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CiES I swap B/ #l

void swap(intx x, intx y)
{
int temp = xX;

XY ;
tmp;

y
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CGESHIZE! - swapeR#l

void swap(void* x, voidx y, size_t size)

{
char temp([size]; //not ANSI C

memcpy (temp, &y, (x));
memcpy (&y,  &x, (x));
memcpy (&x, temp, (x));
}
swap(x,y) \
{ chartemp] (x) == (y) ? (x)
memcpy (temp, &y, (115N
memcpy(&y, &X, (CEIlE I
memcpy (&x, temp, (LN

} (0)

=S AN



« BEOABRTER/EZ, FEMAsize

- MBRFFH - char*, 4L swapHISBEBE_HIEH — void**?

- BEEFEAE, BAMRARANEBSELH? swap (&double, &int) ??
« CEENEREMFHRER, WHEIIENREDE-M

- KWEHRBFKE - sizeof IRESF 0]/

- KERBRKE vs KBFER - BEMNZiE—



CiES /Y search A #

int search(int*x a, size_t size, int target) {
for(int i=0; i<size; i++) {
if (al[i] == target) {
return 1i;
}

}

return -1;



CiE& search eEA#iz8i{k

int search(void* a, size_t size, voidx target,
size_t elem_size, int(xcmpFn)(voidx, voidx) )

{
(int i=0; i<size; i++) {
// why not use memcmp()
( cmpFn (a + elem_size * i, target) == 0 ) {
i;
}
} int int_cmp(intx x, intx y)
i - { TORX = kY
} }

int string_cmp(charx x, charx y){
strcmp(x, y);
}




BiEIE A B iE R B) /R

PBEEEAEREEZ, BEOEKESE,
MRBHEHNBIREHPRIZE, W vector, stack, map - JLFRET
RXEMBEHRNETFHEBREEBNEZEN, LFEAT TSR]

BEFRETERRHA A :
o HIEWNREAFEEMNASEARERE?
« HEXNSHNEHSMAEFA? RER L2 XFEN?

A% - PETHEMIZE "APLE" ? BENXE "'BCLE" ?
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- BEFNEZE (IHAEE) MizeMBEEEESHRESHTKH.
- BFEHRBHERE (BMESY) BRMFE SHHRNIE.

« BEAXT—A1EEtREMEARSLH,

« MFZERMKR, RNEBEEEEF—ERE:

MRULERNBIREREFSBEANEZE, BATAREIRERE S NIFR?



C++ARBER T EFRZE B

« RHIHBL
- WERM. TR — EXTHERENAE SRR,
« ENRHERH. WMERY — EX T HIEFRE R EERER# NARE,
o BHRMET — EXTHREEE R YRR ES M AT

« RIRHIHBL
« RIFABRIRBEEZEERAERBEREE, MNARREERTTHUNREE,
- BRI ENEREY, ATRUIARERNREEETERE,



C++ RIRMZE HIIR

long sum(int xa, size_t size) { template<typename T> |
long result = 0; T sum(Tx pStart, size_t size, T target) {
‘or(int i=0; i<size; i++) { Ulesils = by
result += alil: ‘ (int 1—0,_1<51ze, %++) {
) X result += pStart[i]
! turn result; turn result;
}

Bf—: MAFXHERREEGINFRBOHESHE
Bl result{lIIB L BN EEZEEHIZEL

BE=: BREE—, BINEEFEA—IEERN "1EKXEF" , B4, template S
ST, “ERKE" B, B, EEEEE result NEBELH?
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1. SERHEAEIMRILIE,

2. BERA—AEIERN ERZE" , MAREZETHHER for-loop

3. BE—1 Value Type KI5

4, BEEBREEROCIE. HE. B, S5, LB, +-*/FERRE
5. BERABIESRONEMTRES ‘BB, “



— 1 HRERIER) “IEER

//Pseudocode, not C++ template <class Iter, class T>
class Iterator { T sum(Iter start, Iter end, T init) {
typedef value_type; T s = init;
Iterator operator++(); ( start !'= end) {
value_type operatorx(); s = s + xstart;
} start++;
bool operator!=(Iterator 5t&, ) 5:
Iterator &) ; }

- EEHBEYRBRT—1S#, BTHRESS[ENRSE Iter, T T NTHL T HIFIE
« ZEsum BB LB RBRT 158, BFH MNKLE
o [ERA: WMV Iter BB IERI T E? ()



iZz8l: Fa&. &R\ HiE

template <class T>
class container {

class iterator {

b

typedef iterator self_type;
typedef T  value_type;
typedef Tx pointer;
typedef T& reference;

reference operatork();
pointer operator—();
bool operator==
bool operator!=(

self_type& rhs);
self_type& rhs);

pointer _ptr;

iterator begin();
iterator end();

HE

template <class Iter>

Iter::value_type

sum(Iter start, Iter end, T init) {
Iter::value_type result = init;

( start !'= end) {
result = result + xstart;
start++;

result;

ZETELEN =4
- WiRESR
- BIRERIANE

- ZEMEE



RERBIEHT?

