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sizeof

sizeof(char) =7
sizeof(short)="
sizeof(int)=?
sizeof(long)="
sizeof(float)="2
sizeof(double)=?
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* Sizeof()& H 1

typedef struct _a typedef struct b

{ {
char ci; char ci;
long 1i; char c2;
char c2; long i;
double f; double f;

1a; 1b;

sizeof(a)="7 sizeof(b)="?
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M Sizeof()li H 2

#pragma pack(8)

struct sl
{
short a;
long b;
3
struct s2
{
char c;
sld;
long long €;
3
struct s3
{
char c;
short a;
long b;
long long €;
3

#pragma pack()
1.sizeof(s1)=? sizeof(s2) = ? sizeof(s3) = ?

2.82fc)aii 2 1 LA 7R 2d?
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~ Sizeof()H H 3

typedef union

{

long i;

int K[5];

char c;
} DATE;

struct data

{

Int cat;
DATE cow;
double dog;

} too;
DATE max;
sizeof(struct data) = ?sizeof(max))="
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~ Sizeof i A /N HEN

(1)bool(BOOL)/char/short/int/long/float/double/longlong, #&4%F, #ZHr KN EZ /D2
(2) X 5578 ]
A B RX5F
a) R S5 N
E%ﬁj%%%? 5 R A B A T A AR AR M HE A T 5 ) R 4R il 1 (i #2 1-size of (SR 1Y) 5
b) BEAAXT S HN] -
ZERHLS RN ARG T Ksizeof CGRAY)ITEE £ fi
B3 1%t 5%
#pragma pack(push) /MEFEXF FFIRAS
#pragma pack(n) //5E LRI 55 2in
T &5
#pagman pack(pop)//1kZ K5Ik
T A T 1R R S ZE AR B0 S Bln . #pragma pack(n)R i e AL & PAn R 5
77 e BRI S BT S a0 T PR SR S A
a) R SN
N0 5 Ul AR A BN AR aa bk (W A2 & min(sizeof GRAY), n)BiH A543k,
b) BEAAXT - HN] -
CER S NN LR AT min(& K fIsizeof(CEY), n)HIEHL.
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b

= RN

struct 35 45 14 4
IRCYIIES
8
Bl .
typedef struct _Demo
{
int a:4;
int b:4;
int c:2;

}Demo;//sizeof(Demo)=4

a) — AL I R A, ANBEES N o A Pl 2 TR AN A U A, A
N BonEAE O AL . AT DA S RN B BT T A

b) T ALIRA foVFES P AN 2 15 BRI AL I R BEANBE R T — N K B .

o) A A4, Xmfe R HRAEIH e s R A B . o 44 AR A R FH Y

d) WERAH SRR - BOlt 2R AR [, B 98 2 AV F- 2R R ) sizeof (S AY) K/, T e T B9 7 Boks B <B AT —
MNrBAEE, BEEIARAG NI,

e) WA B KSR ARUAR [R], H LA B 2 AR TR [ sizeof K/, T J 1T ) = BORE AGET B A7 i 5 o0
TG, HAwm#s oy AR/ B H A

) G RAHAB R I B R RIANR], U 25 g o ) BARSE A 22 5%, VCBREUA R4 772, BIAS[RIfr ek
BAFTBAEA R AL 8RR 75 Hr s M GCCAHIDEV-CH+ER K BT 46 77 20
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* Sizeof() & H 4

class A

{

public:
A()
{

}
void fnl1();

void fn2();
protected:

char a;

Int b;

static int c;

%

class A
{
public:

AO{}

void fnl();

void fn2();
protected:

int a;
private:

int b;
¢
class B:public A
{
public:

BO{

void fn3();

void fn4();
private:

int c;
¢

class A
{
public:
AQO{}
virtual void fn1(){}
void fn2();
protected:
int a;
int b;
3
class B:public A
{
public:
BO{}
virtual void fn1(){}
void fn3();
void fn4();
private:
intc:
3
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FRELEHIMRA?
class Null

{

}

struct _Null

{

}
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D. Wit HE— PR T R= DT
sizeof(A)/sizeof(A[0])

E. sizeof() /& B PhAT I A 1 A it PR A A ?
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M Sizeof()ﬁ“%:—i&éﬂﬁﬂ TRET

char *pl = “Hello, word!”

char p2[] = “Hello, world”

char p3[] = {1, ‘e’, ‘I',’I',)o’,’, ;. **, 'w',’0’,'r’,’I",’d’}
Sizeof(pl)=?sizeof(p2)="7sizeof(p3)="

void func(int.af], int:n)

