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Bits vs. qubits [edit]

A gquantum 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. Mareover, 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-hit register. The state

of the computer at any time is a probability distnbution over the 23 — g different three-bit é i ¢ o [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 82 \ A o 0101) & [5)
can describe this probabilistic state by eight nonnegative numbers A, B,C,D.E,F,G.H (where A = Cr “{ Cl"

probability computer is in state 000, B = probability computer is in state 001, etc.). There is a

restriction that these prn-babllmes sum to 1 te | | | | (;) ,\b .f",‘;{ﬁ 4+ 5
The state of a three-qubit quantum computer is similarly described by an eight-dimensional Y 7

vector (a,b.c,d,e.f,g.h), called a ket. However, instead of adding to one, the sum of the squares qubits can be in asupempasition of all the

clasically alowed states

of the coefficient magnitudes, |[1_|2 =t |b|2 Hspile |h,|2. must equal one. Moreover, the

! . - &7
coefficients can have complex values. Since the absolute square of these complex-valued Qub_|t5 are made up of controlled 5
particles and the means of control

u:cuefﬁc!ems denote probability amphtudgs of given states, 1he phase between any two e e Wb A e
coefficients (states) represents a meaningful parameter, which presents a fundamental awitch them from one state to
difference between quantum computing and probabilistic classical computing.[12] another)[11]
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// LABS - Fvk i (v1)

int photocellPin = 2; // 7&79?57[7) (photocell) # 7+ anallog pin 2
int photocellVal = 0; // photocel variable

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

void loop () {
/] FIVA ﬂ’ﬁ;r ' ﬁﬂ 1% Serial Port
photocellVal = analogRead (photocellPin) ;
Serial.println(photocellVal) ;
delay (100) ;
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// LABS - VL S (v2)

int photocellPin = 2; // %fjrﬁq—’ﬂ?' (photocell) # 7+ anallog pin 2
int photocellVal = 0; // photocell variable

int minLight = 200; // & ] SV

int ledPin = 9;

int ledState = 0;

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

void loop() {
[ VA SRS 2 g 1] Serial Port
photocellVal = analogRead (photocellPin) ;
Serial.println(photocellVal) ;

/] KT LS LED




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

/] H e - E}%ﬂﬁ LED

if (photocellVal > minLight && ledState == 1) {
digitalWrite (ledPin, LOW); // turn off LED
ledState = 0;

delay (100) ;
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<htmi>
<head>

<meta http-equiv="content-type" content="text/html; charset=UTF-8"/>
</head>
<body onload="onRuleLoaded()">
<div>
i N
<input id="say" name="say" type="text" value=
<input type="submit" value=";21!" onclick="say()"/> <!-- {i= I EHE o JHEIL say() [
</div>
<BR/>
<div id="dialogBox" style="width:95%; height:80%; overflow:auto; border:ridge 1px #888888; ">
>> Ry, AAK! A0 2<BR/>
</div>
<script type="text/javascript">
[* I @Tw%?“[wﬁfﬂﬁa‘ﬁﬁ U HIEY QA ST - FIOMSREET T QRA P

L Qi | 8", A" EL [ FERPP] g2 L P 24 4,

size="80" onkeydown="keyin(event)"/> <!i- -
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var qalist = [

( Q"3 ATHEN,

Q:"BFT & | 46 | IR AR UHIH R B 1,
(Q:frfy | et A,




{ Q:"S94H", A:" R {R AR,
{Q:"fSEI", AR,

{ Q:"fscfl", A:"fs é”t“&i*?"
{ Q:"I?MEr | F)es, A "L (R,
{ Q:"s", A: "r{we SEERIE,
(Q:"HBIF ", A:Misc A,
(QRp" AP AL 7).
CQ:"TRE", A ELIR %7 st v BRIy plie o pa?"),
[ QuUEsher, Acti <Y,
{
{
{

Q: S | fHe | iR |55 | PR | ONGR | 85i | PR, A Eb Il 2| BV IR S OShg e el
b

Q:"EUA", A:'S —i*rﬁmwrﬁw PR
Q: "ﬁ@p[" "ﬁ% 2P L R I P
( Q" | g | (05, A:"fof s a%rffJ%EP,rs?"},
{Qugva, A" AEd?"),
QPR | TR A"EMF AP RS - F e e et
Q" AR | T8, A" E I ook P2 5 7 o AECHRIP |23y, 88 ")
{Q"fit| ¥ ttﬂ" AP R SRR B, e PR T 2
[ Q" AR X2 | 5 *2,
( Q"G A:SS R a2 IS ")

{ Q:"ix", A" Eflﬁlji—?‘_f‘%i&l]??llﬁl SR FkF =S fay |]U|I|1; ]?j‘ﬁﬁﬁ]‘{ 19*?|7 %]F STy ’Fﬂ”lg
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U Qu kL | HFHE", AR == PREFAPRL 2",
{Q:"fig", A:"*EJ 2 2| PR 2"}

{Q:"&", A:"PadiR?] =y gy,

{ Q""" A" F‘F T B Fﬁ%ﬁ’ﬂﬂﬂiﬂ“”lﬁ St T SRR

{ Q"B AE R S IR ")

{ Q:"Esd", A "HH’EE”* eS| Tﬁ‘ﬂﬂﬁf“ IR R

{ Q:"F", A" %YI*F—‘“ gty ",

{Q: "ﬂﬁ’ LRLAV", A" a5 RN AR | 253 WS Ry A e,
L Q™ A"Z5 | ZH e BLE | FHIREHR ?I%w";ﬁ@*‘*j TR R RRR? | gyt =5 ! | ik
I;

function random(n) { // 0 £ n-1 (12— {5 8
return Math.floor(Math.random()*n);
}

functionsay() {// Fi[ﬁLLIfI ﬁﬂ\ E;[Jf ,PI[ 155 Plllﬁl[—{_j[gﬁ = [H[ T«—iﬁ]ﬁ:

append (document. getEIementById("say") value) ; // “i IEL 8 g % ] % ﬁl@ ¥

answer(); // ki [ FATTFB B[ Y FILFJ%-T .
}

function keyin(event) { // ﬁ N enter %rf—*ﬂﬁ

\—
=

RS S



var keyCode = event. which; // VI + g
if (keyCode == 13) say(); // I[N kL1 =T 72 \n o & S [l Fsrgw =L
}

function append(line) {//}ﬁlhe

EIREFE

i |
i
var dialogBox = document. getEIementById("dlalogBox"); /] Ty Mfﬁm
dialogBox. innerHTML += line+"<BR/>\n"; // “[I* lne iﬁﬁr@ Fo Fopt S <BR/>\n

dialogBox. scrolTop = dialogBox. scrolHeight; // &%/ & 1
}

function answer() { // [}/ ’FATFHJEE

setTimeout(function () { // i 1 £ 3 #) £ [p *'“F} R (PYERE NT‘M\ PREE g ~ o7 M

append(">> "+getAnswer());
}, 1000+random(2000)) ;