SRR SR PR RIS
‘ e string name;
- MRZABIHERIAESHK, tHE string id;
TE R TSR int vacation;
. MEREEIHHATIERARET, ,, (U0 salany;
KBRS D H? '
P vector<Employee> staff;

//total salary or total vacation days?

EMXAZRER, BINREILERT sum(staff.begin(), staff.end(), 0);

R — 7
//what 1f I need max salary or min vacation?



EhNiZ 3! - ReduceA#

template<class Iter, class T, class Op>

double sum_salries =
T reduce (Iter start, Iter end, T init, Op op) {
T result = init;

( start != end ) {

reduce( staff.begin(), staff.end(), 0.0
[1(double s, Employee e)

{ s + e.salary;} );
result = op( result, xstart );
start++; double max_slary =
} reduce( staff.begin(), staff.end(), 0.0
result;
}

[1(double s, Employee e)
| s > e.salary? s: e.salary; } );

- EREEXNRERIFL:
« TREHRE



RN TUES HEZHIRA

template<class T, class Cond>
struct counter {
size_t operator()(size_t c, T t) {
c + (Cond(t) ? 1 : 0);
}

17

template<class Iter, class Cond>
size_t count_if(Iter begin, Iter end, Cond c){
' reduce(begin, end, 0,
counter<Iter::value_type, Cond>(c));

}

size_t cnt = count_if(staff.begin(), staff.end(),
[1(Employee e){ e.salary > 10000});
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Booleans, integers, (and other
data structures) can be entirely
replaced by functions!

“Church encodings”

Early versions of the Glasgow
Haskell compiler actually
implemented data-structures

this way! Alonzo Church




SRR

BETHERY, RBERFHN—
« BHEEIE—1TRIEN, 2—1TRANEETE

- BUXMEEEMNRMAS, STHREFRAITIRE

RBAREX “WARE 3 "WHEBE" HEXXRE (RiEX)
f(x) =5x*+4x+3
g(x) =2f(x) +5=10x% + 8x + 11
* h(x,y)=f(x)+g(y) =15x* + 12x + 14
f)=f(flx—1)+ f(x—2))




R E X BI4#Z 05 — Pure Function

- ¥FE A ;
« Stateless - ERE A HEIPEMIRTS TR AR
Immutable - B RIEBAINSEE, EEFHOBIEE » Haskell
-+ BREREHEAHE  F#, Ocaml, Clojure, Scala
CSHTHITRGE
« Copy-Paste E#RILIHE + HRBBELSFN
Eﬂﬁﬁ@*ﬂ‘f?iﬁﬁ]“ﬁﬁiﬁ@l‘ﬂ@ ° C#,Java,JavaSCript
- g4

- HESHIERTE, ERARRIT



R A RIE - TSR B

// AEREE, FEpure funciton, BRE
elfghs (efghe-
void increment(){
cnt++;
}

// R¥, pure function, FTRKE
int increment(int cnt){

cnt+1;
}

ARBAE AT SRR HERE
EERRBMASRENEHAFEAXER

def inc(x):
def incx(y):

return x+y
turn incx

inc2 = inc(2)
inc5 = inc(5)

print inc2(5) # it 7
rint inc5(5) # @t 10

R ERIEN

KiEFHREEMARE AL



State is like a box of chocolates.
You never know what you are gonna get.
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R T IK AL R Pl — Scheme

(plus x y) (+ x vy))
(times x y) (* x y))
(square x) (times x x))

(f1 x) ::;; f(x) =5 % x*2 + 10

(plus 10 (times 5 (square x))))

f2
( (x)
( plus
( (a b) (+ ab)))
( times
( (a b) (= a b)))

(plus 10 (times 5 (times x x)))))

}3 3 recursion
( factoral ( (x)
(if (<= x 1) 1
(+ x (factoral (- x 1))))))

(newline)
(display(factoral 6))