{
printf(“%d”, sizeof (a));

}
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Y BBMMAE, ERE, S5

S TR ENRERNFRAE, AR, 54aEH
inta =0;
char *p1,;
static float f;
void main(void)
{
int b =0;
char s[] ="123";
char *p2;
char *p3 = "hello, world";
static int ¢ =0;
pl = (char ¥)malloc(128);
p2 = (char *)malloc(256);
free(pl);
free(p2);
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= B

void fun(char cl]) In C++, the string literal “C++",

{ printf("%d\n" , sizeof(c)); } which is the type of char,occupies
void fun2(char &c) exactly .......... of memory.

{ printf("%d\n" , sizeof(c)); } A. 3 bytes

void fun3(char(&c)[9]) B. 4 bytes

{ printf("%d\n" , sizeof(c)); } C..5bytes

int main() D. 6 bytes

{

char c[] = "12345678",
printf("%d\n" , sizeof(c));
fun(c);

fun2(*c);

fun3(c);

return O;
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AL, =hALse, #hg

FM

o LEAME (-1, 128, 0, 127)

o fMEBTFE TR (BU+1D)

iEAjinti = -1, 347G, ERNFFRRIERZ
A
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M AN AN DU SNy A WA 4 A 2 SR
RN S E A
M2 (0=000061a8)

AN — A RGN Semg e TR

= K ) s *
B.EM ALt i, N AT 0 #
F# Fhtonl()Bintohl ()RR 2?2 A o 2
2T A AR AR 4 Z o
C. 2 — NI % 2 p o
ke gl ; TE 45
bool is_integer_lower_store() int chgendian(int x)
{ &
) t tmp=0;
INt X = 0x1; 'Cnhar o o
: p = (char *)&x;
char *p = (char*)&x; int  shift =sizeof(int)*8 - 8;
if (*p == 1) for(inti = 0; i < sizeof(int); i++)
: {
| return true; tmp |= *p<<shift:
else shift -= 8;
return false; p++;
}
} return tmp;
}
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MofriEE (D)

5 e JdEB e ZE R A 2 il
FEARERAE

0 #define BITN (1<<n)

o A. Bf7: a|=BITN;

o B. /5%: a&=~BITN

o C. Hlr: a&BITN

o D. HUK8f7: a &0xFF

o E. a>>3 a&7

0 FARTECS F R B RS 17 BONEUR
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M RriEE (2)

a5bH AR

void swap(int a, int b)

{
a=a”’b;
b=a”"b;
a=a”’b;

}

(4) L 1 Ve 1 Ui R B ) — gk | TR 5 22 201
(5) anfay A — N EUZ 2N T 2

(6) WK 7755 5 T IP Lkt 55 4k A — AN A2
(7)THE N RIA

(char)(127<<1)+1

(char)(-1>>1)+1

1<<2+3

(8) Design a double linked list with only one
pointer per node

int func(x )

{

int countx = 0;
while ( x)
{
countx ++;
X = X&(X-1);
}

return countx;
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M yest (0)

AET: SRS AR, LRSS

MR R . E320flé b, ei—F
1 GRS R AR
WAL T8 M — S WAL, 5 P77

I S — T

p

RETpfaIAl, R e REyiRgbik
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M oyert (0)

/17 T A2 F typedef g SNt i i i ) g SO0

B, (5 SRS, R Which of the following statements
T e N T D creates and initializes a pointer
typedef struct _node named salesPtr?

Ut vae A. salesPtr = NULL:

node vk e " B float &salesPtr = NULL;
node *pnode = NULL; //7 B AR T 1L, T30 Ta4 C. float *salesPtr = ™"

pnode = (node *)malloc(sizeof (node)); // N 1753 I D float *salesPtr = NULL:

1155 AN N AF 7 B RIS 0, R et vk A 5

NN EIXFEREIWTE ), SRS IR E — 4 RIFIETR
ISR FERI W, IR BRI, 238 RE PP I NULL AR £ 3 35
if (pnode == NULL)

RS ALRE, 3R 18] BE AN 2 R RS

}
memset} node, 0, sizeof(node)); 1153 FL B A7 L%
ik, WA HEAIERPIRE R

pnode->value = 100;
printf(“pnode->value = %d\n”, pnode->value);
node * ptmp = pnode;
ptmp +=1;  [HEEF SIS SR, (HAHE SO
free(pnode); MEMTHNAEG, S5 WRE, 52t
1 P R HBCAE 73 e YR TSI
pnode = NULL;/IBE TN ARG, i 244485 EINULL, B kB FR4t
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= FRE IR

nOde *p = ... #include <stdio.h>
! NS int main(void)
p+=nel, pRIRIE
_ N o, int a ;
Zj] EI,(J 4i§$%n/l\% printf("%d,%d,%d\n", a, a+1, &a+1);
—_— H * return O;
™, ﬁ‘ﬁmn/\ \
sizeof(*p)” %13 : A SR