function getAnswer() {
var say = document. getElementByld ("say"). value; // “ViH{i"] e f /e
for (var i in qalist) { // Spa— i QA
try {
var ga = qalist[i];




var qlist = qa.Q.spit("|"); // v Q ‘ﬁﬁ)? v 7] 4‘-’U’?‘}4 ffil— flh{ﬁl'\lfm 'T’J"ﬁ'l q
ga.A. split("l") // SV AT+ SIS - TR A g
for (var qi in qlist) { // S I flt g
var q = qlist[qil;
if (q=="") /) YRR e Tl IO o B S S W
return alist[random(aList. length) ] ; // [ ij:r’#[ R E- 4Lﬂl =
var r = new RegExp("( X' +gt"([A219)", gy ; /) g T iﬁE,“ (.*) q ([*?1
if (say. match(r)) { // F=¥pb ﬁJDJﬁT
tail = RegExp. $2; // fi=7vilip
[T s D25 sy Tise oo Tide ey T25 o
tail = tail. replace ("Z%", "#").replce (""", "Z%"). replace ("#", "i="):

return alist[random(aList. length) . replace (/\*/, tail); // TRESR * A e

var alist

—

}
}
} catch (err) {}
}
return "SRIEPL 2" /) OGS R R éﬁﬂ PR 2 g e
}
</script>

</body>




| </html>
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Prolog ° [f| (/=% : KuoEO)

=i SEMS l[a‘z"yﬁ'@*@?i Prolog y[[ﬁff[ﬁl p T LV ERD P [ Prolog FUZELTRL o L
" Programming in Iogch guqﬁz’@ 1@:?[ N FH**E J’fﬁg& Elﬁ P (T, %ﬁ;ﬁa; = ﬁgu—FrF o

HEFE > Prolog flif ~FEH U S Fm » BPEETIES imperative programming iV » LA T

functlonal programming RI#55 * £+ | Prolog FL{1IY P I%?HH* BT e B, - 3 251

frjaﬂ N ;VFN fﬁjgg” ﬁgﬂ Prolog - Prolog g“j:rﬁ b Sl ;p%;g[ [H[FTH['HFA[ E ;p%z;g’[ [[ 'ere =% o Prolog {1
HF LT F' ENFIE lﬁjgf Ry SWI Prolog -

CEipes ﬁ%ffﬁ Syntax

Prolog F[Jﬁlin I » it Prolog f[1e =782 1% afi AR o ST BILRL « fact - clause I'J% query - [fijig =
5’ i PERLE predlcate KL [[IHLY 1 iR - predicate *IELY PSR IO 4 f
FEEE - LRy o 5 [l i E £ bookean fifi o LN A [Jﬂii,“::,:)f:%?

iﬂ

TYPE BNF

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

fact <fact> ::= <predicate>.




clause

<Clause> ::=

< predicate > :- <predicate> {(,|;) <predicate>}.

query

<query >

1= ?- <predicate> {(,|;) <predicate>}.

4 %] fact » 5 f;fi predicate i » U1 b {f pg#—( Do %n 7 predicate £38! | [fij clause El?ﬁﬁpﬂ‘}ﬁ
% (i predicate > %n lgffrﬁ | clause iy fﬁu predicate fﬂt mlﬁ :f clause £3E | pI9t > 7 cluse [l -
EEE () A T2 (and) 23R () A TR (or)y o AR clause MEfifekl— {REIFS o 25T BRIy

clause 4 fi'§2 55l %{5% clause T § o 1Y :
clause :—
goall :
goal 2.
F[‘J‘}E['S"Fﬁ,’l?} >
clause :— goall.
clause :— goal2.
(- HERipu = it 385 > Prolog | 'Juf,ﬁ‘fﬂ T i - LRIRTE - 5| 7 clause (1 BT

FIPHEBES MRS < I9F - Sy i (YW -> P (IR A Hipihs -> Vjpoeatadiil v true [ - 3

= -> Vimpus o

BpB



clause :-

( condl —>
goall
cond2 —>
goal?2

: goal3

).

ﬂjglﬁﬁu T WS> F[J I ':L?T ELFW%EEJ f-else Eg[’r%‘l’q;%’;«fi .

L o B query - R fact - - FOR BLRLTIE I E 2 fORTHE AT (i - Prolog (RIS

£5¢114] predicate FLH[IRERN -

bAgt > H A fact “o7i )} [kl i cdause » ') RLED BNF Gk -

<fact> ::= <predicate> :— true.

3 Y]

SR predicate :



isMom (A, B)
isDad (A, B)
isParent (A, B)

isGrandParent (A, B)

% A £LB | J;[[} ;‘z},

% A fL B U &

% A }:L B pu<

% A ;L B [uf’ézﬁ\;f' ~J

HE lﬁ i predicate iz » =y (' I") gt lﬂﬂ* predicate puréﬁh. kL clause :

isParent (A, B)
isParent (A, B)

:— isMom(A, B). % AfLB [UIEIEIUF AT ARLB UV
:— isDad(A, B). % ARLB & &[IUE AT ARLB UYL

isGrandParent (A, C)

:— isParent (A, B), isParent(B, C). %A LRLBpyY = BRLCRUY R

Frdsy fFﬂ%TF;Iﬁ%iFﬂf predicate 1~ £ fact :

i sMom (A,
isMom ($ /5 K,
isMom G E,
isDad G4,
isDad (%488,
isDad (4888,

B,
HEFEL) .
BER).

LB,
& F30) .
[LEST N

A% £l SWI Prolog fl 1+ g I 2 Fi- = Bilf SWI Prolog (19 interactive shell »

6

'l

B



* swipl BT - 47 R

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).
2

?ﬁ'?ﬁfﬂ SWI Prolog fi prompt fL. ?- > @F,?tl T SR Prolog fiuFH ﬂFﬁPE ? J’Jﬁﬁfﬁiﬁﬁ?ﬁﬂ query fiv

BEpE > 5] 7 SWI Prolog fi* interactive shell {1 > 2% {f9g< fltoiitpli® = query |
P F f i

U query g > 7 S R R pu I 2 25 PR - (i £ R chiangfamily.pl (i Uil £ TR

PR P

ff

isParent (A, B) :- isMom(A, B). % A }LB Hfjé[J,“—j&f—jEl’UfF, » F ARLB U &)
isParent (A, B) :— isDad(A, B). % A }:LBfu& éﬁﬁl'\iﬁ;ﬁ v F. A RL By 3

isGrandParent (A, C) :- isParent(A, B), isParent(B, C). % A LLB[u¢ % B LLCAuY |z

isMom (AR, HERKE) .
isMom G 7 R, #43F30).

!
(e




isMom G5 R, #Z0).
isDad G4, HELEED) .
isDad G¢#EHE, #§2230).
isDad GF&E, Si%=#u0).