:++» another version of recursion

( (factoral_x n)
( (iter product counter)
(17 (> counter n)
product

(iter (+ counter product) (

(iter 1 1))

counter 1))))



R =FEH - map/reduceffilter

# BRENIERER
upname =['HAO', 'CHEN', 'COOLSHELL']
lowname -[]
i range(len(upname)):
lowname.append( upname[il.lower() )

# PREI
def toUpper(item):
item.upper()

upper_name = map(toUpper, ["hao", "chen", "coolshell"])

string s="hello";
transform(s.begin(), s.end(), back_inserter(out), ::toupper);






R R\ Im 12 R B

> T 7S 48 BT 44 3= E0 4 76 # ITREBAPEARNTFIIE
{—hﬁ‘%z{ﬁ%laln?n1t%ﬁ—r num [2, 5' 9' 7, 2, 5, 3, 1, 0, 3, 8]

positive_num_cnt = 0
positive_num_sum = 0

. . - . e, ' (i -

iRk, BIE, BEEHRET O L rengelientnm)

—2, positive_num_cnt 1
positive_num_sum num[i]

positive_num_cnt - 0:

fﬁﬁ?ﬂﬁﬂzﬂg, FEFHAILDT average - positive_num_sum / positive_num_cnt
ElrHETE, URTEEREZE average

\[m 233

=245

HTEHAP ERNTFIIE
positive_num = filter(lambda x: x>0, num)
average - reduce(lambda x,y: x+y, positive_num) / len( positive_num )

> 7 BB Heo S B /
{kEQZEXTE¢H§Lﬂ:1IJ\':§:|:1+A, vector num {2, -5, 9, 7, -2, 5, 3, 1, 0, -3, 8};
ﬁ'ﬁZ:%,’EZ-}EIF vector p_num;

copy_if(num.begin(), num.end(), back_inserter(p_num), [1(int i){ (i>0);} );
int average = accumulate(p_num.begin(), p_num.end(), @) / p_num.size();



BRI vs Unix Eil

 Unix Shell pipeline
ps auwwx = grep chenhao ' awk '{print $2}' ' xargs echo

« HREBHNBEET

# HMFRERBIES
xargs(echo, awk('print $2', grep ("chenhao", ps(auwwx))))

# ] A% FA™
pids for_each(result, [ps_auwwx, grep_chenhao, awk_p2, xargs_echo])



i3 vs BRI

def process(num):
# filter out non-evens
num % 2 !'= 0:

num num 3

num '"The Number: %s' num
. num

nums = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

" npum 7 nums:
orint process(num)

def even_filter(nums):

num 1 nums:
if num % 2 == 0:
1 num
def multiply_by_three(nums):
num 1 nums:
ield num x 3
def convert_to_string(nums):
num 1 nums:
'The Number: %s' % num

nums = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
pipeline = convert_to_string(
multiply_by_three (
even_filter(nums) ) )



RN\ miz b

FONB3MELLE, HEER, i
SRR IX 3 EF70%IHE =R AT LLE
AIE—, —HB\ESXRNE, AT
HE— X3 ERMBITIRES.

random random

time 5
car_positions - [1, 1, 1]

time:
# decrease time
time = 1

i in range(len(car_positions)):
# move car
random( ) e Bl

car_positions[i] += 1

# draw car

car_positions[i]



HELH R &L - (BeR A E)ERE

def move_cars():

i, _ enumerate(car_positions): time ? .
random() > 0.3: car_positions ks ey )
car_positions[i] 1
def draw_car(car_position): om random random
'-! car_position
def run_step_of_race(): time:
, time run_step_of_race()
time = 1 draw()
move_cars()
def draw():
car_position car_positions:

draw_car(car_position)



" random moort random

&ﬂﬁﬁﬁ def move_cars(car_positions):

map(lambda x: x + 1 if random() > 0.3 else x,
car_positions)

def output car(car_position):
= car_position
° E E— A 4 \-E-
Efl 2R AHZNEE def run_step_of_race(state):
» {'time': state['time'] - 1,
'car_positions': move_cars(state['car_positions'])}

o FEEET S IR EE def draw(state):
RAZHE L E print '"\n'.join(map(output_car, statel'car_positions']))
def race(state):
draw(state)
. ERMBRERE. if statel'tine']:

race(run_step_of_race(state))

race({'time': 5,
'‘car_positions': [1, 1, 1]1})
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Python RYfZ &8s - 7R HI—

def hello(fn):
def wrapper():