1310392,1310432,1310592. X4 #7)5

RETHIEGRIEH S S .
R
(char *)p + 1
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M ogart (1)

P&

1) int*a[l10],

2) int (*a)[10];

3) int (*a)(int);

4) int (*a[10])(int);
5) Int *a, **a;

6) char stri];

7) char *str, **str;

sizeof O THHEIRHKE,

char *pl1 = “Hello, word!”

char p2[] = “Hello, world”

char p3[] ={'n’, ‘e’, ‘I',’I',;o’,),, * ¥, 'w’,o’,’r',’I',d’}
sizeof(pl)=?sizeof(p2)="?sizeof(p3)="
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M ogart (2)

—, WEBAKE

int a[10];//sizeof (a) = 10*sizeof (int) = 40;

int a[10];
void func(int a[], int n)

{

}
= ot NS, R B TR AN E S

printf(“%d”, sizeof (a));//ILI E 4B L AFa4r, FrbA sizeof (a) =4

#include <stdio.h>
int main(void)

{
int a[5][10];
printf("%d,%d,%d\n"; a, a+1, &a+1);
return O;

}

=, SRR

#define OFFSET(TYPE, MEMBER) (size_t) (&(((TYPE*)0)->MEMBER))
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M oyart (3)

NI I CARIBLEVC++6. ORI A AR 58 1 F- &
THIBITER S A7 BRI R A

#include <stdio.h>
int main(void)

{
Int alb] ={1,2,3,4,5},
int *ptrl = (int *)(&a+1);
int *ptr2 = (int *)((int)a+1);
printf("%x,%x",ptrl[-1],*ptr2);
return O;

}
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ekt 5] X 5]

51 H 2Rt
51 AT BT 1 A Ak
I EETREr w4, WETas U7 (#

int func(int a); //Mf&{E
int func(int *a); /M&+a%f
int func(int &a); /£
Int x = 10;

func(x);

func(&x);
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B[ IR —=
= TREFIE RS

TR 5 B 1R s - w1 a6 4k

5EF I INRIE BAE S R R R ET iR IS A RN

1 A mallocEknew y$8 %173 Tt P AT B 52 1% 4 T P A7 93 Tic A2
T, TR G WA A T PTG AL

WMRFRE TR RIS — S BN AE, A e e H
e )5 T ERINNAT, R e R R I, By bk N AF
MIF . JoiERIX " a5 o Vs B 5l v Bl B A ge fe &t

5 EFAE AR (R BN NAERE IR N 1% B8 B INULL, By ik
EHE ks
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= FekbrE]

class CXData
{
public:
CXData()
{
m_dwRefNum = 1; //5] F i+ £UR ¥ {E
}
ULONG AddRef() /305! A
{
ULONG num =
InterlockedIncrement(&m_dwRefNum);
return num;
}
ULONG Release() /17> 51H
{
ULONG num =
InterlockedDecrement(&m_dwRefNum);
if(num ==0) //41H8ON0 T, RN AT
delete this;
return num;
}
private:
ULONG m_dwRefNum; /5] Fiit%k
¥

AN

I FH SE 451 -

CXData *pXdata = new CXData,;
I8 FH Hi G N4k
pXdata->AddRef();

I e, RS %,
pXdata->Release();

MBI 77
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M 3= SRR IR S W
= C/CH++iE 5
typedef

typedef iR [EI{H (stdcall *FuncName)(param1, param2...);
typedef struct _StructName

{

} StructName, *PStructName,;
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M #define

= #define f(a,b) a/b
» f(5+3, 5-3)
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M static

AR &
WA T T R BCSE A — N B — N L AP AR ek
intadd _n (intn)
{
static int i = 100;//F A B 4 /AL &
| +=n;
return i;

}

B.12 ’rﬁ@ﬁ

f)”f KFE i Intel {1 2 8

L Ac BT Ic ek LT AR 45 saic, i 2
/\7@ Y X P statio B B T fE ST (it % feok I Ah ) 2

