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CiES I swap B/ #l

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

XY,
tmp;
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CGESH)IZE! - swapeR#l

void swap(void* x, voidkx y, size_t size)
{
char temp[size]; //not ANSI C
memcpy (temp, &y, sizeof(x));
memcpy(&y, &x, sizeof(x));
memcpy (&x, temp, sizeof(x));
}

#define swap(x,y) do \
{ chartemp[sizeof(x) = sizeof(y) ? sizeof(x)
memcpy(temp, &y, sizeof(x)); \
memcpy(&y, &x, sizeof(x)); \
memcpy(&x, temp, sizeof(x)); \
} while(0Q)

: =1]1; \



« BEOABRTEREZ, FEMAsize

- MBRFFH - char*, B4 swapHISBEBE_RIEH — void**?

- BEEFEAEE, BLAMRARANEBSELH? swap (&double, &int) ??
« CGEENEREMFHBER, AREIIEMNREES M

- KWEHRIFKE - sizeof IRESF 0]/

- KERBRKE vs KBFER - BEMNZiE—
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int search(intx a, size_t size, int target) {
for(int i=0; i<size; i++) {
if (a[i] == target) {
return i;
¥

}

return -1;



CiE& search BARELZ Bk

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

{
for(int i=0; i<size; i++) {
// why not use memcmp()
( cmpFn (a + elem_size x i, target) == 0 ) {
return i:
}
} int int_cmp(intx x, intx y)
recurn -1; y return X = *y;
} }
int string_cmp(charx x, charx y){
return stremp(x, y):

}
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C++ RIRMZE HIIR

long sum(int *a, size_t size) { template<typename T> .
long result = 0; T sum(Tx pStart, size_t size, T target) {
R o I TS T result = 0;
for{int {‘t'@;__“???' 3++H) for(int i=0; i<size; i++) {
} resu ALty ‘ result += pStart[i]
}
return result: return result;
} }

Bf—: MAFAXHNERREEIRFRBOHESHE
B result{lIIB L BN EEZEEHIZEL

BE=: BREE—, BINEEFEA—IEEAN EK5%Z" , 84, template S
ST, RS2 B, B, EEEEE result WEBELH?
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1. FERHEAEIMRILIE,

2. BEA—AIEAERN ERZA" , MAREETFHER for-loop

3. BE—1 Value Type RIS

4, BEBREBEIROCIE. HE. B, S5, LB, +-*/FEARRE o
5. BERABIESRNAEBTRAS “WEIBH" , “
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//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++(); while( start != end) {

value_type operatorx(); s = s + xstart;
b start++;

}
bool operator!=(Iterator const&, return s;
Iterator const&); }

- EEHBEYRT—1SH, BTHEAS[ENRSE Iter, T T NTHL T HIFIE
« ZEsum BB LB BT 158, BFH MK{LE.
o [ERE: MAOVATARA I Iter BIFEBILERETEI T £? ()
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template <class T>
class container {
publics

}i

class iterator {

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

reference operator*();

pointer operator-=();

bool operator==(const self_type& rhs);

bool operator!=(const self_type& rhs);
privates

pointer _ptr;
}i

iterator begin();
iterator end();

template <class Iter>
typename Iter::value_type
sum(Iter start, Iter end, T init) {
typename Iter::value_type result = init
while( start != end) {
result = result + xstart;
start++;

}

return result;

- ZATELENZ=HASH:
- WiRESR
« BIRERIANE

- ZEMEE
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BB E X EIE s struct Employee {
\ e - string name;

- WMRZEEITERTIRIE K, HE string id;

TERITHEKR int vacation;
. NRREEHHRTRSFARST, ,, (000 satAy;

FiRBRER D HI? ¢
o eenens vector<Employee> staff;

//total salary or total vacation days?

A XAZHER, BINRELEET sum(staff.begin(), staff.end(), 9);
jZRI—LE?

2

//what 1f I need max salary or min vacation:



EhNiZ 2! - ReducetH &

template<class Iter, class T, class Op> double sum_salries =
T reduce (Iter start, Iter end, T init, Op op) { reduce( staff.begin(), staff.end(), 0.0

T result = init; [1(double s, Employee e)
while ( start != end ) { {return s + e.salary;} );
result = op( result, xstart );
start++; double max_slary =
} reduce( staff.begin(), staff.end(), 0.0
ceturn result; [1(double s, Employee e)
} {return s > e.salary? s: e.salary; } );

- EREEXNREBIFL:
« TREHRE
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template<class T, class Cond>
struct counter {
size_t operator()(size_t ¢, T t) const {
return ¢ + (Cond(t) ? 1 : 0);
}

| -

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

}

size_t cnt = count_if(staff.begin(), staff.end(),
[1(Employee e){ return 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
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- BUXMEEREMNRMAT, STHREFRAITIRE

RHRAREX “WARE 3 "WHEBE" HEXXRE (FRiEX)
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 B BI4#Z% 05 — Pure Function

