement since the
fact that they were in a superposition of states before the measurement was made directly affects the possible outcomes of the
computation.

For example: Consider first a classical computer that operates on a three-bit register. The state

of the computer at any time is a probability distribution over the 23 — & different three-bit (:) - |1} (J’) - |0)
strings 000, 001, 010, 011, 100, 101, 110, 111.[fitis a deterministic computer,

then it is in exactly one of these states with probability 1. However, if it is a probabilistic

computer, then there is a possibility of it being in any one of a number of different states. We o 0101} & [5)
can describe this probabilistic state by eight nonnegative numbers A,8,C.0.E.F,G,H (where A =
probability computer is in state 000, B = probability computer is in state 001, etc.). There is a
restriction that these probabilities sum to 1.

Fewsm
The state of a three-qubit quantum computer is similarly described by an eight-dimensional
vector (a,b,c,d,e.f.g k), called a ket. However, instead of adding to one, the sum of the squares qubits can be in asupemaosition of all the

clasically alowed states

of the coefficient magnitudes, ‘g_|2 o ||i_';||2 e |h,|2 must equal one. Mareaver, the

coefficients can have complex values. Since the absolute square of these complex-valued
coefficients denote probability amplitudes of given states, the phase between any two

Cubits are made up of controlled &
particles and the means of control
(e.g. devices that trap particles and

coefficients (states) represents a meaningful parameter, which presents a fundamental switch them from one state to
difference between quantum computing and probabilistic classical computing [12] another) [11]
*‘T{ﬁﬂ j%ﬂiﬁi ) ’F’ﬂan F[ URSH Y L TR A iﬁl&k}ﬂkrjuﬂ J%%Fj\u JIF:L F%}}[&Fw TR

B

F P %W””wgﬁ“““@%:@¢“ﬁ A TR  RLTTD e s
IR ] H[é‘-\ﬁzﬂ&gixj%%% .

TASFARIVRIERL Y T RS RIS R R SR SRR AL DS e .

SYY G

¢ Wikipedia:Quantum computer -- https://en.wikipedia.org/wiki/ Quantum_computer
A2 - Googlek! =" F BIESRLE Y - http://www. hksiicon.com/kb/articles/ 180950/

(¢¢p[[@#l%§| Sd P IREEL 1% ]


https://zh.wikipedia.org/wiki/%E9%87%8F%E5%AD%90%E8%AE%A1%E7%AE%97%E6%9C%BA
https://zh.wikipedia.org/wiki/%E6%80%81%E5%8F%A0%E5%8A%A0%E5%8E%9F%E7%90%86
https://zh.wikipedia.org/wiki/%E9%87%8F%E5%AD%90%E7%9B%B8%E5%B9%B2%E6%80%A7#.E9.87.8F.E5.AD.90-.7B.E7.9B.B8.E5.B9.B2.7D-.E6.80.A7
https://en.wikipedia.org/wiki/Quantum_computer
http://www.hksilicon.com/kb/articles/180950/

AR
PRI PEEI D LRI 2 (15 )

il

Computer Science iﬁ]ﬁi’@ﬁ%ﬁ}plw U TRYHEIEE ) Tiﬁ}ﬁ'* V. Jgﬂﬂufg fhL F}uq}v[%[ﬂ S "SR
(lkL -~ Computer Science = iV Tkl Il R[5 15 2

FOREE I O TEIRATIN o SERLEL el THIRE !

=Rkl Computer " Science ;| - gl[‘zﬁiﬁ[?}apj:fv

{FlfL ~ Computer Science zl‘a;ﬁ’ﬁ | ERIZEP?

Pi9t ~ Computer Science [T | B e fiss rﬁlﬁﬂ* TR IR ?

SERLE 2 AP POTHRE -

P2 Fﬁjﬂﬂﬁ]%ﬁpu 0
SFE P R TSI O T P Rl IR o S R 2y BL e 99 TP
LX< lﬂﬂ“f[@ [V JRRLA IR SRR YRR T R LRI SRR o M PSSR 2 1 A

IS{E= <

w¢~rnﬁ$J~f%ﬁ$J\rﬁﬁ§ o RIS Y RTRLEEHG 2

HPSERI S5 4807 L R

P ETRIEEBAC DU 25 T e 5 S

B SR T EAORIRE  RIRLTE (R ST S - TR o ) AL RIS 2
FIPRRe - R 9ﬁjWWr”¥EﬁJWﬁﬁ'

BETRHITORL - VORI (- ﬂﬁf SEE, ﬁ FURRF > SRR TR PR > E T Zoff] A
ryié&wggaﬂ Vi B MR SRS E uf%&u D R I  BEG ﬁﬂiﬂﬁfmﬁﬁ FaEE
B R YA 0 2 S B T T VI RISV R

L R SR S v RLEL T BAOR R b o (EURL ~ RIS B L 2

LB - PSRRI - S BT S BR CEERL - R
H 2 S R ;LHH%{I /“ivpj\

o E[FH IS

o UTIVE[SH TS R

o I RR[STE BRI

PPN RS G 3 BRI s el - G55 T gt e @ep] PRS- T L RIFV -


http://www.books.com.tw/exep/prod/booksfile.php?item%3D0010024931

HEE Sk RIS==gEe [l Ufﬁluxﬁk[ﬁ” SRR E I REEI S AL ol WO R Ak

E
RIS RIGRL R )R] S bSEra R a HR pa gp -

1E B AR B AT

Rk 42BE, ALY ES

[ - R R ROR

SN Popper’ (HRE ERPIAT T 82) S (™ @ i AR IR 1 R Fe TP @) o
R s e - Fgﬁ:ﬁ :

S FYCRRIRER, © 205 PR ¢ TR A DR TR L AR
AR s SIS S Y RLT RIS ) HSILR] SRS AL -

PR R » MR T  haE WCR G (RRLATT = TR SR R G (R e e AR -

=

5L Popper SR SR T ]?JN%FFHJ Fruzﬁﬂﬁ T RLE AR AR | UFU% g e
SEHRE - bR b AORRRAER ) IR o T R S ORI -

PP GRLR AL & 7 - O TSR Y BRI S ) VRO R
P IO H RS I ) RS » [ R ] SR

IR CBIETIT | P [ S, S AR RRRLR - I RS
RL Tl ALY S (U TR - )2 SSET T RO, - P
T A R R


http://www.nhu.edu.tw/%7Ests/class/class_01_1.htm

Ty RS ? RGeS ] 5 ) 9 ] BB, (Rt P Popper Ui fihk
flTo jjﬂ‘; g}rﬁ%j]%‘]‘;gfjﬁi@? o

PSRRI EP 2 1 RURLRI SRl [Lg> ] Y ABPERRL T Eifelfiy - AR 0 ReEP RE0 FRVIEfRLE | EIH R -
t*?wﬁﬁw’ﬂﬂéﬁﬁiﬁwiﬁﬁ$39 SRR T, < TS PMA g
Vet = LUk e PB4 e iee > ARURRE Rl EF - A v puRR D e
S FH T AR ﬁ?ﬂ%ﬂWQW“mW‘iéﬁ ﬂﬁ?ﬁﬂyi~4fiéj’ﬁwﬁwﬁm
CUBR = R

i TR R RREEEG > TR RIS TR G R R
(FRL ~ FISPRS T RISPERE 5L el (s 2 BRSPS e S VTR R 2 2 @SS IR e m ) W

32 3 &3 SELE Y
L - = A Hb

RiR B EBREHEBEAMN TR

il I VORI

DI B RCR TR ) RV L PR oF - S TRISEET ) RGP S PR T
(e C ek £ ﬁ;%ﬂwwuwwg$wﬁw

CEBE ) T B R R T DR - TR ORI AL
15 filaell s sg 4t > g %\Q'F;E"ﬂﬁﬁﬁpj JEﬁIJ HFE P B S EEp- _]Cf/”ﬁg#l o



Computer Science %3 | %[5 ?

FI 7 IS ot 4¢3 Computer Science £/ fI T fThL- &SP 2 114275 {7 Computer Science
f]JE’Eri’T“%EL{EJj:?

FUSETH R - 25 555 Computer Science [V S) B FERIR] o BY- BEHERS TEGRE |~ 5T 0
WEAT DR o Y W AT Tk g BTDHETRLE R T RSO A JfFJIZlu o

efl TR © FHETRSR  AEERR quﬁwmd IALED v B T R A RIS

pr & |—J‘IE|J7K}I ‘*;ﬁagﬁfplzltil rﬁmﬁ lrslffa#prpmju
[l TR B IRES  H ﬂnaT SO > LSS RIR DRI SES AR RS o A

FIJ T i_zjﬂj‘/\gﬁ‘ Z’;F[E] [ [EIFI _[_u T.EII #F[JWL

IR~ (kL TR AR nf[%?ﬁ% =R~ BRAR R E"Iﬁaﬂrl o S LR U] T B PR
5] rpe}

/‘U/T

fb i~ E AL e S R R AR (RL TR R R
TR IR -

iﬁif? ’ILJ’IF*J‘QIEHFI L TR p‘/

S~ IR
I TP B PEA

ISR N FRP SRR o B W ARV B A T Eﬁfﬁﬁﬁ?ﬁ“?’ilﬁﬁfé%ﬁﬁﬁl °

F;‘
B MR AL Wﬁw‘%'*ﬂ[iﬁﬂw#ﬁﬂ* B g e

(ERLYP 5Y = A F; T ’(‘:ﬁ i %%J "F;Fﬁ gk OGRS S FT B | © e 2> IF;J&E ffk
Pproe ?ﬁl%’ﬂ i % H g i [REAL ki%lﬂﬁr | f' ERRY o (Rl TR - Dflﬁgﬁ% Iﬁﬂv?’ﬁ%ﬂ
= xﬁﬁfﬁﬁfiﬂ}ﬁ pLE |~ ﬂiﬂ[ﬁij@«%