C.C++H

FC++H, static/aifi A&, f/\
H (25 i
S

N

PR B 8 T CH R IIER S R,
AT PASEI 2 AR R TR L=, I
JFU, BIPRAE |22t DRI, ifas i i
%/l\ B A -

L, Bl VAU IR H SR AR E S R -

§bt

NATEX ZILEFTH . fE2RH
Eﬁiﬁﬁ 82 S B AT
SR BT B IR R

ﬁ%*}ﬁb\ BR AN A2 [ oth

Al

/

iy
)
Hﬂm
E
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M 1Tall
— extern “C

5 ]
Int g_ITotal = 0;
extern int g_IiTotal;

C++157 FH ¢ B Tl [ pR 25 (B 2 E )
extern “C”
{
Int func(void);
}
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R-[ .
— volatile

a.#include <stdio.h> b.#include <stdio.h>
void main() void main()
{ {
int i=10; e e A
inta=i yolatlle_ int i=10;
printf("i= %d",a); Inta=1;
IR THIC G v ) OV FH 35 A2 25048 P A7 iR AE printf("i= %d",a);
IMELfE AN LE 2 PRAR FITE asm {
__asm{ —
mov dword ptr [ebp-4], 20h mov dword ptr [ebp-4],
} 20h
intb =1i; }
printf("i= %d",b); inth =i
} N N He IV g H t.I:_II’_ (ydn b .
TERRIA B TR, g R T \ printi(*i= %d",b);
=10
i = 32 a3 e A Frelease i A
fErelease AL IS THEST , FIH G R a0 T EATREE, i ER .
i =10 i =10
=10 i =32
KPR R K E T EW
1/E)EH o]
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Volatile(2)

DA A AE T 33X AN AR S ] b ZTURECAR /)3 Co L B B3 BRI AN AR 2 A
C. Uik~ A PE A A A0 52
for(inti 0; i<100000; i++);
A IR S IE A H TR FE F
@%%%%ﬁﬁ%%u%%% RABA AT
IR ik
for ( volatile int i=0; i<100000; i++);
AT T
D.— /S HBE A Lhigconstidh il LhsEvolatilel 2ol LL . H B2 a7 A7 4%
E.—MEE T LUZvolatilend ?_nT L,
NI R B AT AR

int square(volatile int *ptr) — Int square(volatile int *ptr)

{
return *ptr * *ptr; int a = *ptr;
} intb = *ptr;
return a * b;

}
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M Char /SWITCH

char

A.sizeof(char) =1

B. I KIS & 15 B r] A HE
char tmp;

if(tmp<0){...}

elsef...}
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M -
= Include

t#include
t#include “x.h”
t#inlcude <x.h>

t#include <x>

<x.h>: CPFrifEEEH Z HC++IrdEE

<x>: FIICHHRHERE, TANT std& 720, 7FE4 A using
namespace std: K/ F

<cx>: CH+Hin#EES —ChrifEfE, AN 1 stdda 7258
“x.n": P RSO, NHETH SRR
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M
— const

const

A. constiaifids s
CH AR &)

B. const&fipR AL

const int func(const

char*str) const

e MR TS X
51X 7

1) constint *a;
2)-int const *a;
3)int * const a;
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M
o 1:7'37% ’f/lg f{ﬁi L tiie

00-. Hesly

N 7 I #e- 4 (ED) - (D) # (IR () sizeef PRI
DL deh 54 &1
= I | + HEsk

(2)H 5 NI R 05 =

1<<2+3:? " B

=g WESHH

(3)'=="5"=""5HI X a e

Heg

_‘/l\/El\i‘%' E‘J%%?J’E"\ ‘/IZ‘XIE | het

REPH)— IR : o

I HELE

(4)”+:/*:/<<:” : it

RN I O I O SO () = WELE

(5)a>b?a:b J i

= = A)
(6)i++5++ixk1{H
TR ¥Ry AMES) & (TS 8GR
I EH I D
LS A BOCRHBRA 8 (HREHM 5 (BAEHD
CHURT B2 5 LE O i (HBHE SRR
BIL=% 5 B (LR I GBHRERM = (ZABHM %
CHARDU, S3352) URMEIZHFF, +=. —=%4i5EHM) M
CERUZEHED
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M R AR IS 17 45

Int main()
{
Int a,b,c,d;
a=0;
b=1;
c=2;
d=3;
printf(“%d”,a+++b+c+++d++);
/l(a++)+b+(c++)+(d++)
return O;
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M

it

o
M|
A
void print_array(int a[], int n)
{
for (inti=0;i<n;i++)
{
ali] = a[i+1];
printf(“%d\n”, a[i]);
\ }
T B IR T R O -

int a[10] ={0};
void print(int x[])
{
for(int i = 0;i<10;i++)