R SR AR ElfJg}‘s[s]ﬂéle'ﬁJ?i{ SWI Prolog » £ fiif * consutt(chiangfamily). i query » i {adikfi* ')
g IR L T HTRIVSE S 2] Prolog pusigiiiifl 1«

A1V Y P R ?d}ﬁﬁf%ﬁ‘ﬁ'ﬁ%@‘ﬂféﬁ e L ITORES AT /7 F kL TRLAAE B & &5 2 J ety *
isDad(j% /7 7, }”ﬁ(ﬁ’iﬁ[ﬁﬁl). ’ ;@%Eﬂj f% Prolog Hﬁ‘ﬁﬁ [ [l true [ > F enter Ao gEd o T iﬁaﬁiﬁl’[ﬁ{fﬂg' pl
RLA R PR R IR S e | IS (PR R o ST L TR Y o e ? gy
isGrandParent(}f:‘i(ﬁ T }fﬁ(i ). ﬁﬁﬂj {7 Prolog — EE[pIfE " true - fﬁﬁ FVIE T RLTY fFEJ,%’:ﬁTJgEfJEJ PR
[}kl Prolog 1 s fact = clause gt ! iy | [ERSS P 7 sDad(# /1 7, AR, = sDad(#yi
E2 }Qﬁ(i‘/ d). iﬁﬁxj [EEIRI Jfffija%%%ﬁ%ﬂﬂﬂ? isParent(A, B) :- isDad(A, B). == isGrandParent(A, C) :-
isParent(A, B), isParent(B, C). JIfi" 41 > 5 RLF(" | Prolog fiu*E=sp= )y |

FI % 0 7515 % [ Prolog EI’F!J%’EIU%% —IE o PP - Z I'F'EJ?EEUFDiE?ﬁ‘ fi ?IF'W?’I@’?J%PQ 23R
isGrandParent(}'Zﬁfﬁ?[, X). » Prolog Fﬁ[ﬁl@ X =}QT:1§1 J. lﬁﬁﬁ AT REHF ™ enter ’f?‘gﬁ—_ [T JH space
SRR L ER - WA R I X = Y R RO X = R P g e T
?‘;Fﬁ(g/dj E@?ﬁi’?jﬁl‘@* fi TPussE= | = APV ['F"ﬂF[‘ I}@j@%@%ﬁ/ﬁ/ prm RS9 ﬁ"ﬁjj
isGrandParent(X, ¥ ¥). » ;g% Prolog — B[l " X = = gif. » YIRS space [i') JHEIR %Y
R HERL X = %5 T o YN IS R L Ui space AEEER %Eﬁfrﬁri’ﬁ@ﬁ:ﬂ ’ ﬁ@@ﬂﬁ st false

-+



FA CIFEE iﬁlpujaji o
“EE SWI Prolog F'Jﬁf‘ FIEIﬁEJ“ halt. Z[Jf* - I Tiﬁfﬁﬁpuﬁmﬁiﬁ

—Fi

$ 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 compiled 0.00 sec, 10 clauses

true.

?- isDad GErmfr, FEAEED .

true.

?- isGrandParent (3§41, #45F30).
true .

?— isGrandParent (N A, X).

X = =3

X = jf§Fu.




?— isGrandParent (X, #Z£30).
X = Bt ;

X = #&Nna

false.

?— halt

$

orf|5#1F Data Type

Frel o PP TR fﬂjﬁﬂpul’@ (term) - term [i'I'JRLE(=" (atom) ~ By (number) - #@gf- (variable)
p‘/fﬁa ik *f1 (compound term) > £l {1 atom *:?gl\’?ﬂ"%ﬂ#ﬁ"g\'f (constant) = Z5 il * kL3 Efe! term L
atom &/ compound term ﬁﬂﬁﬂ’iﬁ&y[w S EE Y B ¢lﬁ§3«|ﬁﬁjﬁlﬂ[ Y

B+~ atom

O R N R SR A RS SN L uiw“f [ IFR R RIS S 19 ) R -
+r£_%[[ﬁlﬂ J\FH, QF[]{IJ atom > 447 F[F;”E[H EFHI’J"F() clj g[ E&']HUEALT@EWUT [f[ LJ 7)[ » A /[J%h [] gy
FlkL— {f atom -

g number

= [ I %(?W—: &g@r» + Prolog Hl‘“ 12 Biﬁ”%gg]ﬁi S iR %%ﬁﬁig@@ﬂ o



7l variable

210 FORLR R 2 A HpD RIS & S 1] - "R 1IR3 unification Bl e 911 -

B =, }Hi&@@ﬁ JE 5 term F [* » FPy term 'l kL atom ~ By~ A@EyHY RL compound term - {)
9o Prolog HIE I IpRge s _ o JRp- — [IRAs - [SAERE BAdg ?ﬁﬂfF'EJ%I’”ﬁElfJPJ"Fﬁ’i?T%%
o R RLE A i e

H [,[Eq?[ r ["3@@[ ™ |77-TJ4 :

i’%‘;\r (i fact £% sMom(_ ,}fﬁ(%?[a&') = I hrE chiangfamily.pl foiigplr > &7 J?f SWI Prolog #i%

o AR M fy RSB © i SMom(X, SRS, (7 L) YRR

true ;

X = EARf.

93— [l true #a- > Z5{PHLA T%%"L\ X EERL 27D > = Doy (W2 ek gasst o S I [l true 7 o (1125
(F7E D b flif fact kL sMom(=* ##fH, s - fl) “Jﬁﬁ G '[E"*A‘,“ii’”'fff' X = =18, o FIRZG I
T F%%J X fOffikL 2 ) Bifepl 1 RLFERIE fﬂﬁgﬁml[ﬁﬁ true id ? EBI&IFEH =020 lsMom(7L S5, R,
HE UELJ%“EF%“J;Q_ true » FIZ5 {092 o1 sMom (A S i, ,i‘ﬁi[aw) B fact i 550 !TFJ?MC |
ey N E-R NI R

LA unification fi JT%“‘TFU RO T RLEECT (o R ] [ oAl i

PISH o RGRLIEE HRIERY -
[ AL

AT MRS il



Kl ¢ £ °f1 compound term

= {1 functor == 32 gy A “”E‘ypﬂ%“étﬁé it e qe fgesy kL C/C++ IR structure V@EF‘ Eﬂ‘ADT P
& o functor SiERL- [ FF =0 Py EPERV T B S SRR o A T p; EN L C S

@[}%‘ﬁ‘@&fﬁfﬂ%’ : car('Ferrari, red, 'XY-1234") ~ 'PersonInfo'('"KuoEQ', '1990-05-06', 'National Cheng Kung
University") - £191 > atom i I'J el - {2 #2579 #<fY compound term - ﬂﬁ i&lFEJ%AF' f/n Jesha

it compound term » £ ([1 f £ functor » n ¥l arity (arity Hi2EviiE! )

fif =14t - Prolog ]EIJ mi+ LR predicate - f| 9%~ -* predicate fiv BNF ,Jﬂii

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

B <P> El}'["e functor > i I} 53 HF1 s predicate 4 £)fikkL- it compound term ~° > Hrl £ Hf Prolog fivfT
LRI compound term gl e A |

FIT RLAS{RH 5> compound term fiofgfe: :

arg(N, Term, Arg) : ¥} compound term fU57 N {325 = B = -

?- arg(1, car('Ferrari, red, 'XY-1234"), X).
X = 'Ferrari.