"hello, %s"
fn()
""goodby, %s"
wrapper
hello
def foo():
"i am foo"
foo()

fn.__name__

fn.__name__

decorator
def func():

func = decorator(func)

foo = hello(foo)
S python hello.py
hello, foo
iam foo

goodby, foo



Python {21z - 7= —

def makeHtmlTag(tag, *args, #kkwds): decorator_one
def real_decorator(fn): decorator_two
css_class = " class='{0}'".format(kwds["css_class"]) \ def func():
"css_class™ kwds e

def wrapped(xargs, xkkwds):

v“?pp;d Ul S B Ry L) A func = decorator_one(decorator_two(func))
real_decorator
makeHtmlTag(tag="b", css_class="bold_css") decorator(argl, arg2)
makeHtmlTag(tag="1i", css_class="italic_css") def func():

def hello():
"hello world"

hello() func = decorator(argl,arg2) (func)

it

<b class='bold_css'><i class='italic_css’>hello world</i></b>



Python #1558 + &ili

. . . Pipe
class Plpe(_Ot_)]eCt) ' def even_filter(num):
def __init__ (self, func): num 7 num % 2
self.func func pipe
def multiply_by_three(num):
def __ror__(self, other): Al
def generator(): dP7icpe oy
: : " ef convert_to_string(num):
ObJ . other: 'The Number: S%s'
obj - - None: o
. ipe
b self. func(obJ ) def echo(item):
generator() 0t item
item
def force(sgs):
item ' sgs:

nums = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

force(nums = even_filter @ multiply_by_three ' convert_to_string

0

num

 echo)

None
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TH [ X7 R

R B, HiERNHREHMRBITR,
BIYREAAIUIEZ/ALBYFEFREFREELEENR, BE—1/DERIZE = .
BRI RS (7)) , REVRENERME. RiEFEMYT RE

XFHEEXNRES:
« Common Lisp. Python. C++. Objective-C. Smalltalk. Delphi. Java. Swift. C#. Perl.
Ruby . PHP. Javascript%,



H 3 REZOEE

- "Program to an ‘interface’, not an ‘implementation’."
- FERAEFCEENERERE. 5. XA,
« ERAEAFENESNAT, RFZMERENEZEO.
- FFHR. HIE BIEHE, 25
- FMEEMEXRAFRMES,

- "Favor ‘object composition’ over ‘class inheritance’."
c BREBERFEBRE—LRXEMZITFSSIAET,
« REMEITHUESER FEBEFTENZ,
o BRIMUANBAREIZEZATREEAR, EXRLEFEPFTEENLIRERXENTIE
o BEREZBHINIZENT H75,



H X R FiEH 3=

BillingStrategy {
ic double getActPrice(double rawPrice);

}

// Normal billing strategy (unchanged price)

NormalStrategy in BillingStrategy {
@Override
double getActPrice(double rawPrice) {
rawPrice;
}
}
// Strategy for Happy hour (50% discount)
HappyHourStrategy 5 BillingStrategy {
@0override
double getActPrice(double rawPrice) {
I rawPrice * 0.5;
}

Order {
] >~ List<Double> orderItems -

ew ArraylList<Double>();
> BillingStrategy strategy = new

i NormalStrategy();
void add(double price, int quantity) {
orderItems.add(strategy.getActPrice(price + quantity));
}
// Payment of bill
void payBill() {
double sum = 0;
(Double item : orderItems) {
sum -~ strategy.getActPrice(item);
}
System.out.println("Total due: " + sum);
i
// Set Strategy
: ic void setStrategy(BillingStrategy strategy) {
this.strategy = strategy;



H [ X 5 R R XT R $ 2=

- 3P

o PR REIRF. KREFF. BREF. BRET
- AR MR, BE. Mg EE

- density : double - Vqlumed: dg:lble

- burning : double ;F;’;sv.m:rl:t()e

+ getDensity() ) )

+ getBurningPoint() + getBurningPoint()

Table

+ getWeight() + getWeight()

+ getBurningPoint() + getBurningPoint()




H [ X SR BR =

- LR
- REFNESSRIE FBIERR, FEARIED.
o EEXMRMHBFEEFEREIRITRE, ELHXRENREAERIRIT,
- BIFT & MAR "#E" , ESHXRENRMIKRERED,
o IRFASFHFERR—T1TESARBNSR, BRI E THRAEMRSEII, EETERMENT RIE.
- RAXEFEMAFRRITEMMIZITEX - . S.O.LLD. loC/DI-----

¢ HLWE
- REBHEEMEE—ITEL, N—MELEHR, HESETEE,
- REBFEBINSKEFHMRAYE, SHTHIAEEN KEHEE" .
FAKZRIEFURITIRSHER, SETAENERFEFLX T HIRSEE,



Prototype-based & F /5 2! 4miz

EHEEXNREBEN—FAN, &Bclass{bLhy, HEEFERAMNR, X, ETFEFHRE.