{
print(“%d\n”, X[i]);

for (inti=0:i<n-1; i++) }
void ReverseString(char * str) }
{
int n; - . .
char c: void main(void)
n = strlen(str); {
for (inti=0;i<n/2;i++)
{ int a[9] ={0};
c = str]i]; _
str[i] = str[n-i]; print(a);
str[n-i] = c;
) }
} EWREEN, KR, B4, RIEEREY
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M ., v g
— HH G

typedef int (&A_10)[10];

L.

void print_a(A 10 x)
{

for(inti =0; i< 10;i++)
{

}
}

printf("%d\n", X[i]);

int _tmain(int argc, TCHAR* argv[])
{

int a[11]= {0};

print_a(a);

return O;

}
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M .
B

void BuildToLowerTable( void ) 1* ASCIH A/
{

unsigned char ch;
FEEREBNERENEEH S Y
for (ch=0; ch <= UCHAR_MAX;ch++)
chToLower|[ch] = ch;
1R RSO NG TR %
for(ch =‘A’; ch <='Z’; ch++)
chToLower[ch] = ch +'a’ — ‘A’;

}
void * memchr( void *pv, unsigned char ch, size_t size)
{
unsigned char *pch = (unsigned char-*) pv;
while( -- size >=0)
{
if( *pch ==ch)
return (pch’);
pch++;
}
return( NULL );
}
1171 T AR -
char c*= (-1);
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M

= éj‘;{{m |

void funcl(char* s)
{
char buf[10];
strepy(buf, s);
}

void func2(void)
{
printf("Hacked by me.\n");
exit(0);
}
int main(int argc, char* argv[])
{
char badCode[] = "aaaabbbb2222cccc4444ffff";
DWORD* pEIP = (DWORD*)&badCode[16];
*pEIP = (DWORD)func2;
funcl(badCode);
return O;

\>§l
=K
I
L
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R

#include <linux/module.h>
int init_module(void)
{
char buf[10000];
R UL R A
memset(buf,0,10000);
printk("kernel stack.\n");
return O;

}

void cleanup_module(void)
{

printk("goodbye.\n");
}
MODULE_LICENSE("GPL");
ISR BRI B 2 (AMD
IIAZARHI RN 2/ (AKERBKD
AT A WS 25 2 R S 2
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M i i1
REECRRL

void* memchr( void *pv, unsigned char ch, size t size)
{
unsigned char *pch = ( unsigned char.* )pv;
unsigned char *pchEnd = pch + size;
while( pch < pchEnd)
{
If( *pch ==ch)
return ( pch);
pch ++ ;

}
return( NULL );
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M const, inline 5#define[X R

ABHE X A

#define PAI 3.1415926 //7:5E X

const float pai = 3.1415926  //F &, PAEEA, A, TR et A
B. {4 L

a.#define

ﬁﬁﬁ%%ﬁ%ﬁﬂ@ﬁ,K%E%%mﬁmﬁﬁ@ﬁﬁ%%%,%uﬁ%~4%&ﬁﬁ~¢@ﬁ

WHYCE, HRZERFSFET X, ARV AR E KT, XeZMRR, BERERmE.

b.inline

PR 55K R M 2 Y DX T, e TIUAL BRGS0 5 AT AR, T P Bk bR 8 8 5 2 3 47 1) SR SE T

i EL Y IR A ECIE (R A, A i B BRI %, NECeR SR — AR R IE,  BTRABUH [ R

%g%&ﬁh@¢Tﬁ%%ﬁ% PRAT MR s BRI I N, AN O A T4k
N — u ] H

AE Tinline S8 1) SR A, A& H] B ROARRYS Faab A7 B i, o T IS ARG A T R AR AR

7o R BR BCE S Hinline OB, AN T BR BURE SRAT IR B HERR 4R 5P T4

C. FZE L — X2 i

#indefine POWER(x) X*X

#indefine POWER(X) (X)*(x)

#indefine POWER(X) (xX*Xx)

#indefine POWER(X) ((x)*(x))

CHI1.cpp AR X ) 2
newflimalloc [X %]
struct 1 class[X %]
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Y C++HH [ 5 = R4

C++IH [A] 0 5 B = RAF M S vk
(1)3 2%
(2) 4k 7
CEZS

R 35 R BONAT A A ERIR (8]