7 SV APOR - F T A TR G TR PO - e e S
ﬁﬁwwwAiJﬁkﬁJTW@EW’%%%KW—EW%M%’ﬂﬁ*%@ﬁ%ﬁﬂﬁ’%ﬂ“ﬁﬁﬁﬁﬁ
SRV Y2 IO S R R PR

ST I'ﬁ%mu FOPRARRRLYI » BRI F - 1 1950 & [Fe@ RSSO I s T - WE, (Aln
Turing) EETREH T T "I EES (Turing Test) pusfli » ikl [~ 71 FIRRL =1 F) iR lﬁl%q*
oo mi U B SO R £ LS S 45 o MSN g facebook LU € T - |
CRHEE G E L (W S H PR P TIPRAER  [BYE PRy R " 2R e ﬂf"ﬁl@ﬁf[ﬁ‘%
FUMERBE T TR EREE

ammwmwwwﬁﬂﬁy%%ﬁwwarVLWW%WﬁﬁWW§%¢ﬁ%%ﬁ%
EPAEIAEE P 2 g IR e 1964 BL MIT iy Joseph Weizenbaum ™| a';ilz[ﬂ FEESIVISpY T F%E. i =
i%ﬁﬂmlmkﬂk TR RN TSRS ) R -

%%ffmFH%kW$%%M@ﬁW%ﬁﬂW RIS R P HR R R
PPRASHRR I POR IR N B BT SIE? S TR Lo T IR T P
P e ) A IR et ORI 7 VRITAT PR » Elza = @ RIR IR RV e R
I BEREARNGE s TE T L Eiza BT s TR e 2, HIEO (S 1)
SRS T RSO fOpl 7] T35 % =L ey -

PN RLETHEEE IF%?@’IU "fli Java 4y Eliza ; TPEpu- iR o


http://en.wikipedia.org/wiki/ELIZA
http://en.wikipedia.org/wiki/ELIZA

fhr, WA AOFHE 2
>> FABH L

Ry ANBH L2

>> FFEEMPER T

B! H0iE !

>> DEIRES

CIREE A==l

>> AR IFRIIR R

PReR A 2 A T We?

> RAT, BEET

PPN (SRR S Bliza TR o | EASEETEH AT ?/[J,%“.\Ff}EJ R T %Fﬁfﬁ’?pfj Eiza | Tpap= :
e https://dl.dropboxusercontent.com/u/101584453/cl/code/talkto.htm

PP RLETEE= e VRGENAE AR I (R P (T35 & 502 7 RainieR L L)

D hitpe:fdldmopbormzemcontent

<« (& https://d]. dropboxusercontent.com// 101584453 clicodeitalkto htm ¢ B @) 9§ ) =
] EHTEEESE » 3 () LisenOnRepeat- KT D) EFATEE ZRE-- (&) E0UF EfEEE— » [ HihSE

A NEE L PSSR R R | ]

> 100 FRVHE! BOSNE?
PRI

> (R RSt 2 A, THE?
HMOEETET

>> LEERE R IRRY S o IFIR7
R R IEERTE

> F T S TR A

=]

>> R EREEER R LI
FEEE

o> (R EER{E?
IR Y

>> B LLSREE SR —F60%?
FHEEMFITE—E

>> T B

FIMEF A= = FREAT R IE
>> S EESE BT R METEIE!

qgﬁi *‘Tﬁ?'[ﬁgl}ﬁ Eliza Zp=po-— [E

ﬂl_
i
"_r‘ ]


http://en.wikipedia.org/wiki/ELIZA
https://dl.dropboxusercontent.com/u/101584453/cl/code/talkto.htm

E“ﬂ\ﬁzﬁ[g&ﬂ@%%—?” (3 S(CENL T ﬁljj'ﬁmlﬁﬂ A F P e ;fgrﬁj TR SR B TVISAYTE > PR AL
BRI KR -

95 AR ISR v i - 2 H:EI R Héﬁ%&'ﬂm o POEREE S
At ajr%rr ER LI BLA SR o B AL TSR O

o

-

K 30 F AV ERD o ST R COYRVESE ) HI N TR (s lF;fé = {9t rﬁ”
HP T R AR ROy o AP TRYFESE ) S BIRLERE (G TR - fr?:i fd«i—% %‘ Ak
B R LT TR 1 SRR A TR U A W Il
Vo SRR TR GBS TR ’l RS EhRE e o

Hi A~ AR O R A PRI ORI AT SR R
B PP [l IR PR PASIEE B LD 5T (ERLRI AR PIEA o PRAE S g P R
SEURYE  PUERSSPRO A T FIPVEE A, BT Hf: CREE TAHEY L, T A PRSP TAEFY 2 4 [HRL TAEEE 1J
i B RIS TS TR 2 0 o PSR s e [ TR SRR ) ORE TR ORI (R TR
1Ry “%ﬁﬁ?ﬁfﬁ@ﬁﬁ BT AR RS TYREISE ) VIR - R DU Y -

PI9 ~ SPSEEE S ﬁfﬁgguf H F E s RS SRR R L eSS B SR ,E”tji.u SHE| iﬁﬁtﬁ“ #E'F‘
<R ﬂlF“tiFL W}riﬁ ?%E‘EM% [ lﬂﬂfﬁliﬁ&“ﬁﬂ B B E O E I%\i_ RN =
;ﬁF‘J =THI :; fﬂq E AU o

B2 FETREET USSR 5 o hpkLien DRSPS TR T ATIRL - ERER
ST [~ [0 (9 YRSV S HIRL (R R R SR F"L’?‘f TRASA xﬁlﬁd’ [*= B R agie s
[ EY o SRPVRISP IR R 1 v B A OB (R E I F*E*W?EU OORL R R T ETHLE T
BRI BRGSO e SRR [CRTI E TEYFE[E E'Ui%ﬁiﬁ@ °

ZHfH s VPRI PBIOPTAH € SR TRIRCRUARE | R AR gﬂ e J}H T SRR
SR RBESRPVA T fr%fﬂ]gmﬁﬁﬁ%J * rﬁ%ﬁ*ﬁw F”T?EL"EJ*% » R IE TR ,ﬁ?ﬁ lleﬁg
F:ﬂj,ﬂjgj ) i%%‘;j[/ﬁiﬂ% FoyaiE|2e | b en— fIf T fl’??ﬁﬁ'ﬁ‘%{ﬁ\[ FIJTF[J@? PJ*F_* TRl WIS [ %&WU B

P TRIZI IR I |

o ' FIHEVH RN LRSS IUELRE? T/ TG \ﬁ@k (BP0 M TS EJJ - SZRIEEE)
o http://pansci.tw/archives/43584
o RN J%'Frru - H 'Ff ELITI= 38 & 7 plip 2
o https://dl.dropboxusercontent.com/u/101584453/slide/JinGuanTao2.odp
o FEFLFIR] : HEIZT 20k
. 3’“&’;&[1&[%’%% -- http://www.nhu.edu.tw/~sts/class/class_01_2.htm
o JLAFIfLE | “]?J,%&ﬁrﬁ -- http://www.nhu.edu.tw/~sts/class/class_01_1.htm
° fﬂ == R - http://www.books.com.tw/exep/prod/booksfie.php?item=0010024931
o W|k|ped|a.Turing Test - http://en.wikipedia.org/wiki/ T uring_test
o REFLTIR]: EE -
http://zh.wikipedia.org/wiki/ %o E5%9B%BE%E7%81%B5%E6%B5%8B%E8%AF%95
¢ Wikipedia:Elza -- http://en.wikipedia.org/wiki/ELIZA


http://www.nhu.edu.tw/%7Ests/class/class_01_1.htm
http://pansci.tw/archives/43584
https://dl.dropboxusercontent.com/u/101584453/slide/JinGuanTao2.odp
http://zh.wikipedia.org/wiki/%E4%BA%9A%E9%87%8C%E5%A3%AB%E5%A4%9A%E5%BE%B7
http://www.nhu.edu.tw/%7Ests/class/class_01_2.htm
http://www.nhu.edu.tw/%7Ests/class/class_01_2.htm
http://www.nhu.edu.tw/%7Ests/class/class_01_1.htm
http://www.nhu.edu.tw/%7Ests/class/class_01_1.htm
http://www.books.com.tw/exep/prod/booksfile.php?item%3D0010024931
http://www.books.com.tw/exep/prod/booksfile.php?item%3D0010024931
http://en.wikipedia.org/wiki/Turing_test
http://en.wikipedia.org/wiki/Turing_test
http://zh.wikipedia.org/wiki/%E5%9B%BE%E7%81%B5%E6%B5%8B%E8%AF%95
http://zh.wikipedia.org/wiki/%E5%9B%BE%E7%81%B5%E6%B5%8B%E8%AF%95
http://en.wikipedia.org/wiki/ELIZA
http://en.wikipedia.org/wiki/ELIZA

o Bﬁléer%?ﬂ H[ﬁ‘?’ﬂﬁ SIS .?r[:[ 55F @ Eliza -- http://ccckmit. wikidot.com/nip:eliza

° [t IFI*J—A F%“Jﬁ 4*;&%” * (Eliza [[1¥45) - ffli"] Java -- http://ccckmit.wikidot.com/code:elza


http://ccckmit.wikidot.com/nlp%3Aeliza
http://ccckmit.wikidot.com/code%3Aeliza

CERE T

Arduino * [1[]#55(8) — fji M4 st 4 LED [ fil (1= -
Cooper Maa)

Bkl Py

ZIE J%’E’V’%"ﬂf i {fs LED Elfjglgﬂr'ﬂ%g ) TR LLE\JJE » FIEYTI LED %5 » > > Sh3stk ﬁlﬁ\ij I’Eﬁ%?ﬁ LED %5 -

o iy x 1

e Arduino =y x 1

o Sk é’v‘%,:’l?i’(photocell) x1
e 220 ohm ﬁfﬁ_ x1

e 10k ohm ”F%BE x 1

o Hi—iix N

L= TN

AT - LR SV 0 Pl LRIIEE - S 10k T 4§ %] analog pin 2 LED £ pin9 #1 GND - = HI(H) 1
~ ¥ 220 ohm T E] pin - HIHI(IHH ) 5 5 ) GND



- " W
- "W

L L

&
= L
(=9
[ |

anacoc v @

Arduino
wuw-arduino.