ERAIIET R Javascript

Ebak

o ETFEREMEXE, XFFEMAFIEMEE,

- EFFREMEMRNSER, XKiE—RFIXMNREFITAH, MZEA K OUMAHFXLEXTSR X592 KL E
AAXNEUHREREXNR, MAEDTHRE,

REETRENAZREBESITHRENEN, METENEEMNRAZRBISESLIFE
#EZ{TH##E (Common Lisp, Dylan, Objective-C, Perl, Python, Ruby, or Smalitalk ) .



— R B2

//Define human class
var Person = function (fullName) {
this.fullName = fullName;
// Add a couple of methods to Person.prototype
this.speak = function(){
console.log("I speak English!");

I

this.introduction = function(){
console.log("Hi, I am " + this.fullName);

JoE

Iy

//Define Student class
var Student = function(fullName, school, courses) {

Person.call(this, fullName);

// Initialize our Student properties
this.school = school;

this.courses courses;

// override the "introduction" method
this.introduction= function(){

console.log("Hi, I am " + this.fullName -
". I am a student of " + this.school
", I study "+ this.courses +".");
e

// Add a "exams" method
this.takeExams = function(){
console.log("This is my exams time!");
j
I

// Create a Student.prototype object that inherits
// from Person.prototype.
Student.prototype = Object.create(Person.prototype);

// Set the "constructor" property to refer to Student
Student.prototype.constructor = Student;

var student = new Student("Hao Chen",
"XYZ University",
"Computer Science");
student.introduction();
student.speak();
student.takeExams();

// Check that instanceof works correctly
console.log(student instanceof Person); // true
console.log(student instanceof Student); // true

i EME. REM. TRNENELE

£ ECMAScript #7858 AR FF 45 5 5k {5 JavaScript 2 & T 2509
t9i&, BECMAScript £73hRERM " "class" () EA R B R FEE 424
Z EHIEENE, REEAX RS LB AR S —WiEE
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GoIESHIEAOMER

type Widget struct { label Label{Widget{10, 10}, "State", 100}
X Yvint
} // X=100, Y=10, Text=State, Widget.X=10
fmt.Printf("X=%d, Y=%d, Text=%s Widget.X=%d\n",
type Label struct { label.X, label.Y, label.Text,
Widget // Embedding (delegation) label.Widget.X)
Text string // Aggregation fmt.Printin()
X int // Override // {Widget:{X:10 Y:10} Text:State X:100}
} // {{10 10} State 100}

fmt.Printf("%s+v\n%sv\n", label, label)
func (label Label) Paint() {

// [0xc4200141e0] - Label.Paint("State") HEEBS ANFEBEFZFERTER

fmt.Printf (" [%p] - Label.Paint(%q)\n",

; label, label.Text) - MEBEHRRTEER, NEEHRHR



GOESRIEAMEFE

type Button struct {
Label // Embedding (delegation)
}

func NewButton(x, y int, text string) Button {
Button{Label{Widget{x, y}, text, x}}
}

func (button Button) Paint() { // Override
fmt.Printf(" [%p] - Button.Paint(%q)\n",
button, button.Text)
}
func (button Button) Click() {
fmt.Printf(" [%p] - Button.Click()\n", &button)
}

type Painter interface {

_, painter

type ListBox struct {
Widget // Embedding (delegation)
Texts [lstring // Aggregation
Index int // Aggregation
}
func (listBox ListBox) Paint() {
fmt.Printf(" [%p] - ListBox.Paint(%q)\n",
listBox, listBox.Texts)
i
func (listBox ListBox) Click() {
fmt.Printf("[%p] - ListBox.Click()\n", &listBox)
}

[1Painter{label, listBox, buttonl, button2} {

Paint() painter.Paint()
} }
_, widget [linterface{}{label, 1listBox, buttonl, button2} {
: . clicker, ok widget. (Clicker); ok {