TR
2
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o &fé&f%ggn»-

(L) Z W

IR AN 6T [ — N B 2 AT AR e
Z AT I R R B S . B IR R
(B D RIERAEH B R ER, C++&1E
53T % R Bk R A 2 Hh e 6 TR ) S o 1 R
ﬁ

RVl
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- AR B/J fy_l

Shape FHBEE
N ARk R
A AL
4 e 3ot Al P ShupenfaArea) virtual?
& Shape:Tipat) 1 > S hae
& Shupe e ] » Shape: Fyme)
Circle HFNEAE
il | Wbk _l §
& Circle:; et e o) Circle:: (et dreal)
Je Circle: T
AeCiirele: Pritd() L Civele: :Prptl)
cF R
ECircle: B =
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& L miEll g
| ® . RxramER p 5
RN @R efiTag
BRI N-EEE o
KR EHELIHIE D RS
B | KN R R i
R S i R R E 5 (TR
ORI BT o - -
SEEBHEEZ RN S
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M static cast

dynamic_cast: i i 7F 3
?%D‘JJL’E%%Z@%T@N@
const_cast: 34X

constflvolatile [ ¥ #t.

static_cast: — M55,
U FRARANFNIE 2% FH A,
XA
reinterpret_cast: Tk 47
A AEAT R IR 22 Ta) RS
B, W— PR
N—NEEIVEL
reinterpret_cast R fEfEfE
Bz A, siETRErS
2wl

Static [ #5 #:

AT RE RGP RS E 2 [AFa £l
SR, 34T EATE GE2RR4aE
g R RN R am); AT
ITH e (FEIESRIEE BT F A a1 2R 3K )
i, HITREINSRERE, el ase
o

B FH T AR EHE T 2 1] e

WAlintEE #efichar, fEinti#fenum. X
FhiE 3 ) 22 A MBI RN R ARIIE
C.iUTTaet e a H AR R 485t .

D AT AR SR A ) 2k =% i plvoid R Y
E.static_castAfe s #ifrexpressionftjconst.,
volitaleZ% & 4: .
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~ static cast(1)

class B class A
{ { |
public: public:
. : int m_iNum;
'r?t mJNU_m; virtual void fO{}
virtual void foo(); ;
|3 class B:public A
class D:public B %
{ : c,Iass D:public A
public:
char *m_szName[100];, %
% void foo()
: * {
}/md func(B *pb) B *pb = new B:
_ pb->m_iNum = 100;
D *pd1 = static_cast<D *>(pb); D *pd1 = static_cast<D *>(pb); //compile error
D *pd2 = dynamic_cast<D *>(pb); D *pd2 = dynamic_cast<D *>(pb); //pd2 is NULL
} delete pb;
}

ZEWIENE, KR, B2, REFEE
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~ static _cast(2)

//lconst_cast
class B
{
public:
iInt m_IiNum;
}
void foo()
{
const B b1,
bl.m_iNum =100; //comile error
B b2 = const_cast<B>(bl);
b2. m_iNum = 200; //fine
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M KRN B RAT A

class Nothing Which items (item) are (is) not in
{ the list of the default methods a
}; class has?
A THI S A 5 B 2 S8 H - A. Copy constructor
class Nothing B. Copy-assignment operator
{ C. stream insertion << operator
public: D. All of above

Nothing();

Nothing(const Nothing& rhs);

~Nothing();

Nothing& operator=(const Nothing& rhs);
Nothing* operator&();
const Nothing* operator&() const;

ZEWIENE, KR, B2, REFEE
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Deep copyAfshallow copy

The default copy constructor performs:
A. Deep copy

B. Shallow copy

C. Hard copy

D. Soft copy
(D H| R
15 ST R BT A s el 2 A I ORTS GAR [FI ML, T BT 1
XTEARGT R 5| AR IG A SRR 5. g2, HEHINNE
HIPTE R R, AR S5 RS
QURE ] (R
ﬁﬁ%ﬁ%%%ﬁ&%%@ﬁSE%mﬁ%Mﬁ%@,%2%
5 HAN RE) AR T, L 5] ] HAh ] 5 AR Bkt 4 g o) 2 Al g
HURT R, A A IR 5| [R5, IREH
TR SR BT R P 5] RS RAE & 7.
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class String void DoNothing(String localstring)
{ i
public: String s = "Hello, my house!";
DoNothing(s);
------ I AT s 2
private: String b = “hello world!”;
char *m_data; String'a = b;

© s WA R,
\ “Hello, my house!”
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= RME B BT