III.I'I'I'I'Il."'l.l-—m-""'l'l"

LR
" " ¥ F F B N WO EET W
" " F F 8 B F RN EREET N ENN

A
LB
e

I



Wi % Vin
Power
— FST Dl —
= AREF DIZ [
Arduino DIl ff——
Dl f—
.
22 _ D8 R1210R
&
E- s | L 53
- Al E D5 | Ladia
— Al J}.‘I —
A2 g. DF f—
A g 07— \
Ad Dl [f—— X
AS o f—
GND
A
‘drk&— (Photocell.pde) : ?@?V%éﬁ%ﬁ} ‘p‘?ﬂ:ﬂ Serial Port > FEJ@L ﬁv?i]? L pE

// LAB8 - FiTVk J( ' (vl)

int photocellPin
int photocellVal

0; // photocell variable

void setup() {
Serial. begin(9600) ;

void loop() {
[ FEVA SR 2] Serial Port

Serial. println(photocellVal);
delay (100) ;

photocellVal = analogRead (photocellPin) ;
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// LABS - F0 ki (v2)

int photocellPin = 2; // A ;vfﬁ:ﬂ (photocell) # 7+ anallog pin 2
int photocellVal = 0; // photocell variable

int minLight = 200; /] 8] AR

int ledPin = 9;

int ledState = 0;

void setup() {
pinMode (1edPin, OUTPUT) ;
Serial. begin (9600) ;

void loop() {
// ﬁQ?V%E@??QﬁfECWﬁ{Héﬂ Serial Port
photocellVal = analogRead (photocellPin) ;
Serial.println(photocellVal) ;

I/ 3 RLFH LED

if (photocellVal < minLight && ledState == 0) {
digitalWrite(ledPin, HIGH); // turn on LED
ledState = 1;




// %Eﬁﬁbﬁ-LLﬁﬁ%%TWALED
if (photocellVal > minLight && ledState == 1) {
digitalWrite (ledPin, LOW); // turn off LED

ledState = 0;
}
delay (100) ;
}
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<head>
<meta http-equiv="content-type" content="text/html; charset=UTF-8"/>
</head>
<body onload="onRuleLoaded()">
<div>
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</div>
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function random(n) { // 70 2] n-1 ([ [0
return Math.floor(Math.random()*n);
}

function say() { // HiZe g4 + (0= I Wi = [ A

_Ell

append (document. getEIementById( say").value) ; // IH'FUH Wrm S % AR ﬁﬁﬁ@a L EEA

answer(); // ff i pt IR E O RIRE -
)

function keyin(event) {// i enter & JT FrhErE ”[FIFAT
var keyCode = event. WhICh /] FVENEE N B J”rr‘*

if (keyCode == 13) say(); // I[N kLB =T 7 \n o & = [l 'FATEI}J [ o

}

function append(line) { //Jf lne i= F“%\J‘ﬁ;’r,lﬁaj B o
var dialogBox = document. getElementById ("dialogBox") ; // WLI””Jmﬁf
dialogBox. innerHTML += line+"<BR/>\n"; // “[I* line ngwdu U 1 <BR/>\n
dialogBox. scrollTop = dialogBox. scrolHeight; // {570 /# » ) -

}

function answer() { // [F“ = |L K
setTimeout(function () { // MO L ] 3FPE] [T (853 [ MR i S T
append(">> "+getAnswer());
}, 1000+random (2000)) ;

function getAnswer() {
var say = document. getElementById("say"). value; // “Vi{ fg&“ﬁ%ﬁ"ﬂ?‘ E"JFﬁJ il o
for (var i in qalist) { // 75— [ QA
try |
var ga = qalist[i];
var qlist = qa.Q.spit("|"); // Vi Q EI'ZJU'} ' 73 [U,iy o= fep~ ﬁ ﬁ'l q
var alist = qa.A. split("I") /] FVEif '[(A Aflm v 73 %Uﬁ/ (= [ fj'ﬂ'l q
for (var qi in qList) { // S F IR } b q
var q = qlist[qi]l;
i (a=="") [/ YPBRLIE e i TRl PO HPER IR A 5 B
return alist[random(aList. length)]; // “[iprs *‘ﬁt( I WPty
var r = new RegExp ("(.*)"+q+"([~?.;1%)", "gi"); // &b r%—?‘@i?“ (.*) g ([*?.;1%)
if (say. match(r)) { // F=5pbpogs

l\ijfl




tail = RegExp. $2; // fi7vily

[T sy T35 oy Tise o sy almy 025 o

tail = tail. replace ("Z5", "#").replace ("™", "Z$").replace("#", "=");
return alist[random(aList. length) ]. replace (/\*/, tail); // JEf] * o5 'pilfé(’?qﬂﬁ‘

}
}
} catch (err) {}
}
return "JRixpd 2" /) GpHN SR [’Fﬁﬁ?ﬂ ’ 'é@‘ﬁ[ﬂ'ﬁ DR ? ) IR
}
</script>
</body>
</html>

i
BEGR Blza (032 (SRCEIZRHAHT - (ERLADS Do 1 b o G PRSP R  Sghl RRl
FIRIOREE > BRI  PRLE: O i F?F‘f““ P P HBUAIERLS: THER © o (RS S TG
(L e A S e S LRI T =

LA E%f%‘ﬁﬁ%:“ i Apple iPhone % Siri - ﬂﬂﬁ" BT %‘E‘Q IFP EFHFUAUE 34 . lg R~ Siri F= Eliza BT
g lgqr«sf« RGP 2 FURIES P - ﬂ*‘-lfﬁyﬂll%‘?ﬂ Eliza 7 'Jf% WP A YRR Sird puzigs > ]
A T S e e TR, o 5 I'F'EJHT#’FTJEUI'EIE'J?;%ZEE@ ﬁliﬁ&%lﬁ‘ﬁ R LR VF:% fil
PV -

}%?E_ SRR SRR, EPTE R '531’1&3\! » PR E’l?ﬁ?ﬁfél &,*?,%I’Jﬁiﬂ‘a i it | e o Eff.ﬂﬁﬁfﬁ PLE R
fflo [~ FE 3k &‘”F’?%guﬁl’*ﬂ*ﬁi‘k Ak H A HRLE AR g |
=4

e Wikipedia:Turing Test -- http://en.wikipedia.org/wiki/ T uring_test

o FERTIE]  ERE -
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http://en.wikipedia.org/wiki/Turing_test
http://en.wikipedia.org/wiki/Turing_test
http://zh.wikipedia.org/wiki/%E5%9B%BE%E7%81%B5%E6%B5%8B%E8%AF%95
http://zh.wikipedia.org/wiki/%E5%9B%BE%E7%81%B5%E6%B5%8B%E8%AF%95
http://en.wikipedia.org/wiki/ELIZA
http://en.wikipedia.org/wiki/ELIZA
http://ccckmit.wikidot.com/nlp%3Aeliza
http://ccckmit.wikidot.com/code%3Aeliza




Prolog ' /| (=¥ : KuoEQ)

lﬁ; WP RSPV FORL Prolog » SEiE 7RI ¥+ | /AT 7 = Prolog PUZEIFEL » FafL T Programming in
IO J IJV{'{AFH' F&?MV[EIH jj/\ ko Fﬁlﬁfﬂjﬁjﬁjﬂ Elﬁ J@I‘rt %ﬁ;ji < ﬁ IJ?FI_F[ .

HHrFE > Prolog {fi M B H AU S FM ) +ﬁ”’g’[ €1 imperative programming U3t - RIGERL - functional
programming E'i’é& ~§ -7 | Prolog RLENZY E'itl%?fﬂ** e 1= XA I AR 5‘3‘51 REbd ki “l"‘F FEJ
F’LFJ Prolog + Prolog iﬁ:ﬁ“%mﬂ ;ﬁ&?f[ [pl 18 '.ﬁ‘“ﬁiﬂ fﬂ[l%&?a‘lﬂlﬁurpeﬁ;ja Prolog “1L% |7 %7 ] filf IFEE > 5
Tl SWI Prolog

n?d
SE)

T ﬁ%frﬁ Syntax

“%%; Prolog fivEL % %ﬁ » 7t Prolog flIE) = #E 2 RIFS ﬁqﬁg » ST BjllRL ¢ fact ~ clause '] & query - |f iﬁ} g
i kL1 predicate FIELEE - H'—\Wﬁ;‘/t" " - predicate F RfiRRLEl P S FOFRF - AR flie PR
SRy > S [ 57 boolean fifi o fLT A UG A -

g

TYPE BNF

predicate | <predicate > ::= <P>(<ARGS>)

fact <fact> 1= <predicate >.
Clause <clause> ::= <predicate> :- <predicate> {(,|;) <predicate>}.
query <query> = ?- <predicate> {(,|;) <predicate>}.

A% fact iﬂaﬂii predicate =& > i (i ﬁ@f( ) ?‘&ﬁr?} predicate £1¥ | [} clause H?ﬁﬁﬁﬂ‘]ﬁ%]ﬁ

predicate » .7 ’g (FrE| clause T fﬁu predicate fi# 1 - ﬁ} clause £ | D19 > 7 clause fl1 > 55 () &

"X (and), o SiHE(G) #7 TEY (or), o Al > clause iﬁ[%\i* R F=C e H555 5I[FFY clause {53 Y
(% clause ¥ - fFIY

clause :-—
goall
goal?2.