?- arg(2,
X = blue.

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

blue).

functor(Term Functor, NumberOfArgs) :

2V compound term [iv £ S Hp el Egﬂ@;ﬁg—r f[ﬁigéjﬁ

&P L R R I AR compound term -

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

A= 3.

?- functor (C, car, 3).

C = car(_G891, _G892, _G893).

F, A.

=..: @tﬁg‘}ﬁjﬁﬁ4 il compound term -

'XY-1234") =

X, 'XY-1234'].
'Ferrari, X, 'XY-1234'].
X, 'XY-1234").

?—- car ('Ferrari, X,
X = [car, 'Ferrarf,
?— X = [car,

X = car ('Ferrarf,

list 5/ %



41 list 7+ Prolog “ k- {ii compound term - | Ll Prolog {3 i~ l’[afuéﬁii;{écﬁ—ﬂjﬂj [[?ﬁ%ﬁfﬁé U™
PIEFEIH = {2 pY st fl— i atom > F(=[] 0 - l[_{ﬁijr a-b-c- d[“l|ﬁfr’J|ierI|st irigi=la, b, ¢
d] - #PE% {1 et st £ compound e 7 Y F[lf%ﬁi fw functor £% . =" ZF [yl arty iy compound
term > ®'| compound term £y 4L 20 L EE R H H[:)J— M p T IRLE (PP > (ERLSTZ
(it 4 FRL~ it list o — {fi EIJFA— [EECIETIRN S i&lFEJF'iI‘P (@, [1) = fiyFee i ar~d iy H| Eifl::]?ﬂ%'?ﬂt
(@, (b, (¢, .(d, [1)))) - agPPEr fth ORL IR » P &0 5 anvd {19 st S 1) o o, [b c, d]) -
P lﬂlﬁ functor » = {fi ¢g~ PO T E]- i list Y gﬁfjﬁ SEERIERT S o Jik( Lisp fl1pY car =2 cdr o I
£LE clause :

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

5 F car o fR X S FIRIRL L poBEgE - G J[ﬂjfgﬁy%g[i lﬁ i compound term [T {fi32Ee e £
9t - HMT P%J:F;Iiplgl?} ist [ T Skl it - F’-’rl JHR R F P B EE _ A IR« odr PUTRCERL
. ;F%E;F[fj °

IIPRE  HE IR IR - (e st fliposy— i %  H0fai I #]7] . 55 compound

term - ﬁl}% =7 FEE TSRS Aﬁiqupr—l

—Eu'f

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

77 addOneToHead([1, 2, 3], X). i » @HZ] X = [2, 2, 3]. sk -



(FRL > . iﬁ[’[ﬁ' compound term %l %fﬁ%lﬁﬂ\ POFEIHESEEH > T Prolog i (] Hl}‘ B[] ==L =V
- fraziE o B iﬂﬁfé}ﬂ 7 PR 5T RLRIRE st R - MFIRL fid st
S R 1 and JIF 15815 Callb el > AL [allb <, ol » AP it

VSRS car = odr gt

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

FiE1RY addOneToHead fivfy]="*4 i I'Jdsf £

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

Y= s » %«:\\ﬁ%lﬂg%%l#pjﬁ?@?}’ ) |
string - {l}

Iy Prolog f[1 > pE bR B (%) Frep @ oy S B9 - "KuoBQ™ « EEEE i Prolog Ax AT
i~ IRy st » SEE I RriikhLE o Frsspigny ASCII/UTF-8 code « I') "KUuoEQ" & [ f 45t » fik
fire T SRR Gl

ﬁlﬁl}’ﬁf‘ [75, 117, 111, 69, 48] iﬁ[’[ﬁ' fist -

PYgHE [ S st == PE[I,EJ?%F name/2 - EE3&EL name(Text, List) - f'l') ,HH Text e 1% ASCIT/UTF-



7

8 code iU list /% if List » & 1R o

—

- 7%= Unification
Prolog i/[lﬁ“@giiﬁ’vﬁifj TRLELFSED unification Eifjﬁ&;’éﬁjﬂ C IS i ’Jif)zﬂ unification -

EI}'FKJ i predicate fiv ?,?E’é?éfgl’(ﬁl[ﬁjﬁﬁ » Jigp* 1) fRSY unification Elflfé%ﬁjUEf:f > [ unification EIE‘}WEU% )
it predicate Ffelfi=5u [ fir— A5 Bivrt o SIS -

El’[‘ term1 == term2 ’g“[ kﬁf{rjglvﬁﬁj > ') unify FUfERF ?EE@’F‘@{ E@ﬁl[ﬁjﬁfj atom FYRLEES - ’gﬁ term1 kLAghgl-
1] term2 K5 A Jl term it RE term2 2V PGET unify B Ukl e iRy EETEVERER] - [y E T
2RV GSE S unify ﬁujrx‘ﬁ:{g@f@%}{ﬁﬁﬁl[ﬁj o ’gr, term1 {5l term2 ﬁﬂf@_ compound term E?T » MR
ﬁ‘*fﬁ IR Ff=&05 unify @ 27 ARV functor == arity FP’T"EJ%EI@BFI‘ I} unify AHRIAEYE T (= unify ]
FERIFS T T R LF(7] Prolog #f = unify pUAH=YfS5 - ypfﬂg@‘[ﬁggﬁzﬁ : T;gﬁzjr,%ﬁ:?gﬁ unify 5% % 9
A

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([], []).

~ AP f@?W (P! (il B & 5i§39i>lf'ﬁf§fﬁ“ sDad(X, Jgas). - fiFi- EI@ o
fHE] > 7 Prolog fl1 > M FUBFPE[Y token RLAGEepoaifl | EEF TS fact fl1 > ['I'J#52) = [ isDad pu
predicate :

isDad (N A, HE&EE) .
isDad GER&B, #42%30).
isDad GI¢ &8, H4=#10) .

pw&é‘ﬁfjgﬁ\ﬁ‘f JBEZVES S Bl query flifiY }‘“f]f%“;aka‘ TR &ﬁ’ ﬂﬂﬁf}_pg: it isDad p+ fact i~ ¥
iﬁﬂfﬁw@ £ TP IR — fi —isDad(fy /7 T, A ). ¢ '%‘E\fiﬂ PRI - AT U ES ke

B X F“T‘ A ;r:ﬁu 7 FI\JTIH‘}:FI M F”,IMF'EJ i P fact o7 NI true pUffiiplE % o Prolog ‘a“d‘:rr;’ﬁ [t
= {lst X =}’3iw T %‘ﬁ?&l?ﬁ'