Elicld®) }
} }



type IntSet struct {
data mapl[intlbool
}

func NewIntSet() IntSet {
IntSet{make(map[int]bool)}
}

func (set *IntSet) Add(x int) {
set.datal[x] true
}

func (set *IntSet) Delete(x int) {
delete(set.data, x)
}

func (set *IntSet) Contains(x int) bool {
set.datal[x]
}

- BEEFET REFHITIE

« UndoablelntSet #1117 —41UndokY

7TiE

type UndoableIntSet struct { // Poor style
IntSet // Embedding (delegation)
functions [1func()

I

func NewUndoableIntSet() UndoableIntSet {
UndoableIntSet{NewIntSet(), nil}
}

func (set *UndoableIntSet) Add(x int) { // Override
set.Contains(x) {
set.datalx] = true
set.functions = append(set.functions, func(
} {

set.functions - append(set.functions, nil)

Iy

) { set.Delete(x) })

func (set *UndoableIntSet) Delete(x int) { // Override

set.Contains(x) {

delete(set.data, x)

set.functions = append(set.functions, func(
} i

set.functions = append(set.functions, nil)

s

func (set +UndoableIntSet) Undo() error {
len(set.functions) 0 {
errors.New("No functions to undo")
}

index len(set.functions) — 1
function set.functions[index]; function
function()
set. functions [index]
}
set.functions
nil

set.functions[:index]

) { set.Add(x) })

nil {

nil // Free closure for garbage collection



type Undo [1func() typedgzzsgzps[ggﬁzm{) ,

func (undo *Undo) Add(function func()) { } SRCeRce
undo - append(+undo, function)
} func NewIntSet() IntSet {
IntSet{data: make(maplintlbool)}
func (undo *Undo) Undo() error { }
functions undo :
len(functions) — 0 { S e i
errors.New("No functions to undo") set.datalx] = true
} set.undo.Add(func() { set.Delete(x) })
index len(functions) - 1 } { .
function functions[index]; function nil { ) set.undo.Add(nil)
function() }
functions[index] nil // Free closure for garbage collection
} func (set *IntSet) Delete(x int) {
undo - functions[:index] set.Contains(x) {
nil delete(set.data, x)
} X set%undo.Add(func() { set.Add(x) })

set.undo.Add(nil)

« EIMSEIM— Undo BIiZH i

func (set *IntSet) Undo() error {

- XFAUERZREHESH, MMERXA DI } setunde el
. TR, SMEHBBEZRAEMUHUNdO Y R 0 e

}
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EFRIAR

« Pascali& = z & Niklaus WirthZE70E K12 H
« Program = Data Structure + Algorithm

- BEREEFRITEVFEFZRR Kowalskit—Z 12 H :
« Algorithm = Logic + Control

- BEFNEREREEA:
« — T EREFELERZE, BHER1MEASZE
« BT EREH, ERISALNKBTERE #1EiE



7Pl: Control Logic iR ZE—#2

- EEFFEE

isMatch("aa","a") — false

("
isMatch("aa","aa") — true
isMatch("aaa","aa") — false
isMatch("aa", "*") — true
isMatch("aa", "a*") — true
isMatch("ab", "7*") — true

(

isMatch("aab", "c*a*b") — false

bool isMatch( char s, char xp) {
char xlast_s = NULL;
char *last_p = NULL;
( %s = "\0' ){

(kp=="%"){
p++;
(xp=="\0") true;
last_s = s;
last_p = p;
} (kp=="7" || *s == *p){
S++; p++;
} (last_s !'= NULL){
p = last_p;
s = ++last_s;
} {
false;
}
}
(kp == "'x') p++;
p == '\0';



ZEE B2 EHARIERRHEES
S HRIE X

RFREENTN MATILAZ B SRR AEARER HEXF

AWETF. BERE (175 E17) BT B R
« Logic Ho AR EEFTE XA - What
« Control&#4 R 2 & MLogiciB o A% - How
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{428 Control #1 Logic

- State Machine
REEX,
IRETEFEMN
R7ZSHaction
- DSL - Domain Specific Language
HTML, SQL, Unix Shell Script, AWK, IEMZR&EK:- -
«  HIEEN
EEXTER - B, K& #1816, 1oC/DIP. MVC:----
ERERIE - 1BIh. BiE. B
ZiEHE S\ %12 - Prolog