UNEE R

clause :— goall.

clause :— goal?2.

iy et I 52 - Prolog f FURRIRFBR 55 2 = eI fit- = L clause I BER TR B
P o PIgE 0 R l[ﬁ'ﬁ?’f -> H e (R 2 ,ﬁ T > VRS Y true B P EGE > Dy
G eIk Nl

clause :—



( condl —>
goall
cond2 —>
goal?2
goald

P B -> » i) B BIOHCH Felse oAt -

B FLquery » £ If‘LI,%é fact » e F[%j;;i Hﬂﬂﬁfjfyr’{u—'f ?- E[fj ﬁﬂgﬁ{ » FeA— I[E{g\[u:jﬂ’ » Prolog Tﬁfﬁf‘y [’Fﬁﬁf”*ﬁlﬁf
predicate £%d [iUAHN o

Py9t > A fact *up ') Bk {5 clause > I') ™ RLE BNF ?ﬁiﬂk :

<fact> ::= <predicate> :— true.

i 5|

= I'F"ii@?%}* i predicate :

isMom (A, B) % A L B pHIEHS
isDad (A, B) % A fL B [0 & &
isParent (A, B) % A RL B pu< s
isGrandParent (A, B) % A jL B i’ ¥ g“}?hr_":ij

t J‘J'iﬁi&} i predicate & » 25 {7 I ] iﬁﬁf predicate EIU%EJ&E » HyiERL clause :

isParent (A, B) :- isMom(A, B). % A LB [UlBIEYSS » &7 A RLB U<

it
isParent (A, B) :- isDad(A, B). %A LLBpu& & H'\J[:TF‘, v F A ARL B Y SS
isGrandParent (A, C) :- isParent(A, B), isParent(B, C). % A RLBpu< =/ = B fL Cpu¥ 2avss|

i

Frdsy [’Fﬂﬁg[ﬁ%ﬁﬁ predicate 1~ £ fact :

isMom (EAEME, H&ASH) .
isMom (75 R, #%£30).
isMom G R, #§Z#10).
isDad Gi§ /A, SERERD) .
isDad G &L, 5%2230).
isDad GI§ &8, #5Z£u0).

) i 5 SWI Prolog fl 1 i I 2 1 Iy SWI Prolog 9 interactive shell» 74l ] * swip
T = i i gt o AL
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Welcome to SWI-Prolog (Multi-threaded, 64 bits, Version 6. 2.6)
Copyright (c) 1990-2012 University of Amsterdam, VU Amsterdam



SWI-Prolog comes with ABSOLUTELY NO WARRANTY. This is free software,
and you are welcome to redistribute it under certain conditions.
Please visit http://www. swi-prolog. org for details.

For help, use ?- help(Topic). or ?- apropos (Word).

o_

ﬁéﬁ Z SWI Prolog fiv prompt fL ?- > %%i?c' T PRy Prolog (YRRIZEATAEHE 2 ' I SRS HERL query FREH -
Firl'J 7+ SWI Prolog [ interactive shell {1 75 FMp= M pulERLE S query |

P i= query fUR o 7 Sl PR 2 25 R - AR €5 chiangfamily.pl (3 Ui £ T T
NN F”/[“ ‘

isParent (A, B) :- isMom(A, B). % A |l B pulfsgspe JH‘ » Fa. A RL By 3/
isParent (A, B) :- isDad(A, B). % A LB ﬁic,c,pJﬁFa #F ARLB s
isGrandParent (A, C) :- isParent(A, B), isParent(B, C). % A RLB[Y¢ %" B LLC Ayl &/ %"f
isMom (EARME, HASE) .
isMom (G477 K, ﬂiI) :
isMom G 7 K, #%=#10).
isDad G A, #4&8H) .
isDad &L, #4230 .
isDad GI¢&EIH, #§Fu0).

T S (R T AOROR] A LR JFﬂf SWI Prolog - # ¥ * consult(chiangfamily). [~/ query - EEﬁ]{?dap I }{;’Jlﬁ
i ISR U?ﬂagffvw%jé Z[ Prolog fi J;p%&qa‘[ Flie

—ﬁ[f

A1V S P T4 lai*d}‘?ﬁf%ﬁ@%]@ﬂféﬁ e 1 TUPES PPRECTRES /7 Tkl T i_}“?j"'—[ﬁﬁ[ﬁuéﬁ 5 7 it sDad(y
e, ). lﬂﬁl% Prolog [l i true [ > 7 enter #3fiede « Py | UL gy 875 PHFI
EEPUFVERE T i e | ﬂf“&lf’ﬁfﬂu e TR AL VR 2 gt sGrandParent (7 /1 T
Py ). o agH (2 Prolog — BRI true - ‘“*3‘, R RS 5 PEfvEVE T s kL Prolog E“'Tf@%tfac’t&?
clause FrfEgic e | AELES I isDad (P /1, PyR). isDadGE]r iﬁ(? V) ER A FIEEEE
F]m“ﬂi lsParent(A B) :- isDad(A, B). == isGrandParent(A, C) :- isParent(A, B), isParent(B, C). [ 1 > lﬁiﬂj
"] Prolog fluXE=c s |

FI% 257 71 Prolog RUByH okt — IS « UIBL  H{PHELAIEY A1 T 05 € L 2 S PR
sGrandParent(,fu T, X). o Prolog rf“f[pllﬁh X = ?ij‘/df lﬁﬁﬂj[g{ﬁ_j fliF ™ enter ’Fi“g{u_ | space TV

7—‘*151 ’ ‘B”ﬁ%’* FIIpTE— i X =}’"¢ff§fﬁ‘- Al o fEipy X = jfiV?P féZE—'l“JﬁHIFN?”E@F%?%’ iﬁ%?}%‘iﬁ’ﬁ%
ﬁ%fyﬁ?ﬂ ‘I" TS | - RS M J‘@\, ﬁfﬂﬁ(iﬁ/ﬂ/ fus & ) ?grﬁj“ isGrandParent(X, }Q%??P). ) lﬁﬁﬂjli
Prolog — FA[pl " X = == fg@#4. » Y[ space (' I'] FHE]R] %F'ﬁi’ »URERL X = ?ff T e YN S F -
g™ space JHBEE %p; ;“”ﬁfl ﬁfﬁ;iu— it false > lﬁ?ﬁ 4T iﬁ[pn;@ i

{EEH] SWI Prolog T » LRI * halt. S = ') ALH R TR

$ swipl

Welcome to SWI-Prolog (Multi-threaded, 64 bits, Version 6. 2. 6)

Copyright (c) 1990-2012 University of Amsterdam, VU Amsterdam

SWI-Prolog comes with ABSOLUTELY NO WARRANTY. This is free software,




and you are welcome to redistribute it under certain conditions.
Please visit http://www. swi-prolog. org for details.
For help, use ?- help(Topic). or ?- apropos(Word).
?— consult(chiangfamily).

% chiangfamily compied 0.00 sec, 10 clauses

true.

?— isDad G§s A, HEAEED.

true.

?- isGrandParent G/ A, #53F0).

true .

?— isGrandParent (3% /41, X).

X = 3

X = jEFR.

?- isGrandParent (X, #4Z30).

X = Bt ;

X = #¥nf

false.

?— halt

$

©rF 5 f Data Type

F}i » 2 PP Rl H fl"ﬁBPL]]’éﬁE (term) - term fi'I'JRLEL=" (atom) ~ B (number) ~ 7@y (variable) fvkLFd
f,fl (compound term) > £l {[1 atom E?E%ﬁ"%‘ﬂ#ﬁf‘g\(f (constant) - Zy i * ﬁjw&@u] fi5e1 term FiL atom 3Bt I
compound term ;F,z@amw C EERH TR > B T :;&;[ﬁﬂ e AANE RN

B+~ atom

S A T SRR R £ TR T 919 () - H R
(| FEBHPEY atom > = SR RITEET 5 C) wimt - T E%HH RELP T ] o bIgE > &I [ R

atom -

B number

(= PSP B 7 Prolog (132 [IEUHIREEF | o =aHRL S SRR gE T -
7& - variable

[0 2 O RLG e = oA g AL TSSO L I - ARG R unification ORI U = - e ]
=B ;H]ﬁ@@ﬁ JE 9 term Fﬂ* TPy term 'l kL atom ~ Be ~ AR EYRL compound term - {19 - % Prolog I
TR UFORBRERS _ o SO — (s FUARE EABY e T S PR PIEOT A T R TR I
B B

L ,’ﬁ fact % isMom(_ ,}fﬁq:[ﬁ«l) s~ I HrE chiangfamily. pl ol > H EJ?? SWI Prolog &l * o ™Y
[FEH\E[ RSBV 2 i * sMom(X, éﬁ:&l) @I Py A



true ;

X = EHaf.

91— [l true #=- > FHFHNA T\F%fd@\ X ZHpL 2D > ZDEYT (W2 kLA - SR [ true T o (EIES Y E
EFpI- {f fact kL sMom(= fath, fﬁi[ﬁ&‘) » Bl ““F'T 153 [**%k X = =5 1@, » =R fFﬂT\E%J‘°\ X prfif
kL2 p o HUfRLT i@%@?ﬂfgg}&l'ﬁ true [ 9 HIZG [ EREE IS|V|0m(7L =S ip ;ﬁ‘?: ). - HE HELJ'“?F%J“JJL

true - {125 7732 F 1 sMom(“A S i, }’?ﬁf[ﬁ&‘) B fact e 55 G aﬁ RN ENS N Ea R N i
i !

PISH > RBECRLEE IR RS A unification [IORS  ABGET IIREEr 11 o LA ] poRmg e
RPCER i | e M

F' “fI compound term

[[—{E[I funCtorﬁj&gﬁF"’r—TrrE‘yﬂh?F l I FILLEI[%;’?‘/}L C/C++ [II{[] structure > F‘Eﬁ g’!—ADT ]fl J)I%V .
functor ikl [T F= Y EPEPVEN T B R R A B AR TSR m[Jrif‘Dfﬁ‘e e A
f]%" : car('Ferrarf, red, 'XY-1234") + 'PersonInfo'('KuoEQ', '1990-05-06', 'National Cheng Kung University') - &I
‘E” » atom |:[ [ ;_F’gdfﬂf’r4 [_{:z ‘Je‘g‘(f“% 1% Compound term o lﬁlﬁ :.\:&Irnﬂ%&;, f/n 1\%‘_] B I[:_| compound term » t[
[l f 1% functor » n £5E1 arity (arity EL32E5rEl ) -

Fifj -1t > Prolog pJuﬂ?iﬁl #&hL predicate > F| s~ -~ predicate [’ BNF uﬂii

<predicate> ::= <P> (<<ARGS>)

f#1 <P Jii® functor » fi'l'| R predicate 4 =}kl fif compound term +* > I [ 4 Prolog (iU FLit
HiEt 7 compound term & el |

PP RLES R (5T compound term profs (=

arg(N, Term, Arg) : %} compound term [u57 N {2 S =

?- arg(1, car('Ferrari, red, 'XY-1234"), X).
X = 'Ferrari.
?- arg(2, car('Ferrari, X, 'XY-1234'), blue).
X = blue.
functor(Term, Functor, NumberOfArgs) : &2V compound term [iv £#= s gl el > f[&iﬁﬁ@ HEE #ﬁ S1.d

SR R T T TR compound term

?— functor (car ('Ferrari, X, 'XY-1234"), F, A).
= car,

A= 3.