FIdegibl= Wpe - 25 e o v Efg],pu?ﬁﬁﬂ sDad(X, Y). 3£ v > — Bl g E ) =
isDad (14 fact » (15 {1 fi Fopl 1232 # s> A g i fact )T HE Htrue oAt > P
TR A AR

WU T ENT T R OREOS  d@ [tD false | (0P (PHECIEUY /7 €p0 & & RLE 2 i
|sDad(X, }fﬁfﬁ ). B“jcn’* HZ] flase puskin -

i clause JE=gi Pl » 1 unffication £ » Prolog i) & o i i o ]
— ’lsParent(A B) :- isMom(A, B). == isParent(A, B) :- |sDad(A B). ~[?x| clause ﬁ]?fi_ isParent Elﬁ%ﬁ
P T Fi[‘&lFEJ’EE';[LF_ PRI S E G 2 3 sParent(X, ﬁf%’ib«') i SRR X =
AL = X = R T R e HHER AR clause *%E*‘/i&lr'ﬂiﬂﬂ J#ﬂm%‘ﬂ )
= f[1 > isParent(X, ﬁf%“iﬁa&[). rf"f@ﬁ‘y lsMom(X, }%%ZE@S«') Ay kL lsDad(X -‘T%IB«') F i35 sMom(X, ﬁj‘w
). A1 unification i Jf&hﬁjuzﬁl% X iy = e s ETE R fact  “ofRLIBE] true Rk - AT 6
[l X = =5 1@t puadiil - Ry - isParent(X, ﬁiﬁ?[ﬁsﬂ) i I‘H%Ffrﬁ% isDad(X, ). - s X ﬁ“'“}%(ﬁ
T 'l J$5 ZA 155 EEpY fact > AT %%‘* [Ilﬁ“i = a}r*[g;q[ o

FIEI P RO > iy Goe sl i - g Fm e | RO TR
isGrandParent(X, Y). - isGrandParent(X, Y). '’} #ﬁ‘rﬁﬁ isParent(X Z), isParent(Z, Y) PERLEIES E]
isParent(X, Z). puadifd L true =" isParent(Z, Y). pradifi kL true | l”?i}}&—jf 3 true o [pil EGHN IS

X = BAEME,
Y = #&F



iy fale # L'iﬂiﬁj\?ﬂiﬁ?ﬁ?@@%ﬁﬁﬁ?’f s B R ] SR A 3’%%%[’% * oIl Prolog [RER A
p’uﬁ:ﬁ » Ji'I'J7: SWI Prolog Hlﬁ“ trace. 7 trace mode - ﬁfr%‘c <+ » Prolog }{ﬁ’ %’ﬁ}{ﬁt’v’rj‘ | %ﬁ%ﬁ%@ﬂﬂ%ﬁ
= &*ﬁiﬁf I '] BL isParent( s, X). ﬁ’l’u%ﬁ’ﬁj}rﬂfﬁl :

?— trace.

true.

[trace] ©?- isParent Ci§&E, X).
Cal: (6) isParent (3§45, _G1558) ? creep
Call: (7) isMom ({4488, _G1558) ? creep
Fail: (7) isMom(3§&%, _G1558) ? creep
Redo: (6) isParent (&K, _G1558) ? creep
Cal: (7) isDad (Gi#%[#, _G1558) ? creep
Exit: (7) isDad Gi&LH, 5i%2%C) ? creep




Exit: (6) isParent &L, 152 ) ? creep
X = =3
Redo: (7) isDad (%&£, G1558) ? creep
Exit: (7) isDad (3§&&H, #Z1L) ? creep
Exit: (6) isParent (3§&&H, #21L) ? creep
X = K.
[trace] ?-

occurs check

t unification 17| i issue &L occur check » i {7~ -

- X = £ (X)
X = £(X).
P AR X B unify 55— {[# compound term - i) ' iﬁiﬁ# compound term & Epf»fﬂjgl‘c o pRF=fRYy

[ﬁ PRI - e *I&‘»fﬁﬁﬂ%*’?ﬂ‘l#‘ X unify £ f(X) 9t > &L ) unify £ f(F(X)) ~
FCFCRCX) ~ FRCR(RCXD)) “**: BEELN .

{FI7F Prolog 5‘»5]3%%[3 unify ij?“‘a“ﬁﬁﬁ ekl PR > P Tm 12503 Ji%?[;%ﬁfj unify '[ﬁﬂ;&g@ ERN T
unify_with_occurs_check <%/~ unification - #1"] ™ 5]+ :



?— unify with occurs check(X, f£(X)).

false.

[RELE] occurs check » i I IASHIZ] X Tﬁg?éé unify £5— ffi EIJFA'[EIE I’y compound term > F[’%J‘H\Fﬁéﬁgi
unify -

Al R [ Prolog A

BEZS I S B F RS R FETERL T {Lgr?} SRt {5t Prolog A=Y 'ﬁ%\?}%‘pﬂ‘;@l}%ﬁﬁ

M TRE ™ interactive environment &7 e U= < 07 Wikipedia /= » 3250 quick sort @ fy]p e & :-
|n|t|aI|zat|on(q) fiY clause aﬁ‘%'xﬂ[ﬁﬁiﬂpl;ﬂ?ﬂ NP1 g - EJWEFF %y rj;’EEW% F iRl
interactive environment fj tfr,guﬁr PF‘ [0 q RERLE T ﬂﬁiﬁu predicate » ™ ﬁ?ﬁ izH e E’H,}
C/C++ H!py main — £ > 7+ Prolog lﬁf«_ﬁ“ L Eﬁjti_ inttialization - 3 - E T kL intialization L
Prolog - | {fe! [fIpFTRL i- 35kt F{5% > Prolog ff %”ﬂr R A o (T RPEEE RS R W
initialization Fir (B %ﬁ“[ !

PRSI E T Wikipedia - 39825107 hale B0 > @& Kl quicksort.pl :

q:- L= 1[33, 18, 2, 77, 66, 18, 9, 25], last(P, ), (quicksort(L,P, ), write(P), nl),
partition([], _, [J], [1).
partition ([X|Xs], Pivot, Smals, Bigs) :-

(X @< Pvot —>




Smalls = [X|Rest],
partition(Xs, Pivot, Rest, Bigs)
Bigs = [X|Rest],
partition(Xs, Pivot, Smals, Rest)
).
quicksort ([]) ==> L.
quicksort ([X|Xs]) ——>
{ partition(Xs, X, Smaler, Bigger) },
quicksort (Smaller), [X], quicksort (Bigger).

:— initialization(q).