. HHE T
 Stateless - EBE A HEIPEMIRTS TR AR
Immutable - B RIEBANBEE, EEFHBIEE * Haskell
- BRERSHEAHGE  F#, Ocaml, Clojure, Scala
CHTHITRGE
« Copy-Paste E#RILIHE « HRBBEESFN
Eﬂﬂﬂ@*ﬂ‘f?iﬁﬁ]“ﬁ%iﬁ@l‘ﬂﬁ ° C#,Java,JavaSCript
- 54

- HIESHILRTE, ERARRIT
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// AERET,, AEpure funciton, BAES
int cnt;
void increment(){
cnt++;
}

// BR#E, pure function, TIRE
int increment(int cnt){

return cnt+l;
}

ARBE A ISR HERE
EERRBMAMREREHAFEAXER

def inc(x):
def incx(y):
return X+y
return incx

inc(2)
inc(5)

inc2
inch

print inc2(5) # % 7
print inc5(5) # %t 10

R ERIEN

KiEFHREEMARZE AL



State is like a box of chocolates.
You never know what you are gonna get.
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(define (plus x y) (+ x vy))
(define (times x y) (* x y))
(define (square x) (times x x))

(define (f1 x) ;;; f(x) =5 % x*2 + 10
(plus 1@ (times 5 (square x))))

(define f2
(lambda (x)
(define plus
(Lambda (a b) (+ a b)))
(define times
(lambda (a b) (x a b)))
(plus 10 (times 5 (times x x)))))

s+ TECUTrS1ON
(define factoral (lambda (x)
(if (<=x1) 1
(+ x (factoral (- x 1))))))

(newline)
(display(factoral 6))

s+ another version of recursion
(define (factoral_x n)
(define (iter product counter)
(it (> counter n)
product
(iter (+ counter product) (+ counter 1))))
(iter 1 1))



REBXEI=FEH - map/reduceffilter

¥ 159 EENIERE RN T\,

upname —['HAO' 'CHEN', 'COOLSHELL']

lowname =[]

for 1 in range(len(upname)):
lowname.append( upname[i].lower() )

1:‘1."1"’1\

def toUpper(item):
return item.upper()

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

string s="hello";
transform(s.begin(), s.end(), back_inserter(out), ::toupper);
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> 71 75 48 By 48 i > e # T EHAPIEBRIFIE
{—h6511ﬁ§laln$n1t%ﬁT num :[2' __5' 9' 7, _2' 5' 3' 1, 0, _3, 8]

positive_num_cnt = @

positive_num_sum = 0

= s - \ sy o f 1 i 1 -

iRk, BIE, BEEHRET L rangelientnm)

_Eo positive_num_cnt += 1
positive_num_sum += num[i]

if positive_num_cnt > 0:

iﬁﬁ?ﬂﬁﬂzﬂ-‘, ;%gﬁﬁ_[u{l)? average = positive_num_sum / positive_num_cnt
ElaifEE, URTEEIEEZE rint average

\[m 23

1245

#HHEHAPIERRFIOE
positive_num = filter(lambda x: x>0, num)
average = reduce(lambda x,y: x+y, positive_num) / len( positive_num )

s 71 75 B e e y;
RELX T ERBIRETAT A, vector num {2, -5, 9, 7, =2, 5, 3, 1, 0, =3, 8};
MARELEF vector p_num;

copy_if(num.begin(), num.end(), back_inserter(p_num), [I(int i){ return (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

o MR NEETF
# FRAREERNIES
xargs(echo, awk('print $2', grep ("chenhao", ps(auwwx))))
# o] A8 PR
pids =

for_each(result,

[ps_auwwx, grep_chenhao, awk_p2, xargs_echo])



def process(num):

i3 vs BRI

# filter out non-evens

if num % 2 !'= 0:
return

num = num * 3

num = 'The Number:

return num

nums = [1, 2, 3, 4, 5,

for num 1n nums:
print process(num)

%s' % num

6, 7, 8, 9, 10]

def even_filter(nums):
TOr num 10 nums:
if num % 2 == 0:
vield num
def multiply_by_three(nums):
TOor num 10 nums:
yield num * 3
def convert_to_string(nums):
fOr num 10 nums:
yield 'The Number: %s' % num

nums:= (1,2, 3; 4,.5;, 6;7; 8, 9, 161
pipeline = convert_to_string(
multiply_by_three (
even_filter(nums) ) )
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from random import random

time = 5
car_positions - [1, 1, 1]

while time:
# decrease time

time = 1

print *°

for i in range(len(car_positions)):
¥ move car

if random() > 0.3:
car_positions[i] += 1

¥ draw car

print '=' % car_positions[i]



def

def

def

def

HELH R &L - (BB E)EAE

move_cars():
for i, _ in enumerate(car_positions):
if random() > 0.3:
car_positions[i] += 1

draw_car(car_position):
print '-' x car_position

run_step_of_race():
global time

time —= 1
move_cars()

draw():

print '

for car_position in car_positions:
draw_car(car_position)

time = 5
car_positions = [1, 1, 1]

from random import random

while time:
run_step_of_race()
draw()



from random import random

L =
Eﬂﬁﬁ& def move_cars(car_positions):