— R B2

function check_form() { var meta_create_user = {
var name ('#name').val();
(null name name. length 3) { form_id : 'create_user',
{ status : 1, message: 'Invalid name' };
} 1 L ]
var passwordl ('#passwordl').val(); flelds.' [ : : : 1
(null == passwordl || passwordl.length <= 8) { 1 id : ‘'name', type : 'text', min_length : 3 },
{ status : 2, message: 'Invalid password' };
} { id : 'passwordl', type : 'password', min_length : 8 },
var password2 ("#password2').val();
(pass"’°r‘{jzstatﬂisfwgrd:‘élggg:?),I{Dassword nismatch' }; { id : 'password2', type : 'password', min_length : 8 },
} . : :
var email ('#email').val(); {id : 'email’, type : ‘email' }
(check_email_format(email)) { ]
{ status : 4, message: 'Invalid email' }; };
}

] { status : 0, message: 'OK' }; var r = check_form(meta_create_user);
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- BEAENERSFEMBIEZEXBETNBRERFIZTZH,

o FHEREEILTHRA— OB ENHTRIEEER,

: Eﬁﬁﬁ%ﬁﬁ%ﬂ?%ﬁﬂ@ﬁ%m%ﬁo;mmmmﬂﬂﬂh—mmmm.
- BUEBABEX—FRFERXER person(Socrates).
. RFBHESHAXNEE S ey

mortal_report:-—
write('Known mortals are:'),nl, mortal(X),
write(X),nl,
fail.



}t [¥] U & [a] &% - Prolog

/* TEXUFERE */
color(red).
color(green).
color(blue).
color(yellow).

/* TEXB4E */

neighbor(StateAColor, StateBColor) :-
color(StateAColor),
color(StateBColor),
StateAColor \= StateBColor.
/* \= 1s the not equal operator *x/

/* ENXHEE BW #1 BY 18 *x/
germany(BW, BY) :— neighbor(BW, BY).

/* TENHE BW FIBY RP, HEHHSBXZE */
germany(BW, BY, RP, HE) :-
neighbor(BW, BY),
neighbor(BW, RP),
neighbor(BW, HE).




}t [¥] U & [a] &% - Prolog

/* EXBNMERIEBRR *x/
germany(SH, MV, HH, HB, NI, ST, BE, BB, SN, NW, HE, TH, RP, SL, BW, BY) :-
neighbor(SH, NI), neighbor(SH, HH), neighbor(SH, MV),
neighbor(HH, NI),
neighbor(MV, NI), neighbor(MV, BB),
neighbor(NI, HB), neighbor(NI, BB), neighbor(NI, ST), neighbor(NI, TH),
neighbor(NI, HE), neighbor(NI, NW),
neighbor(ST, BB), neighbor(ST, SN), neighbor(ST, TH),
neighbor(BB, BE), neighbor(BB, SN),
neighbor(NW, HE), neighbor(NW, RP),
neighbor(SN, TH), neighbor(SN, BY),
neighbor(RP, SL), neighbor(RP, HE), neighbor(RP, BW),
neighbor(HE, BW), neighbor(HE, TH), neighbor(HE, BY),
neighbor(TH, BY),
neighbor(BW, BY).

/* WEKE */

?7- germany(SH, MV, HH, HB, NI, ST, BE, BB, SN, NW, HE, TH, RP, SL, BW, BY).
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Kight

Iam the left brain. PERTRE SR & HUEEY agiphadios T TR TR A YRy . I am the right brain.
I am a scientist. A mathematician. : E: ; i i sk < - S I'am creativity. A free spirit. I am passion.
I'love the familiar. I categorize. I am accurate. Linear. $ ".1' (7 : 2 5 e ' - - . Yearning. Sensuality. I am the sound of roaring laughter.
Analytical. Strategic. I am practical. i ) : i : R i vt b [am taste. Thefeeling of sand beneath bare feet.
Always in control. A master of words and language. ; 0 B &t ; T P ' Iam movement. Vivid colors.
Realistic. I calculate equations and play with numbers. ERTARRAN X A ¢ ’ . [ am the urge to paint on an empty canvas.
Iam order. I am logic. i : i Kl e ¢ 7 [ am boundless imagination. Art. Poetry. I sense. | feel. b
I know exactly who I am. y i ERHHENG s I am everything I wanted to be.
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The principal programming paradigms