4‘

ASHRRRET N I T S AR

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

FI -5 RLEFRTEE ™ oMl 1] script fu =7 o iy -q FILRLIL SWI Prolog - B T RIEH - 7
EA

[# 2 RLAHEHL ¢ http://kuoe0.ch/2288/prolog-tutorial/ - flifié F“v?ﬁréﬁfézﬁiﬁ TAEEEE]

wOa mamnclhinmnAa ~ada 1Y N _ lamnecea vAamickAar ndduvacea manda


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

AOVU I1IAVUIITIT VCUUIT TY7FA (V) T JadT 1 TYIOLTI auul ©TOO 111VUCT

(i=¥ : Descent Sung)

ESACES S5 rﬁf&?’ #1 machine code, [ "' x86 machine code #7 “HIF, b Loy E RE «
AR e Y intel ﬂf‘é SRR K, R 5, e E g, P ref 3, BALE P - [ BE
ref 1, 2 i, S iut=, E[Pg{ I E B ref 3, %ﬁ‘rg%@ PR A, Do g, 2
HIZ5— £ machine code HEPFHR [0 [Fl T o2l -

T3 x86 machine code g MUK, FH LI ATE A -

KL (BRI machine code [P 2 [N EL I FEERS AT R 4, i) dynamic loader/linker | uga]?
RIS, S b dynamic loader/linker (VRCENZE [FEEIE ? T (AR WG T ) [?E
['F5 7 Binary Hacks——{ 74l e~ [y #72 97 gt -

TR

Ze 25 M 7% intel memory address [#]## fi ° > intel ¥ €Y segmentation memory address, }{%?[‘Iﬁﬁé‘; b 3 5

segment part, offset part, ¥ ﬁ,g&ﬁﬂﬁ"& offset part - ﬁqfﬁﬁﬁ”%ﬁﬁgtﬁg/ﬁ@ [t (B Ao B AL
...) H|It% base/index -

offset part #| = {faifdi

1. base register
2. index register multiplied 1, 2, 4, 8 (1, 2, 4, 8 ¥7# ] 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]

*ETY %ﬁ*ﬁl ¥ Programming THE 80386 (instruction encoding - p59):



SEERL 1987 £ o) (5 Fag v fh OB HTEL 20130612), rﬁw#lﬁﬁiﬁaﬁﬁ'?ﬁ”ﬁ ) R
POt T @Elﬁ”ﬁlﬁ[fﬁ [, R R R v BRI 2 RS, 0y = TR T D (3R 64 bit
mode), intel = [ RSB < RIS B, [T+ LRIV o ¢ RSP intel €
L T T R



L7 B TBM 80X86 A 7 H75 WLE HIFgo S S 25 1y, hi— TR - S
address mode L5155 offset part ||, *f}%ﬂ“}:ﬂ base register #I index register mode iﬁﬁq%%ﬁ?ﬁ% °

[fij 16 bit 71 32 bit ~ % KT [fil, 64 bit J2 A, dE A
16 bit 1 32 bit 7' H [ ﬁ[ base/index register F”Fl R E TRl o KL e 2 FiiE machine code #iEf T
[F'IFIIHF IR -
x86 machine code "I, & [fvEy kL byte Bt !
prefix 0-4
opcode 1-2
modrm 0-2

displacement 0-4
immediate 0-4

i AN

lﬁi* = AR, HIE 'FijfY intel FEET [ﬂ ETRpY intel = 41 modrm 53 £} modrm + sib, IH?Y
i, FLEIHﬂf; REY o S BT ref 1, ref 2 F|FgEE, I pL S D RITE ref 2, [ELF
PHEEIFOINE 25T RIS, SR, 2 o RS, Tt RRRIf o b kiR

] o

%\l

#% : address_mode.S

1 # practice x86 machine code


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

2 .codelb

3 #.coded2

4 . text

5 .global begin

6 begin:

7 add (%bx), %ax

= = L F[Jwrlj

] A iﬁiﬁj H[7" base register address mode -

objdump —-d —m i8086 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: 03 07 add (%bx) , %ax

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

Elljf{\ intel cpu ?[ 16/32/64 bit mOde, Eﬁ*[}i“? I'F'Ejfg Ela%:TrrEEJ nm

JH[% bit mode &

Bafr

FE I

machine




code, iﬁi[a*ﬁji'ﬁ 16 bit (ref address_mode.S L2, L3) -

03 07 L machine code, %fjE%(] opcode modrm lﬁpxﬁ;«ﬁ, 12t prefix, displacement, immediate lﬂ;ﬁ?[

{5 °
%% add p opcode:
http://css.csail. mit.edu/6.858/2011/readings/i386/ADD.htm

PSS, R

03 /r ADD r16, r/ml6 2/6 Add r/m word to word register
clock FSHHIREATE, Aah KKMER
JrLL 03 J& opcode, 03 fxE, H 07 At

07 & modrm iEMH, FHANARA 2:3:3 ML,
0000 0111 —=> 00 000 111

mod: 00

reg: 000

r/m: 111

#I'mod, r/m ﬁﬂéj,?u o


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

mod = 00 Eﬂ’[fﬁ%ﬁﬁ% (16 bit)

Effective Address r/m

[BX+SI] 000
[BX+DI] 001
[BP+SI] 010
[BP+DI] 011
[SI] 100
[DI] 101
disp16 110
[BX] 111

H=] [BX], IF;“EL_ base register address mode



reg: 000 {“Z. 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




fHZ]| add ax, [bx] (intel syntax), %?LIE‘,, 73 I]Q machine code -~ - [fIRLRITEadd ax, [bx] # %] 03 07
W s .

lF;‘ intel ”F' . one-byte address mode encoding -
NI I BER, TIETSER, $ AT prefix o -

f4 : address_model.S

1 # practice x86 machine code
2 .codel6

3 #.code32

4 . text

5 . global begin

6 begin:

7 add (%bx), %eax

#I address_mode.S pu= [[J{E 7 %eax, %ax Jd¥5Y %eax o Th— EIT@' 16 bit %ﬁﬁ?ﬁ‘ =] 32 bit
register iRy, ;Lﬂﬁiﬂ J%“‘ﬁ?[ﬂmﬁg 16 bit L 32 bit? ’5 YRkL 16 bit, H[Fia =52 H g e U e 32 bit
register I ? 75 (M3 prefix et «

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 66 03 07 add (%bx) , %eax

machine code [l %"~ {f# 66, ﬁﬂ?}:ﬂ prefix, |9~/ operand size, iﬁ@ FR[= RLIE- 16 bit =855 32
bit, 7 #H=" 457 16 bit ™, I %eax kL 32 bit operand, frl'] foi i - prefix 0x66, ﬁi}aﬁﬁtrﬁ%‘f o

AEVAELE
FEIEL 32 bl B A? AL ..
¥\ 7 32 bit #/7BUHFE 75 machine code ~ kLA L 2

A:

. coded?2



. text
.global begin
begin:

add (%edi), %ax

SCE U, 86 HERLIF e B 3 - -
£ F [AE S8  hittp://radare.org/y/?p=examples&f=rasm - Z= machine code fiu]*% — EEIFZE -
A=y

1. x86/x64 jf“,b*t ’q‘ﬁ',[ %T ( 77 AMD/Intel) : http://www.mouseos.com/x64/index.html
2. %2 OpCode http //www luocong.com/learningopcode.htm