?— functor (C, car, 3).

C = car(_G891, _G892, _GB893).

=..: ﬁi#ﬁp‘}ﬁﬂ?}%— flit compound term -



?- car ('Ferrari, X, 'XY-1234") =

X = [car, 'Ferrari, X, 'XY-1234'].
?— X = [car, 'Ferrari, X, 'XY-1234'].
X = car ('Ferrari, X, 'XY-1234").

list 5 %

E 1 list 7+ Prolog + fl— {5 compound term - [ILL Prolog f=t—> " [[n;fﬁ o —F Hl?{%ﬂr‘? U™ Fip
il o — 2PV st kL W atom - B[] - [ﬁsuﬁ a-~b-c-dpHfEfrfrpy st ' (= [a, b, ¢, d] < EELfT
et st k. compound /4 ? £ ‘E'!I’Hl?ﬁ%?? L~ {f# functor £ . = 2% i arty fiv compound term - *'| compound
term B9k UG /20 L [EE R T WL IRLE (PR (ALY (R st - [

= PaE Ao st - SR (o, 1)« P avd pOR 0L pOEEER R (3, (b, (e, -(d, D)) < ERPE R
iifﬂii IR s Al c[JFA a~d fiv list 7' (%= (3, [b, ¢, d]) ik lﬁw functor > =%/, ifk PO HE]-
ffe list fity gj,rﬁw FERERT 0 Jikf Lisp flipY car == cdr > I'J ™ RLED clause :

car(X, L) :-L=.X ).
cdr(X, L) :-=L=.(, X.

T car E[Ijj/\ X 4 E'%[i L F[j F[ s Bl ][}'jr‘%‘}‘}'ﬂ%[i j‘F{' i compound term EJF)J—‘ =8 P19t > 25
AT ot (ORI AL e o T ﬂJF' W £ _ oA JIRY e cdr PYRCEMRL - B -

MBOPL - S il Mg - (=R st (sl (i o - E0Eir 71" . 55 compound term
[z ATl A= A N [ﬁﬁi; s 1

addOneToHead (. (H, T), X) (=Y is H+ 1, X=_.(, T).

/< addOneToHead([1, 2, 3], X). & > grﬁ Z] X =[2, 2, 3]. fusHi -

(AL > . 55 i compound term 4GRS T pAFHZ55EMH > 71 Prolog fl il AN B [1 22 [ERL | f 220 fe . o
TS PRERRAL L o @ Ry BT (RRLRIAVREI T Bt fIAYT S o BT (RRL [ st - SRE IR
T i Free 7 anvd BOFigp gty [al [bI[cl[dITTI] - gkt [allb, ¢, d]] = Al g =t o car ==
cdr g

car(X, L :- L= [X]_].
cdr(X, L :- L= [_|X].

FifE 1R~ addOneToHead fivfy]="* i I'JdsH £

addOneToHead ([H|T], X) :- Y is H+ 1, X = [Y|T].

i/[lLPﬂ— R %?\:ﬁ%ﬁgﬁ’ﬂﬁjlﬂ’%ﬁ?@/?}’ i1

string - FH

L

Sl Prolog fl1 > fILp 14658 (B (") e o< I B101 © "KUoEQ" « 1 9{l{7t Prolog A AATIH:



(PR list > lﬂﬂ*@ﬁﬁilﬂﬂ*ﬂ 7 FrEsfEps ASCIT/UTF-8 code - '] "KuoEQ" IF‘] fl P iﬁ:?FE[F i [75,
117, 111, 69, 48] 1H|ﬁ list -

PIHE| A st == PE[I, pufE(E—name/2 - £ &1 name(Text, List) » FI’J‘J}{ﬁ’ Text fEips 7, ASCII/UTF-8 code
5

fY list i A List » &~ 77k ik o

- == Unification
Prolog t[lLF“ﬁF}*EIfJﬁ:*J TRLELFEED unification F'@’E"S“ﬁjﬂ » IV TS Tl W}_}tﬂ_ unification -

i it predicate (10 782 SHATIGII - )| o5 unification (OB - [y unification i I, » i
predicate ﬁﬁf;l 1SS [ i B ARV o A

Hi term1 == term2 47 4% ﬁ%\fﬁﬂﬁ | unify fufE FFP',E [y H LA atom S RLEP - i term1 RLige)
term2 £5 = AEH] - Pl term1 B IH@ term2 VRS unify o B R o ’g nﬂﬁ%@@eﬂij [n?ﬁ?ﬂp MR el
FAE unify - 0 REE R TR - term (XL term2 HtkL compound term [+ SRR E I T
A0 unify (S AP functor = arity T é‘wgl\f?ﬂ ' 1) unify AR S unify ZIAHEIO 6 T LA
Prolog #f = unify puRE=AE > IR0 rg[]apj ) I S}’}EI Eﬂr 1 unify ggtil:pj] lthf‘F?zH?E

unify (A, B) :—
atomic (A), atomic(B), A = B.
unify (A, B) :-
var (A), A = B.
unify (A, B) :-
nonvar (A), var(B), A = B.
unify (A, B) :-
compound (A), compound(B),
A =.. [F|ArgsA], B =.. [F|ArgsB],
unify_args (ArgsA, ArgsB).
unify args ([A|TA], [B|TB]) :-
unify (A, B),
unify args(TA, TB).
unify args([], [1).

~ BB f@?fﬁf'ﬁlfﬁﬁﬁfﬁ@“ﬁgﬁ riﬁzo“'“&llﬂﬁﬁ’ﬁ'??“ isDad(X, &), - {1 El@ A
7 Prolog fl1 > ““HIRHPEIY token RLABEFRHELfL ! ZETE'I‘“MFEJ{H Lgu fact (1> ' IS = lsDad fiY predlcate

isDad G A, H4&8E) .
isDad (4 &K, #52F30).
isDad (&8, #4ZFk).

BT TRV ) query [l r}%{g@[ T 2SS W sDad 1 fact i ke
U R BDad( T, YR, - UL l P FRR - RIS PR X Er

F}fij; | u— ,ﬂ“j:p M ﬁ‘ﬂf‘ﬁw’ﬁtﬁu fact +" > [H[F‘f‘p true Fu[?w];dg’g&t » Prolog E“j:%'A IRl i X = E?T;’??I.
FJ N 5 ?F&I&IFEJ '



FIeabs- g S5 PEh foare o+ %gl,pﬂ‘?ﬁ?“ sDad(X, Y). :& 5 A >~ B3 E = W sDad iy
fac;jti’ E'W??V['F‘EJ@??BJHP" ARE rigl( Bl IF“ flit fact?ﬂp I f”“ A true USHR WIL“Z ﬁ[asup MHEZ A
|

prs

B[RS AT WF'E Jqﬁgpﬁﬁ* , a“jcrf‘j[pwﬁ“l false | [[U[=8 [FAEED /1719 & éﬁi_ﬁz‘?ﬁ?‘ isDad(X, }&ﬁfﬁ
7. ﬂij‘:rlgﬁ HZ] flase Uz -

173 clause T&F A > p - unification fﬁ-{&ffu Prolog i1 J#TU AR 2 o o WRTHIpY =" - sParent(A, B)
:- sMom(A, B). == isParent(A, B) :- isDad(A, B). iﬂr‘“ clause fﬂi isParent | u#ﬁﬁ%l FIJ o BT !FH[’?? I'F'EJ?EE!?[&E}%
ﬁ[ﬁﬁ'ﬁfwgﬁjﬁ% P A sParent(X, SRR, fh R R A X = :“'?E’fg =X =0T iﬁﬁ‘wjflﬁﬁ
oo H %ﬁﬁg%iﬁ@ﬂiﬂﬁ clause #‘”Tii’?‘}ﬂ ['F'EJ"/JL’%EU#TU%J 1] > .ilﬁ[ﬁma f1 > isParent(X, iﬁ«q’;[@‘«') rﬁﬁﬁ&
isMom(X, ?%.ﬁ?[&l) L isDad(X, ¥ ﬂ” =) IR B |sMom(X S, 52 unification i J?ﬁ«&;ﬁﬂ;{ﬁ’ X fﬁj bR
1 AP fact > SiRRLE ] true pUREN > T [fﬂﬁl X = = @, puadifl o Ryh - isParent(X, Y
). T }%F it sDad(X, 4. o K X f” ”’%W?,[&“J [ S EISEpEEY fact > BT *“Jf[p'ﬁl = YA
Bl o

FIEi— (e Pk b e %ﬁ%ﬂﬁ'mﬁafﬂ ’ EI%JF"TE ?*ffjdll fel A FUHTE | ?”’ffjrdl it F”}[ ’ UJ’ "ﬁ“ isGrandParent(X,
Y). - isGrandParent(X, Y). '/ Hfféﬂm,ng isParent(X, Z), isParent(Z, Y). “iiiEkLEi#5 2] isParent(X, Z). pusdfd kL
true ' isParent(Z, Y). pusfifl L true ElfJ'[‘?jif}J? ﬁ[ﬂl]ﬁiﬂ true o [plfEH DI

= BAEi,
= J§ZFC
= EAEi,
=
= A,
= §FEIC
= N A,
=

false

< X <X X < X < X
|

i i false %{Ll?«jﬁ“ﬁi”ﬁﬁiﬁ'{fjéjﬁ[’ﬁ? o BT SR ;uﬁz'ﬁ'rg%glef > I+ Prolog E[fjﬁz*f;ggl;gﬁ%m%gggﬁzﬂ ,
p "} SWI Prolog fifiij * trace. {7f#] trace mode - lﬂfﬁ-}z <+ » Prolog }Iﬁj’ LY SEDN! %ﬁ%:{,’r%@ﬂ%% fiﬁ»ﬁ'f !
)™ kL lsParent(,qufa&[ X). J#Tuﬁ%

?— trace.

true.