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

def output_car(car_position):
return '-' % car_position
- EfflzEEEEENTE
def run_step_of_race(state):
return {'time': state['time'] - 1,
'car_positions': move_cars(state['car_positions'])}

° @ﬁl‘ﬂﬁﬁ%ﬁ%ﬂi@@1ﬁ def g:i;lftS‘f?tE):
Rz HE print *\n'.join(map(output_car, statel['car_positions']))
def race(state):
draw(state)
. ERHBEEERS if state['time']:

race(run_step_of_race(state))

race({'time': 5,
'car_positions': [1, 1, 11})
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Python RUfZ i8S - R HI—

def hello(fn):
def wrapper():

print "hello, %s" % fn.__name__

fn()

print "goodby, %s" % fn.__name__

return wrapper

“hello
def foo():

print "i am foo"

foo()

idecorator
def func():

pass

func = decorator(func)

foo = hello(foo)
S python hello.py
hello, foo
i am foo
goodby, foo



Python {21z - 7~ —

def makeHtmlTag(tag, *args, »kkwds): Gdecorator_one
def real_decorator(fn): odecorator_two
css_class = " class='{08}'".format(kwds["css_class"]) \ def func():
if "css_class" in kwds else " pass

def wrapped(xargs, »xkwds):

return “<"+tag+css_class+">" + Tn(xargs, #»rkwds) + “</"+tag+">" ~
etlry iransad func = decorator_one(decorator_two(func))

return real_decorator
@makeHtmlTag(tag="b", css_class="bold_css") @decorator(argl, arg2)
@makeHtmlTag(tag="1i", css_class="italic_css") def func():
def hello(): pass

return "hello world"
orint hellol) func = decorator(argl,arg2)(func)

it

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



Python #1558 + &ili

: g . “Pipe
class Plpe(.Ot?]eCt) r def even_filter(num):
def __init__ (self, func): return num if num % 2 = @ else None
self.func = func Pipe
def multiply_by_three(num):
def __ror__(self, other): EdA R
def generator(): cPipe —
s < convert_to_string(num):
for obj in other: TR R D e

if obj is not None: =
yl@l.d Self.funC(Obj) aefp:ChO(it‘em):
return generator() friat Sten
return em

def force(sgs):
for item in sqs: pass

nums-= [1, 2,3, 4, 5, 6, 7, 8,9, 16]

force(nums | even_filter | multiply_by_three | convert_to_string | echo)
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R B, HiERNHREHMRBITR,
BIWREAAI U ERZ/ALBHFEFREFREELEENR, BE—1/DERIZE P
BRI RS (£75) , REKENERME. RiEEMYT RE

c XRHHEEMRAES:

« Common Lisp. Python. C++. Objective-C. Smalltalk. Delphi. Java. Swift. C#. Perl.
Ruby . PHP. Javascript%,
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- "Program to an ‘interface’, not an ‘implementation’."
- FERAEFCEEMERERE. 5. XA,
- ERAEAFENESNAT, RFZMERENEO.,
- FIFHR. HIE BIEHE, 25
o FHEEEXRAVEFRMES,
- "Favor ‘object composition’ over ‘class inheritance’."
« BREERFEERE—LRXEMZITFSSINAET,
« REMFETMUTEREN FEBFTENE,
o BAMUAAMAKEZZATHRBER, BEXRLEEFEPFTEEMEINRSXENTIE,
o BWEKEZHINIZEENT H75,
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interface BillingStrategy {
public double getActPrice(double rawPrice);
}

// Normal billing strategy (unchanged price)
class NormalStrategy implements BillingStrategy {
@override
public double getActPrice(double rawPrice) {
return rawPrice;
}

by

// Strategy for Happy hour (50% discount)
class HappyHourStrategy implements BillingStrategy {
@Override
public double getActPrice(double rawPrice) {
return rawPrice x 0.5;
}

class Order {

private List<Double> orderItems = new ArrayList<Double>();
private BillingStrategy strategy = new NormalStrategy();

public void add(double price, int quantity) {
orderItems.add(strategy.getActPrice(price * quantity));
}

// Payment of bill
public void payBill() {
double sum = 0;
for (Double item : orderItems) {
sum += strategy.getActPrice(item);
}

System.out.println("Total due: " + sum);

e

// Set Strategy

public void setStrategy(BillingStrategy strategy) {
this.strategy = strategy;

}
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« OMHR RERF. KREBF. BRETF. BREET
- mOENE: MR, BE. Mg EE

| Fumiture |

- density : double s ’

+ getDansity() |+ getWeight()

Desk

+ getWeignt() ' + getWeight()
+ getBurningPont() + getSurningPoint()
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