3. Programming THE 80386

4, http://ref.x86asm.net/coder32.html

(43R ?Fﬁiﬂ—ﬂ . http://descent-incoming.blogspot.tw/2013/06/x86-machine-code-0-base-
register.html > El@éejﬁz‘v‘i;?ﬁéﬁ BRI == |

Ui # R== Java JT; | - rJava (=¥ : Taiwan R User Group)

RGLE st £f1HIpY Open Source ki o = o Mak kgt Al 9t » RTE 2 1 155 % Machine


http://radare.org/y/?p%3Dexamples%26f%3Drasm
http://www.mouseos.com/x64/index.html
http://www.luocong.com/learningopcode.htm
http://ref.x86asm.net/coder32.html
http://descent-incoming.blogspot.tw/2013/06/x86-machine-code-0-base-register.html

Learning 7! Data Mining [ s o [RIF=fg = [ i I'| il [P R Fdy ["Eﬁ%ffﬁ? Prigk o

rJava 7+ Top 100 R packages for 2013 ¢, Hif[1Ef5717 ¢, > kL R p=(l Java £ st (Class) - #1f3]
(Instance)#{I 3 (Method)fvs 4 - iﬁﬂﬁ'—? F i I'SRI?%‘E'JJavaE'KfJE‘flé‘fﬁiﬁf‘f@‘%@ » [§1¥'Google
APIs - Hadoop==~ -

FEEH R

ﬁ'fa?]‘ install. packages (C rJava') » E?VCRAN@}FFI'LV %o R AL


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/

BE 4E T

it ExE+ HE #D

EEREREE

R & Console

R versiom 2.0.1 (2013-05-1€) -- "Good Sport"
Copyright (C} 2012 The R Foundaticon for Statistical
Platform: i286-wEi-mingw32/i386 (32-bit)

R ESEEE - TEEEETRE
EReEFTET LSS HET
A 'license () S 'licence()' HREETHOTEEEEESF

R BES{EETE - HeFrE A R MU T SH -
Al 'contributors()' FEEEHNERIWE
A 'citation()' SSFTEATEDRESDEREDSETE R

A tdemo()' SRE—LETENES - H ‘help() KRS
A 'nelp.starc()’ iEE HTML BSEEEREEERIEE -
A 'atyt BEFE R

» install.packages('cJava’'}
=== Flease select a CRAN mirror for use in this se

CRAM mirror

Metherdands (Amsterdam)
Metherdands (Utrecht)
Mew Zealand

MNonwvey

Philippines

Poland

Portugal

Russsia

Singapare

Slovakia

South Africa [Cape Town)
South Africa (lohannsshurg)
Spain (Madrid)

Sweden

Switzerdand

Taiwan {Tai:huﬁi

Thailand
Turlw,r

UK (Eristol)

UK (Londan)
UK (St Andrewes)
USA [CAT)
USA(CA 2)
Usa (14)

USA (M)
LISA (KS)
USA (D)

USA (MD)
USA (MO)
USA (OH)
USA (OR)




install

?’Jﬁf‘, (“rJava

BV IR [rJava f ﬂz@ﬁdﬁ‘;ﬂJVM :

library (rJava)
Jinit ()

Hello World

S {f- (Mfirdava piagY ﬁfﬁ@ﬁﬁ%’, » Demo- {f'Hello Worldf! I F1- » ™). jnew e % ~
fljava.lang.Stringfivinstance "'s"

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

S

## [1] “Java—-Object {Hello World!}”

@ﬁE?J‘ s R E Y st Java-Object » =" & {‘J’Fﬁ’E@Hello World!


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

# 1 Javats it puReference

oy J o R JFvitJavats it fuReference » 3&[1 % -

HRfv Y7

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

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

# - Javadf 7]

gl - Jnew o R ECE T LTS dava st pvEn ] -

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

S

## [1] ”“Java—Object{Hello World!}”

2V tH JavaP it g i

1 Javal (PO E ek




o  jfield
L] $+F|€kj4[_/[

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

g2 [1] 3.142

pi$PI

## [1] 3. 142

el Ea
BT pLJavad i o el

* - Jjeall . jeal 13- fi=Rrkava ity > 51 {ithRetumn Type(Lagpl™ [l - (1) » 51=
kLavaPrifutik £ .
e $+Method ¢,

G

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



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

## [1] 12

s$length ()

## [1] 12

FURLRIh P oMethod - BT AR

®  jmethods

® names (obj)

® obj$+TABEE([ IE5- 1Y)

.jmethods (pi)

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

## [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)”




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

[8]

[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]

“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

double java. lang.Math. atan2 (double, double)”

double java. lang.Math. sqrt(double)”
double java. lang.Math. log(double)”

double java.lang.Math. logl0 (double)”
double java.lang.Math. pow(double, double)”
double java.lang.Math. exp(double)”

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)”




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

[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]

“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

double
double
double
double
double
double
double
double
double

java.
java.
java.
java.
java.
java.
java.
java.

java.

lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.
lang.

Math.
Math.
Math.
Math.
Math.
Math.
Math.
Math.
Math.

acos (double)”

atan (double)”

toRadians (double)”

toDegrees (double)”

cbrt (double)”

TEEEremainder (double, double)”
ceil (double)”

floor (double)”

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)”




## [50] “public static float java. lang.Math. copySign(float, float)”

## [51] “public static double java. lang.Math. nextAfter (double, double)”

## [52] “public static float java.lang.Math. nextAfter (float, double)”

## [53] “public static double java. lang.Math. nextUp(double)”

## [54] “public static float java.lang.Math. nextUp(float)”

## [55] “public final native void java. lang.Object.wait(long) throws java. lang. Intefr
## [56] “public final void java. lang.Object.wait() throws java.lang. InterruptedExcept
## [57] “public final void java. lang.Object.wait(long, int) throws java. lang. Interrupt
## [58] “public native int java. lang.Object. hashCode()”

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

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

##t [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.notifyAll1()”

names (pi)

## [1] “class” "E” "P1” “abs (7

## [5] “abs(” “abs (7 “abs (7 “sin(”

##t [9] “cos(” “tan (” “atan2 (” "sqrt (7

##t [13] “log(” “logl0(” “pow (” “exp (7

## [17] “min(” “min (¥ “min (” “min (”




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

[21] “max ("

[25] “scalb(”

[29] “signum(”

[33] “atan(”

[37] ”“IEEEremainder (”
[41] “round(”

[45] "ulp(”

[49] “hypot (”

[563] “copySign(”

[57] "nextUp(”

’ nax (”
“scalb (”
”signum(”
“toRadians (¥
“ceil (7
“round (¥
”sinh (”
“expml (7

“nextAfter (”

’max (7
“getExponent (”
“asin (”
"toDegrees (¥
“floor (”
“random () ”
“cosh (”
"Loglp ("
“nextAfter (”

’nax (”
“getExponent (”
“acos (7
“cbrt (7
“rint ("

ulp (”