[trace] ?- isParent (&, X).
Cal: (6) isParent (&%, _G1558) ? creep
Cal: (7) isMom (#4584, _G1558) ? creep
Faill: (7) isMom(Gi%#%[, _G1558) ? creep
Redo: (6) isParent (j§#%[®, _G1558) ? creep
Call: (7) isDad (3§48, _G1558) ? creep
Exit: (7) isDad G, 5i%2£L) 2 creep
Exit: (6) isParent (&L, 1§22 ) ? creep

X = J&FC ;




Redo: (7) isDad (Gi§#%, G1558) ? creep
Exit: (7) isDad (B§&&H, #2%1L) ? creep
Exit: (6) isParent (3§&&H, #Z1L) ? creep
X = K.
[trace] ?-

occurs check

7 unification f[ 1%l issue £ occur check @[}%{Ifﬁﬁjé' :

- X = £(X)
X = £(X).
I EA@ e X ¥ unify 55— fl# compound term - i) lﬁ[ﬁ compound term &l ¢ cuf fOFTel o RF=fRy s~ (E

,TT\HEEH'E AR 5 Tf;? eIy RS R X umfy £ FOX) 9t - B ) unify £ f(F(X)) ~ F(FCFCX) ~ F(R(F(FCX))) =7
SERIERN S -

(El7+ Prolog §:E%}‘E[fj unify ;= L;{j&:g; I%\f\_ FP[]EIJ|7J4 ) ijD%\'T )l/ J}Eﬁqﬂi unify [?bjﬁdgﬁi ) III I IEIH
unify_with_occurs_check ¥::% = unffication - #,I'] ™ {j]=" :

?— unify with occurs check(X, f£(X)).

false.

[NELE] occurs check » it I'ARHIZ] X m@ unify - [*c[JHEIE Iy compound term > ﬁfr,l‘}j\ﬁéﬁii unify ©
@H‘L’E&j FY Prolog A=t

WS ST T S S EAL T O SR Prokog AUt EHRLIL ) B T AL
* interactive environment % [ﬁ e 1= o F707 W|k|ped|a % > LR quick sort @& (1) ff - intialization(q). [
clause - 5@1;!5,'[4&%3}“{]3-[3’@%33? NP IR - pURTRR S TS {E“Jiégﬂ*ﬁﬂ interactive environment i F'EJ;‘{F",
F”#FF i q FERLF 1 155 F"LF” predicate » ™ ﬂjr 1| F‘ o Kt gﬁl%g C/C++ ¥Ipy main — £ > 7 Prolog proAE="

&ﬁﬁi initialization - 7 i > EL 9L initiaization £L Prolog » I IRIFIAL - SEAIYFBE > Prolog il AT
ﬁmf‘/ - (EED ) R F g T B e intialization A’glf['["eé R

PP [T Wikipedia > BI9FZ5 90 =" halt < BERIREY > 2 FFS 1S quicksort.pl |

q:- L= 1033, 18, 2, 77, 66, 18, 9, 25], last(P,_), (quicksort(L,P, ), write(P), nl), halt.
partition([], _, [J, [D).
partition([X|Xs], Piot, Smals, Bigs) :-
(X @< Pvot —>
Smalls = [X|Rest],
partition(Xs, Pivot, Rest, Bigs)
Bigs = [X|Rest],
partition(Xs, Pivot, Smalls, Rest)
).
quicksort ([]) —> [1].
quicksort ([X|Xs]) ——>




{ partition(Xs, X, Smaler, Bigger) 1,
quicksort (Smaler), [X], quicksort (Bigger).

:— initialization(q).

SRR TS R R

$ swipl —q —-s quicksort. pl
(2,9, 18, 18, 25, 33, 66, 77]

HI -5 RLEFRTEE ™ oMl ] script ju =S - [y -q HILRLIL SWI Prolog i~ B TR - ol
?J °
[# 2 RLAfEHL ¢ http://kuoe0.ch/2288/prolog-tutorial/ - Hlf@%ﬁj& r}éf%{ BRI === |

x86 machine code ¥/ (0) - base register address mode (|*=
* : Descent Sung)

ESR e b “f&ﬁF 1 machine code, ]~ x86 machine code {7 HZHE, Th" T %oy RIEE o A g

&8 intel Hi ARV R, RART 5, Ea i, £ ref 3, RLE TG - [y B e ref 1, 2 5, S
CE ) N mﬂﬁ“ﬁd ref 3, ASHEE) RS - HigeTIERy, o I A, A UE S - it machine
code RIPHFFPUIRIT T f=2E e -

T3y x86 machine code (7 NI, 25 R RIETE £ -

B ﬁfﬁ%lm” machine code ['d ? NELR IS RS AR O 4 [i§%E T dynamic loader/linker firigs lﬁﬁ ff“f mﬁ i Y %f l
prHH A E"iﬁ” ST dynamic loader/linker FYRCERSE (SIS 2 7 g ARk ey ﬁiﬂ[iﬂi [?P? ? Blnary Hacks--
B H AL P #7208 ‘B“Fr}r, el

2V ML intel memory address [l F‘ - intel 3 £,V segmentation memory address, }H zcll“ej?“r* 55 B segment
part, offset part, ¥ i £ifgie s offset part o [y B RVELIR/ A [Ehk (F['[E&'F”F"‘?E'[Ji ) IS
base/index -

offset part | = f/fi# s :

1. base register
2. index register multiplied 1, 2, 4, 8 (1, 2, 4, 8 ¥7#i7 scale factor)
3. displacement

base + index * scale + displacement = offset part
ex:
at&t syntax add 0x12345678(%eax, %esi, 4), %esi intel syntax add esi, [eax+esi*4+0x12345678]

EN TR F"J\ i =% Programming THE 80386 (instruction encoding - p59):


http://kuoe0.ch/2288/prolog-tutorial/

Akl 1987 & F‘@?i (55 Foagthd ¢ Fpvm Rkl 20130612), v FR P g JReb ol R PTIvEy Eﬁi’%ﬁﬁ%ﬁiiﬂiﬁﬁ%@%}%
T3 WAL PR, FEIBFHEE OB T2 FIRLRLE TP IpY, 0] 5T ] b (9127F] 64 bit mode), intel = ]
SRR < R | B, Ty %{ B R o €| LB intel < ] TR T T YA

B o

DT IR TBM BOX86 A ({71, #4757 Wt HIFio LA R TS 1y, ST~ BT i < g HIp address
mode 151} offset part iy, ““ififi:kL base register ! index register mode ;[ HIFE - [ 16 bit A1 32
bit i il 64 bit 4, R -

16 tzit #1132 bit " "] i base/index register fURTE B E 7T [l + FL T ? i machine code (I [ G
[HlRE =

x86 machine code "I, E [ IfvErd kL byte Bt !

prefix 0-4

opcode 1-2

modrm 0-2
displacement 0-4

vi N

immediate 0-4

Il

SERLEE :Fr,msjﬁ e, AIETRRY intel = {1 E 1 [, IRV intel = f4#1 modrm 53 8% modrm + sib, T i@iéﬂﬁ*fﬁ%ﬁ, A
HITHRL By o 25 Efy ref 1, ref 2 fFigin, S S Pl = Do € g ref 2, PNEL 9 PRIV,
=T f{ﬁ WIRER, G (=R R, 8 o R g 5oy, e e RER fet 2 ] D IR DI -

#% : address_mode.S

1 # practice x86 machine code

2 .codelb
3 #.code32
4 . text

5 .global begin


http://descent-incoming.blogspot.tw/2010/11/dropbox-for-linux.html

6 begin:
7 add (%bx), %ax

1% L7 puit '.?H, g™+ base register address mode -

objdump —d —m i8086 address mode. elf

descent@w—1inux:x86 machine code$ objdump —d -m 18086 address mode.elf

address mode. elf: file format elf32-1386

Disassembly of section . text:

00000100 <_text>:
100: 03 07 add (%bx) , %ax

{11l intel cpu 7| 16/32/64 bit mode, 1|4 111 4 o1 AT Y M [HIE bit mode  #7§1: machine code, i
f7]=" L 16 bit (ref address_mode.S L2, L3) -

03 07 L machine code, £fjE%]] opcode modrm lﬂﬁxﬁ'ﬁ, 12| prefix, displacement, immediate lﬁﬂfﬁw}j °
%% add pv opcode:
http://css.csail. mit.edu/6.858/2011/readings/i386/ADD.htm

FEEE, T

03 /r ADD rl16, r/ml6 2/6 Add r/m word to word register
clock JFMHIRE A, A KMRK.
FFEL 03 2 opcode, 03 #asE, M 07 ftEe?

07 s& modrm iEMH, AN EA 2:3:3 WAL,
0000 0111 —=> 00 000 111

mod: 00

reg: 000

r/m: 111

21 mod, r/m £ f £ -

mod = 00 % (16 bit)

Effective Address r/m

[BX+SI] 000

[BX+DI] ‘ 001 ‘


http://css.csail.mit.edu/6.858/2011/readings/i386/ADD.htm

[BP+SI] 010
[BP+DI] 011
[SI] 100
[DI] 101
disp16 110
[BX] 111

HE] [BX], lﬁﬂ base register address mode
reg: 000 [“#. ax register

register table

REG Register

000 | EAX/AX
001 | ECX/CX
010 | EDX/DX
011 | EBX/BX
100 | ESP/SP
101 | EBP/BP
110 | ESI/SI
111 | EDI/DI

/% add ax, [bx] (intel syntax), Ft, 324 ffi machine code " - {ELRLf! f-add ax, [bx] fIZ] 03 07 HiFl =it

o

i?ﬁi intel rjﬁ?ﬁ% £%: one-byte address mode encoding -
SERTE R, TATSEE, ST prefi jul .