(1) RNi&it— 5T String & String::operator =(const String &other)
string a("hello"); { 1 AL 1 B

string b(*world"), f(this == &other)

b=a; return *this;

string a(“hello, world”); IIRETIUR R B N A7
DoSomething(a): delete [| m_data,

o BCHT AT, #5 DL
int length = strlen(other.m_data);
m_data = new char[length+1];

a: data——> "hello\0" strcpy(m_data, other.m_data);
b: data——>"world\0" return *this;
}
a data ————— > "hella*0”
b data ————— + “worldi0

ZEWIENE, KR, B2, REFEE
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= K3 B SR

String::String(const char *str)

{

555 5 s

if(str==NULL)

{
m_data = new char[1];
*m_data = \0’;

}

else

{
int length = strlen(str);
m_data = new

char[length+1];

strcpy(m_data, str);

}

I1¥% ULRE) 3 PR KR

String::String(const String &other)

{
int length = strlen(other.m_data);
m _data = new char[length+1];
strcpy(m_data, other.m_data);
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M

WRFF? B A EUR BIATEE10?
(D) EAS Clnint/float/chards) EXIIELE)R S &

A UND R R

(A AR B M IR AL B X 51 2

Xy AR 2 AR T U5 N AZAER]

ga i A2 sLEl; const W R I AE R IR A1) 3R Hh S

i

(2) F R ATIACIL P B 1245 7= B B — 5

(3) C++2-

H TR AR ANRETE SRS TE XE

SSUETILGEee

HREERE X /MIgatt, I+ HATaate A
RS RGN, IABRIELE, RKICVAESR
HMiE P IX AL S B A, BRARE T — 2R AL

K7 9]

REML— k. 4N
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— R AIIs A 2R

template<class t> class MyClass
class array { {
public: o public:
array(int lowbound, int highbound); MyClass():
T private:
private: 5 intm a:
vector<t> data; // ZiHEA7fit1Evectors) L
% int m_D;
size_tsize; /| B ILENEE int m_c;
int Ibound, hbound; ///FFR, 4:fR ¥
H MyClass::MyClass()
template<class t> : m_c(0), m_b(0), m_a(0)
array<t>:.array(int lowbound, int {
highbound) )
. size(highbound - lowbound + 1),
Ibound(lowbound),
hbound(highbound),
?}ata(size)
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* Statich¥ U1 I IE 4L

class myclass
{
public:
myclass();
private:
static int X;
static float y;

}

I AERTUE A B I A5 A] LLAE 2R AU 0] 37> P S FAAT il A
Int myclass::x = 0;

float myclass::y = 1.1;
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- Wit—1 3R, RE

class Singleton
{
public:

static Singleton* Instance();
protected:

Singleton();
private:

static Singleton* _instance,;
I3

Singleton* Singleton::Instance()

{

if (_instance == 0)

{

_instance = new Singleton();

}

return _instance;

}

Singleton* sgn = Singleton::Instance();

= R — AN SEA
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AT ) BR B BT

Class A{};
Class B:public A {}

A *pa = new B();

delete pa;

pa = NULL;

143 pRECNAT A AN B gvirtual ?

PRI D9 ) 345 BRECAS RIS N T ) 4 0 R 51 4
PEAEI, SRTMvirtual function & BN T AR ST
FEANTT AL N e IE AL BENT & . 54k, virtual
PRBCEIEA AR B R A ANF S0 1E,  IAEXS
FIBEA A, WA B virtual B ECK 58 iR AR 58
HIEIE. H O RAE WG, 28 &disableff]
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el ALY AR

ﬁ%lé 7';/j

N\

AP eﬁ@e

R

FazuCipZES

AHT D> FEE

CAutoLoc
?

Ker

RN \) 4 » I J l -
»
TR B8 5 FH P
class A
{
public :
A(inti=0)
{m_i =i;cout << m_i << "A:A()" << endl;}
~A(){cout << m_i << "Az~A()\n";}
void f(){cout << m_i << "A:f(O\n";}
private:
intm_i,
%
class B:public A
{
public:
Am_A;
B(inti):m_A(i)
{
cout << "B::B()\n";
}
~B(){cout << "B::~B()\n";}
void f(){cout << "B::f()\n";}
3
void main( void )
{
A *pa = new B(10);
pa->f();
delete pa;
return;