“tanh (”
“copySign(”
“nextUp (”

##

pi$+TAB




Fa

IR rRConscle

[17] "min (™
[21] "max ("
[25] "scalb({"™
[29] "s=signum (™
[23] ™acos (™
[37] "ceil{"™
[241] "expml (™

[45] "nexthfter (™

[49] "rint (™
[S3] "tanh ("
[57] "ulp(™
> pis
pifclass
pifsin |
pifsgrt |
pifexp |
pifgetExponent {
pifacos |
pifceil |
pisfloor |
pisSnextlUp (
piftanh (

> piﬂ

"ruint"
"I'[I.EI.K‘"
"zcalb (™
Teignum ("™
Tasin ("™
"copySign ("
*floor (™
"nextAfter (™
"round (™
"toDegrees ("

pisE

pifcos |
piflog|
pifmin |
pifsignum (
pifasin |
pifcopySign |
pifhypot |
pisrint{
pistoDegrees |

npin (M
"Imt"

"getExponent ("

"random ()™
"atan (™
"copySign ("
"Thypot ("
"nexXtUp (™
"round ("
"toRadians ("

pisPI

piftan|
piflogll(
pifmax (
pifrandom()
pifatan
pifcosh |
pifloglp{
piSround
pistoRadians |

(=@ ]=]

"'mint"
"I'[I.EI.I{I:"
"getExponent (™
"IEEEremainder (™
"chrt {™

"cosh (™

"loglp ("
"nexXtUp (™
"sinh({"™

"ulpt"

pifabs|(

pifatan2 (

pifpow |

pifscalb |
pifIEEEremainder |
pifchrt |
pifexpml {
pifnexthAfter |
pif=zinh |

pifulp{

-

m

1|

obj$+TAB




i *'|Java Library Jar

P T 7 o = PLIZ FIDK [ o i (A = SWT) - [ 4 Zf i JL—sF»F/fVJFFFUJaF’rﬁﬁ SRR

o 1 jaddClassPathF%iL_’R 53, jarputs i o

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

Fory o | R JclassPath()“{sFEFq o

JjclassPath ()

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

B g [HSWTRYDisplay st

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

F1#e— (lShel” (4 LEDisphy 7t -


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

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

(U % 2 SWT -




HE =B & Hin BXE#+ =B #E#B

EEEIEEEE

171
[21)
[25])
[29]
331
[371
[41]
[45])
491
1531
571

>

A

R R consale

Hl-"in[H
Hm“:!
"scalb (™
“signum(*
"acos (™
“geil (™
“expml (*
“nexctAfter(
“rintc ("
“tanh (*
"ulp (™

* .jelasaPath ()
(1) "C:\\Program
[z] =.=

r .jaddClassPach
» .jelassPach()
[1) *C:\\Pregram
[2] =.»

[3] ®C:h\\rdawvah’
* display <- .j
> shell <-
» shellfopen ()

. Jnew

l‘inFl
i —




SWT Demo

Java AU @455 R Package

Ee AN S ]’Mﬁﬂﬂ » Hello Java World! A Tutorial for Interfacing to Java Archives inside R Packages. » £ #i—
(i e | rJavaﬁJR Package - lﬂ?f‘;fﬁ‘E Ve ﬁlﬁ J%*—pﬁl"" “ﬁfﬁ[ Yy library (xxx) - ﬁlji’iﬁ Y jar
Rl = et e R B = g

]| Google SMTP f#1;= Email

Fiet o i Java R Emaifi oA Tt sbjarki » B E AL R RLC: \helloJavaWor 1d)p]
floinst\javaf # » WRSZ FRLE THIORE I » FriffemailR :

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

BRI o emalpii i) i e e

o E[| T (A5 14 IUDESCRIPTIONA % /'] » #Collate: » [ email. R’


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

o [ (FASLE 1R FUNAMESPACERK R » k% 110 Fexport (“email”)

Ko B

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

M pOZ o BT E'Jemailﬁ‘@ff‘{é”ﬁj fﬁl’ !



-

IR rRConsole

> install.packages ("C:/helloJavaWorld™, repos =
* installing *source* package 'hellodavaWorld®
A’A’R
*% inst
#* preparing package for lazy loading
#*% help
Ho man pages found in package 'hellodJavaWorld"®
#%% jnstalling help indices
*#% bnilding package indices
*#% installing vignettes
'helloJavaWorld.BRonw'
#% testing if installed package can be loaded
*# DONE {(helloJdavaWorld)
» library(helloJavaWorld)
» helloJavaWorld()
[1] "Hello Java World!™
> email ("philipzheng@gmail.com™, "RHEE")|

NULL,

type="socurce™,

14| n

)

(= E@]=]

-~

INSTALLS%

4|

Email Demo

SWT GUI While Loop i

I pLpl— o2 ISWTRYES ] - rJavaTest.java -


https://github.com/philipz/R_Capital_API

PR LLHA#AE(Single Thread) - E[’?J\)ﬁl}%fﬁ[ E'JSWT?FWEE fawhile loop - Tﬁéﬁj R E[ {7t HJavard =t
(blocking) - £ Eriiblocking » =5 [FHR SWT il 2| i 5 ffl# [ Java Thread${F > = #{[*'|Design
Pattern — Singleton 4V fifi » kL IrJaval= il Javarftd= [ ' f= f EE( 5 -

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



http://en.wikipedia.org/wiki/Design_pattern
http://en.wikipedia.org/wiki/Singleton_pattern

k% inst
** preparing package for lazy loading
** help
NHo man pages found in package ‘'helloJdJavaWorld'
**% installing help indices
** building package indices
#% inatalling vignettes
'hellodavaWorld.Rnw'
#*% testing if installed package can be loaded
* DONE (helloJavaWorld)
> library(helloJdJavaWorld)
Loading required package: rJava
awWt <- .jnew("SWITest")
awtsatart ()
API <- J("rJavaTest"™)
api <- APISgetInstance()
apiSs=tart ()
> apifisOK()
[1] TRUE
> apiSconnect ()
> apiSgetTickStr()
[lr ~IXo00,,.,9.0,9,0.0,0,0.0,-79%7.0,-1.90,0,0,68042.0,8001.,0,7997.0,"
>

VY Y Y Y

m

1

Singleton Demo
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Philipz (philipzheng@gmail.com)

e Taiwan R User Group Officer

o W‘aﬁﬁi@ : Image Processing, Software Engineering, Algorithmic Trading
) #JW’EL?E{F",@EEJE;{( : TradingBot A= 74 pLESHY *

¢ Blog: PhiIipz%ﬁ»'Ei? FIGE

Wush Wu (wush978@gmail.com)

e Taiwan R User Group Organizer
e R ﬁl%«%% =%
o RMessengerfi™ =¥
o RSUS > iﬁﬂOn Shortest Unique Substring QuerypEr =
o Wrﬁﬁfﬁ& : Large Scale Learning - Text Mining#[IUncertain 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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