#% : address_model.S

1 # practice x86 machine code
2 .codelb



3 #.coded2

4 . text

5 .global begin

6 begin:

7 add (%bx), %eax

#I address_mode.S f= [[J{E 7 %eax, %ax 55y %eax o v ﬁl ¥ 16 bit %,E_J:“@?Fr M=) 32 bit register fri-

B, lﬂﬁiﬂ YR RIRL 16 bit SELEL 32 bit? HiSREL 16 bit, H AR SRR 1 ff0 7] 32 bit register 5 ? %

iy prefix Fﬁi[ﬁélﬂﬂ—f&

25 M

objdump —-d —m i8086 address mode. elf

1 descent@w—1inux:x86 machine code$ objdump —d —m 18086 address mode.elf
2

3 address mode. elf: file format elf32-1386

4

5

6 Disassembly of section .text:

7

8 00000100 < text>:

9 100: 66 03 07 add (%bx) , %eax

l

machine code [l %"~ {f# 66, lgﬂ“jci prefix, ™|~/ operand size, lﬁﬁﬂﬁuﬂ% FLIE- 16 bit “JirsY 32 bit, 47

T 16 bit ™, 1) %eax £l 32 bit operand, o1 F prefix 0x66, iﬁ%ﬂ AR -
TR

Ffief 32 bit 2B A ..

# 7 32 bit 7 RUfLER 5 machine code < fLITHERRL ?

A:

.code32
. text
.global begin
begin:
add (%edi), %ax

SRR, XB6 L e N -

Bl —a

[ HpRE R RN http://radare.org/y/?p=examples&f=rasm - 5= machine code [N ™ ~ I -

ANy

1. x86/x64§f“, ’[]TE':]' %T ( 717 AMD/Intel) : http://www.mouseos.com/x64/index.html
2. 53] OpCode http //www. Iuocong.com/ learningopcode.htm


http://radare.org/y/?p%3Dexamples%26f%3Drasm
http://www.mouseos.com/x64/index.html
http://www.luocong.com/learningopcode.htm

3. Programming THE 80386
4. http://ref.x86asm.net/coder32.html

[+ F’LTI/HF@HIHE : http://descent-incoming.blogspot.tw/2013/06/x86-machine-code-0-base-register.html > i
s A 4 ]

Jfp & R=" Java ?T:r il = rJava (=¥ : Taiwan R User Group)

R ELE i £l Open Source "ﬁ“hﬂﬂrl o [T EGRPUAREH A It ROE 2 [ #5272 Machine Learning 1
Data Mining [ 57 o PRI B [ 10 I sl [PIpose R -4 ["EF‘,*E‘m Pk e

rJava ¥ Top 100 R packages for 2013 & #If1£FEf5717 ¢ » kL7 R PPl Java £ Hv1(F(Class) ~ #17]
(Instance)#[1 %1% (Method)fvE {4 - iﬁf[ﬁ';i—? [ [ f:;ER?ﬁE'JJavaEJ&‘”E [PVERRIVESY, - [J]9Google APIs - Hadoop™

=,
=~

YHATR

ﬁia’?J“ install. packages ( rJava’) - ZFVCRAN ‘f T IRy

WE HE § Hi EnZs #HE @R

ELERCERE

HRCDI'M‘! CRAM mirror
Metharlands (Amsterdam) -
) Metherlands (Utracht)
R versiom 2.0.1 (2013-0%5-1€) -- "Good Sport" Mew Zealand
Copyright (C} 2012 The R Foundation for Statistical Mornwsy
Platform: i38€é-wed-mingw32/i38€ (32-bit) Philippines
Poland
R EREEE - TEEZERE - Portugal
ERSEFETESLSE S BET - Russia
A ‘license()® T 'licence()' FBMEBRITHEORFERM | gngapore
Slovakia
R EESfestHE - HFeFrF \ RZBUTER - South Africa (Cape Town)
A 'contributors()' HEIFHITERIEE South Africa [laohannesburg)
A ‘citation()' 4 ENEEHESDEREN & B Spain (Madrid)

B ‘demo() ' BOBE—ETEES A help() FoRRE | oo

A 'help.starz()' FEIiE HTML BIFESTIEEEEIEE - b i
A a0 BEEE R- e

Thailand
» install.packages('cJava') Turksy T

=== Please select a CRAN mirror for use in this sel| g (Bristel)

UK (Londan)
UK [5t Andrews)
USA [CAT)
USA(CA2) =
USA (14)
USA (M)
USA (KS)
UsA (MDY
USA (M)
LISA (MO) EF
USA (OH)
USA (OR)
USA(PAT)

install


http://ref.x86asm.net/coder32.html
http://descent-incoming.blogspot.tw/2013/06/x86-machine-code-0-base-register.html
http://www.rforge.net/rJava/
http://www.r-statistics.com/2013/06/top-100-r-packages-for-2013-jan-may/
https://developers.google.com/apis-explorer/
http://hadoop.apache.org/

T@i[ﬁ [*rJava

BT R rJava i ﬁf‘%}'i?{rﬁjJVM :

library (rJava)
Jinit ()

Hello World

=5 fFEJiL]’j&ﬁﬁrJavaEl,’,%ﬁ(ﬁ@ l'ﬂfglfmﬁ“ﬁ » Demo~ {l'Hello World! I 1 » ™). jnew & % ~ {lfjava.lang.Stringfv

instance "s" »

s <- .jnew("java/lang/String", "Hello World!")

S

## [1] “Java-Object{Hello World!}”

fefy * s iR €1l > sTgPitJava-Object - = PJ”’F&,’ET@HeMo World! e
# 5 JavaPsf yReference

;ﬁlﬁ} Jo R v Javay it puReference 1) F — [HRAVAEEY

pi <- J("java.lang.Math")
pi

##t [1] ”“Java—Class—Name: java. lang.Math”

g Javat 7]

S - dnew > [P IHT B S [avaba i)

s <- .jnew ("java/lang/String", "Helo World!")

S

## [1] “Java—-Object{Hello World!}”

3V Javats it g gflE i
Vi JavaP o Rk

o  jfield
e $+Field ¢,


http://www.rforge.net/rJava/
http://www.rforge.net/doc/packages/rJava/jnew.html
http://docs.oracle.com/javase/6/docs/api/java/lang/String.html
http://www.rforge.net/doc/packages/rJava/jfield.html

Jfield("java.lang.Math", , "PI")

## [1] 3.142

pi$PI

## [1] 3.142

(Rl = 42 (o o 3k
P pLJava ok el )

e _jcall . jcallpudl— (W=HrhljavaPsita@ge > 57 HhlReturn Type(%‘%ﬁ%ﬂ* q*éﬂ‘ » HUED) » 57> klJava
PrFpu R 4 o
e $+Method ¢,

Jeall (s, "I", "length")

#g [1] 12

s$length()

#g [1] 12

FRLRI i oMethod > BT FE

® _ jmethods

e names (obj)

* obj$+TABSE(F IEIERY)

.jmethods (pi)

## [1] “public static int java. lang.Math. abs(int)”

##t [2] “public static double java. lang.Math. abs(double)”

##t [3] “public static long java. lang.Math. abs(long)”

##t [4] “public static float java. lang.Math. abs(float)”

##t  [5] “public static double java. lang.Math. sin(double)”

##t [6] “public static double java. lang.Math. cos(double)”

##t [7] “public static double java. lang.Math. tan(double)”

##t [8] “public static double java. lang.Math. atan2(double, double)”
##t [9] “public static double java. lang.Math. sqrt(double)”

##t [10] “public static double java. lang.Math. log(double)”

##t [11] “public static double java. lang.Math. logl0(double)”

##t [12] “public static double java. lang.Math. pow(double, double)”
##t [13] “public static double java. lang.Math. exp(double)”



http://www.rforge.net/doc/packages/rJava/jcall.html
http://cran.r-project.org/web/packages/helloJavaWorld/vignettes/helloJavaWorld.pdf

e
e
e
e
e
e
s
s
##
##
##
##
##
s
e
s
e
e
e
e
e
t#
t#
t#
e
e
e
t#
g
t#
t#
e
e
e
e
e
e
s
s
##
##
##
##
##
s

[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]

“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public
“public

static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static
static

static

long java. lang.Math. min(long, long)”

double java. lang.Math. min(double, double)”
int java. lang.Math.min(int, int)”

float java. lang.Math.min(float, float)”
float java. lang. Math. max (float, float)”
double java. lang. Math. max (double, double)”
long java. lang. Math. max (long, long)”

int java. lang.Math. max (int, int)”

double java. lang.Math. scalb(double, int)”
float java. lang.Math. scalb(float, int)”

int java. lang. Math. getExponent (double)”

int java. lang. Math. getExponent (float)”
float java. lang.Math. signum(float)”

double java.lang.Math. signum(double)”
double java. lang.Math. asin(double)”

double java. lang.Math. acos(double)”

double java. lang.Math. atan(double)”

double java. lang.Math. toRadians (double)”
double java. lang.Math. toDegrees (double)”
double java. lang.Math. cbrt (double)”

double java. lang.Math. IEEEremainder (double, double)”
double java. lang.Math. ceil (double)”

double java. lang.Math. floor (double)”

double java. lang.Math.rint (double)”

long java. lang. Math. round (double)”

int java. lang.Math. round(float)”

double java. lang.Math. random()”

float java. lang.Math.ulp(float)”

double java. lang.Math.ulp(double)”

double java. lang.Math. sinh(double)”

double java. lang.Math. cosh(double)”

double java. lang.Math. tanh(double)”

double java. lang.Math. hypot (double, double)”
double java. lang.Math. expml (double)”

double java. lang.Math. loglp (double)”

double java. lang.Math. copySign (double, double)”
float java. lang.Math. copySign (float, float)”
double java.lang.Math. nextAfter (double, double)”
float java. lang.Math. nextAfter (float, double)”
double java.lang.Math. nextUp(double)”

float java. lang.Math. nextUp (float)”

final native void java.lang.Object.wait (long) throws java. lang. Interrupte

final void java. lang.Object.wait() throws java.lang. InterruptedException”

final void java. lang.Object.wait(long, int) throws java. lang. InterruptedEx

native int java. lang.Object. hashCode()”