More declarative —=

|
I

|

Descriptive
declarative
programming . . .
XML, ""More is not better (or worse) than less, just different."
Datastructuresonly il s
Turing equivalent y + procedure ! ; v1.08 © 2008 by Peter Van Roy
,,,,,,,,,,,,,,,,,,,,,,,, First—ord ! :
| Observable [ [ f:lrlicti(())rn:lr : : + cell (state)_[™ Imperative
. nondeterminism? Yes No | programming i 3 programming
”””””””””””” | w Pascal, C
1 + closure : 1 Imperative
Functional : : search
orogr ing . : programming | * search
+ unifica_ltion Scheme, ML ! Ty — ! SNOBOL, Icon, Prolog
. '(e'quahty) . continuatzt'on ( unforgeabl‘e constant)
]?etermnustnq L . ADT 2 ol ADT i +m'
logic programming Continuation : ] —=  imperative (channel) (state) yy+ closure
programming ! i ! i S tial
1+ search Scheme, ML | Mool ML.E | CLU. OCaml. Event-loop S Beiy
: - d ! Haskell, ML, E  CLU, OCaml, Oz : ) ;
Relational & logic + by—need + thread : programming JEORIE NI
programming synchron. + singlea/ssign/mm + port E in one vat Stateful
Prolzo(g121 _SQL Lazy Monotonic /\' choice 3 (channel)  + thread functional
embeddings functional dataflow ! Nonmonotonic ! Multi—agent Multi—agent RIOCEIne
y + solver programming programming | w dataflow ol Java, OCaml
| 1 B E EZ E
5 z : | I 1O, n 5
Constraint (lf)glc) Declarative | = — | T Message—passing y+ thread
programmin, concurrent ! oncurrent logic ! z, Alice, i e —
CLP, ILOG Solver RIDETATIITE : ety 1 programming object—oriented
v+ thread Pipes, MapReduce Oz, Alice, Curry, Excel, Erlang, AKL rogrammin,
o — + thread \ (+ by—need : AKL, FGHC, FCP g T ET
st + single assignment synchronization : ¥+ synch. on partial termination 1 + local cell SOnCUTTeRt
programmin daﬁﬁ | | Functional reactive | ' ;;gt;’e ObJ_e:; programmin,
W 1 . amimi:
LIFE, AKL ! i | _programming (FRP) | Smalltalk, Oz,
? o PIOBIAMITHNE ! w Object—capability Java, Alice
y + by—need synchronization L. : Weak synchronous ! :
5 : . laz}t,' | programming | S ProSramming S| + log
concurren eclarative . ;
o);)nstraint CofiCiTient ! FrTime, SL CSP, Occam, Software
- : [ : ! ; E, Oz, Alice transactional
ammun, amimin, [ + tant tat 2 ” 3
OzprZ%irce lerry Ozpiz%irce Cugl'ry [ st ‘ hﬁns = pEBE sHbsCE e, e o AL
’ s s s I rong synchronous | | tuple space (Linda) SQL embeddings
! programming ! g
Logic and . . Esterel, Lustre, Signal | Dataflow and :
R Functional ! ! message passing Message passing Shared state
—~— —  Nond | —— —
: ondet. state ‘
Unnamed state (seq. or conc.) : | Named state

» | ess declarative




Programming Paradigm

|
Imperative/
Algorithmic

'
- Algol
- Cobol
- Ada

- Modula-3

- PLA
- C

Declarative

r
Functional Programming

- APL
- Miranda
- Haskell

- Lisp

- ML

Logical Programming

:

- Prolog

|
Object-Oriented

\ 4
- Smalltalk
- C++
- Java
- Simula
- Python



Paradigms




mizSE Il PN T ER4FE BXRIZIES
EiEWE
.
mperative  [ERRERKmEDRE TRUEERL
PO EESEREFEETHE (e C, C++, Java, PHP, Python, Ruby
eI\ kA GotoiE f]
= 5t 1% 24 RO 32 (EFD IR 4R
AT &E A £ B ERL
REBARL
Lambda iz : :
: BIHEERELRNF [ERNELEMEE GEMER. Pipeline. C++, Clojure, Coffeescript,
Functional i o L e ot o . : Elixir, Erlang, F#, Haskell, Lisp,
Tt NRE GIRSFIAT T AYEL |Currying. Map/Reduce/Filter) Pvthon. Rubv. Scala. Sequencel
B2 = 1. #13 (Rig)3) TR
FoH R Z B AR H
ZEIER (7. EEHh. HSF)
FOEEIES
HEES

Object-Oriented

H—AFRMEAERLE

P4 1o

Common Lisp, C++, C#, Eiffel,

=t gﬁ@ﬁiﬁ?ﬁ%ﬁﬁ—ﬁ%\ﬂ gﬁxu%mﬁ% Yova, PHP, Prthon, Buby, Scala
R FF L F R FS
Declarative EXITEHZEMARE SQL, E#MFTIE,

= A0

X B RRyimiz =l

4GLs, spreadsheets, report program generators

CSS, Prolog, OWL, SPARQL
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