#tt [59] “public final native java.lang.Class java.lang.Object. getClass()”

## [60] “public boolean java.lang.Object. equals(java. lang. Object)”

## [61] “public java. lang.String java. lang.Object. toString()”

##t [62] “public final native void java. lang.Object.notify()”

##t [63] “public final native void java. lang.Object.notifyAll()”

names (pi)

## [1] /lclaSS// I/EI/ ”PI” //abS (//

## [5] //abS(// I/abs<// ”abs(” //Sin(//

##t  [9] “cos(” “tan (” “atan2 (¥ "sqrt (¥

## [13] ”log(” //loglo(// ”pOW(” ”exp (//

## [17] ”min(” ”min(” ”min(” ”min(”

## [21] ”max (” ”max (// ”max (// ”max (//

#t [25] “scalb(” “scalb(” “getExponent (©  “getExponent (”

gt [29] “signum(” ”signum(” “asin(” "acos (¥

##t [33] “atan(” “toRadians (¥ “toDegrees (¥ “cebrt (7

#t [37] “1EEEremainder (" “ceil (¥ “floor (¥ “rint (¥

## [41] “round(” “round (¥ “random () ” “ulp (¥

## [45] “ulp(” “sinh (¥ “cosh (” “tanh (”

## [49] “hypot (” “expml (¥ "loglp (” “copySign (7

## [53] “copySign(” “nextAfter (” “nextAfter (” “nextUp (7

#tt [57] “nextUp(”

## pi$+TAB
R RConsole [==]=]
[17] "min(" "min (" "min (" "min ("
[21] "max (" "max (" "max (" "max ("
[25] "scalb("™ "zcalb (™ "getExponent (™ "getExponent (™
[28] "signum (™ T"aignum (™ "random ()} ™ "IEEEremainder (™
[33] ™acos (™ "asin ("™ "atan (™ "chbrt{™
[37] ™ceil (™ "copySign (™ "copySign (™ "cosh (™
[41] "expml (" "floor (™ "hypot (" "loglp (™
[45] "nextafter (™ "nexthAfter (" "nextUp (™ "nextUp (™
[48] ™rint (™ "round (™ "round (™ "zinh (™
[53] ™tanh (" "tabDegrees (" "toRadians (™ fulp (™
[57] "ulp("
> pif
pifclass pisE pisPI pifabs (
pifsin | pifcos | piftan( pifatan2 (
pifsgrc | piflog| pifloglo | pispow(
pifexp pifmin { pifmax( pifscalb(
pifgetExponent ( pifsignum ( pifrandom() pifIEEEremainder |
pifacos | pifasin | pifatan | pifcbhrt {
pifceil | pifcopySign ( pifcosh | pifexpml {
piffloor | pifhypot ( pifloglp( pifnexthfter
pifnextUp ( pifrint { pifround ( pif=inh { A
piftanh { piftolDegrees | piftoRadians ( pifulp{ 5
= piﬂ
4 b




obj$-+TAB

[l *|Java Library Jar
UPVBA ™ P L FIDKP? [ (O 2 SWT) » IS4 1 ™ EAF P fojarkdl - = (g

e M| jaddClassPathzZHR {25, jarpuls & -

f

.JaddClassPath (dir ("C:/rJava", ful.names = TRUE))

KRy o i H] jelassPath () _"F’Ij“é?é o

.JjclassPath ()

##t [1] ”/home/wush/R/x86 64-pc—-linux—gnu-library/3.0/rJava/java”

B - [HSWTRYDisplay$(f -

display <- .jnew ("org/eclipse/swt/widgets/Display")

FIPET [WShelfPs i 4t Display 7+ -

shell <- .jnew ("org/eclipse/swt/widgets/Shell', display)
shell$open()

[ % (HSWT g -


http://www.eclipse.org/swt/

WE HE T Bl BExEs #E BH

EEEIS0E

H R Console

[17] "min(" . “min [ “map(* “man(*

[211 “max(® i — ! T—

[25] ®acalb(® il il ———
[29] “signum(*
[33] "acoa (™
[37] “ceil (™
[41) "expml ("
[45) "nextAfcer(
[49] “rinc (™
[53] “canh(*
(571 "ulp(”

> .jeclasaPach (]
(1) *C:\\Program|
[2] =."

* .jaddClassPatch
> .jeclasaPach (]
[1] "C:\\Program
[2] =."

[3] *C:\\rdawvahh
> display <= .j
» shell <- .jnew

-

> shellfopen ()
> |

R

SWT Demo

Java Al 45y R Package

Bt f}ﬁﬁﬂﬂ » Hello Java World! A Tutorial for Interfacing to Java Archives inside R Packages. » ##1— f[#{fi ™
rJavaji“R Package - iﬁif?ﬁﬁ’ﬁ R4 ﬁj%ff‘:”ﬁ]ﬁ@?;“i{géﬁ B> = ﬁﬁfiﬁl""’?‘}library (xxx) > iy = %TF&IEUJ arfii p' I FEF =
Rl > 2SR -

#/*| Google SMTP [f::= Email

F’[it » i Java EuE EmailivA =t abjarki - FVfE'H%[’fFTELE (B [y 1RLC : \helloJavaWorld)[*|
fuinst\javaf IHR™ » SR (AL TERURE TS > PriffemailR

email <- function(s, o) {
email <- .jnew ("addEvent")
email$GamilSender (s, o)

B R RIRCR T Femalifir i ] PR e

o E[ & FASLE 1SRN fUDESCRIPTIONA % /'] » ¥ Collate: i F email. R’ -


http://cran.r-project.org/web/packages/helloJavaWorld/vignettes/helloJavaWorld.pdf

o [SusE (AL 1SR AUNAMESPACER % » “Ali% [l Fexport (“email”) -

K o T

install.packages ("C:/helloJavaWorld", repos = NULL, type = "source", INSTALL_opts = "--no-multiarch")

R 0 L ) P femal LB A !

-

R R Console EI@

e
> install.packages ("C:/helloJavaWorld™, repos = NHULL, type="source™, INSTALLS
*# installing *source® package 'hellodavaWorld' i
*& B
% jnst
#% preparing package for lazy loading
#% help
Ho man pages found in package "helloJavaWorld!®
#%% jnstalling help indices
#% building package indices
#% jnetalling vignettes

'hellaoJavalorld.BRnw'
#% testing if imstalled package can be loaded
# DONE (helloJavaWorld)
> library(helloJavaWorld)
> helloJavaWorld/()
[1] "Hello Java World!™
> email ("philipzheng@gmail.com”, "RH[EE")|

4l

1| 1] b

Email Demo

SWT GUI While Loop ﬁlﬂﬁg
PN RLD Y- [P [SWTpu#Sf] - rlavaTest.java e

[<IR RLifT#7H (Single Thread) » 7 [ i1 % i1 SWT i fiowhie loop - ¢ 31 R~ 1 ¢4 #{lJavarid = (blocking) - £
iR blocking » =5 [FRRSWT Yl = | )3 d Hr b i [Java Thread?sF - 7" |Design Pattern — Singleton 2V ffl »
SEERLH rdavaps i Javarkd i i = (B -

=+

while (!shell.isDisposed()) {
if (!display.readAndDispatch())
display.sleep ()
}
display.dispose ()



https://github.com/philipz/R_Capital_API
http://en.wikipedia.org/wiki/Design_pattern
http://en.wikipedia.org/wiki/Singleton_pattern
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VN Y Y Y

>

>
>

(1]
> |

EEIlCanﬂﬂe

*%* inst

** preparing package for lazy loading

** help

Ho man pages found in package ‘'helloJavaWorld®

* installing help indices

building package indices

installing vignettes

'hellodavaWorld.Row'

testing if installed package can be loaded
DONE (helloJavaWorld)
library(helloJavaWorld)

Loading regquired package: rJdava

awt <- .jnew("SWITest")
awytiastarc()

API <- J("rJavaTlest"™)
api <- APISgetInstance ()
apisscarc()

apifisOK()

[1] TRUE

apisconnect ()
apisgetTickStr()

"IX00,,0.0,0,0.0,0,0.0,-7997.0,-1.0,0,0,8042.0,8001.

Q,7997.0,."

E

=5 on =

m

Singleton Demo

(=¥

Philipz

(philipzheng@gmail.com)

Taiwan R User Group Officer
Whﬁ‘ﬁ@ : Image Processing, Software Engineering, Algorithmic Trading
BISVRUFE} % ¢ TradingBot 7144 ¢ b
Blog: Philipzé:’???ﬁ =3

Wush Wu (wush978@gmail.com)

e Taiwan R User Group Organizer

* R

ffE'EfaJ% ==
o RMessengerf™ &
o RSUS» iﬁﬂOn Shortest Unique Substring QuerypJEi &

o ﬁlﬂ?}lﬁﬁiﬁ& : Large Scale Learning - Text Mining#1Uncertain Time Series


mailto:philipzheng%40gmail.com
https://www.facebook.com/Tw.R.User
https://github.com/philipz/FuturesBot
http://server.everfine.com.tw/blog/
mailto:wush978%40gmail.com
https://www.facebook.com/Tw.R.User
http://cran.r-project.org/web/packages/RMessenger/index.html
https://bitbucket.org/wush_iis/rsus
http://www.cs.sfu.ca/%7Ejpei/publications/MISQ_ICDE12.pdf
http://www.cs.sfu.ca/%7Ejpei/publications/MISQ_ICDE12.pdf
http://www.cs.sfu.ca/%7Ejpei/publications/Shortest%20Unique%20Substring%20Queries%20ICDE13.pdf
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