ER TR, R, 24, RIS
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M cAutoLocker

class CLock class CAutoLock
{ {
public: public:
void Lock() CAutoLock(CLock * IpLock) :
{EnterCriticalSection(&m_sec);} m_pLock (IpLock)
)[/oid Unlock() {
LeaveCriticalSection(&m_sec);} Lock ->Lock():
E:Lock 0 } m_pLoc ock();
InitializeCriticalSection(&m_sec);}
{DeleteCriticalSection(&m_sec):} {
m_pLock ->Unlock();
private: }
CRITICAL_SECTION m_sec; private:
h CLock * m_pLock;
3
s FH A5
CLock m_lock;

CAutoLock(&m_lock);
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M [ %% ‘4 [
j[:lass A e
public:
virtual void f(); Y
priva.t.e.: & dita memhers
int m_data;
} C dits merwhers
class B: public A
¢ o,
public:
virtual void f();
}
class C: public A D' data menbers
{
public: Yo
virtual void f();
}
//%D%E%ﬁ.( HB, C. :X'L&L
class D: public B, public C
! bl LSS S EZx
id f(); . \ .
} 00N A, R, %4, RIEEE
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class A 2
{

public: B c

virtual void f(); "7\ /

4 U

\

AW
HH

}

class B: virtual public A

{ B data members

public: Vper
virtual void f(); Pir 10 A data memebers

C data members

} . . Vptr

class C: virtual public A

{ Pir io A data memebers

pub"c: D data members
virtual void f(); Vi

}

/D% EHKEB, C SRR

class D: public B, public C
{
public:
void g();
}

ZWAIEA, KR, BE, KREEE
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- Wi PR AR AR R R

class FinalClass1

Al

{
public:
static FinalClass1* GetIinstance()
{
return new FinalClass]1;
}
static void Deletelnstance( FinalClass1* plnstance)
{
delete pinstance;
pinstance = O;
}
private:
FinalClass1() {}
~FinalClass1() {}
1
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Mg g

= (D)ZEIEHE
class Demo

{
public:

FHe ek o

private:
static void *operator new(size t size);
static void operator delete(void *ptr);
}
Demo *pDemo = new Demo(); /%1%
Demo demo; // IEff
= (2FEIEARHE
class Demo
{
public:
protected:
~Demo();
}
Demo *pDemo = new Demo(); //1E
Demo demo; /4%

ZWAIEA, KR, BE, KREEE
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= BRE/ABRE/ B B

virtual void func() = O;
virtual void func();
class IXyzName
{
virtual void funl() =0;
virtual int fun2() = 0;

III’

FRXS BB
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E % (overload), E ¥/ & 5 (override)

(1)H %

int func(int x, int y); The feature that allows you to use
int func(char x, int y); th f t. f

GILGEIT, RN e same function name for
@func_intdint4 separate functions that have
@func_charlint4 ] . .
MR AT LI HE, 0 A [ R — NPT I AT, B different argument lists is called

int func(int x, int y);
char func(int x, int y);

TS AE A T VAT 001 A. overriding

fu'r?é(z, t‘E{); B. overloading
fxtem ¢’ C. constructing
} D. destructing
(2) 5 5 5 X

7 i BT R H S A (R RS [R]
R e HRESR IR A FRAH A

NG

BB A A AR HEN, AR S K
ARG ASR B, JRAESEET TRk

JTiE BEANESR AR B SR — B 5 15 1k EE %
AR BRI I — L

INEBERESRITIEIS S WA 2, MRS
EORITEN S H A I — 3

JIE BN T IR I R BRI Y S v R, T
V25 5 5 0 R A U7 TR AL BRI 57 A7 BR ]
AN HUH E AR TR TR R BR 2
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= R

(B SBEE (4&) AIDEH %GR
(L)REITR ST, RN, ER. it Eme, =M, Erk, k.
)TASm, B —r, MBI, it 8, R KMESE.
(2) BB BUEAR

template < typename T >

Tmax(Ta,Th)

{

return a>b?a:b;
}
e WAHRARE, LR
HE: BERRMEKRZ
PERR . (] VR
template <typename T>
T min(T a[ ],int n)
{
T min=a[0];
for(int i=1;i<n;i++)
if(min>a[i]) min = a[i;
return min;
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* AR

template <typename T>
class ClassName
{
public:
void func(int index, const T &value);
protected:
private:
T *data,
}
template <typename T>
void ClassName<T>::func(int index, const T &value)

{
}

ClassName<int> a;
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~ STLARMERRAR P

STLEAR FEFRAE 1 4n LA s H 25 45
FrA 25 2%: vector, list, deque;
KHELA . set, map,hashmap:;
EhAc#s: stack, queue, priority_queue
STLAMR R 4R 7 AR ARs CGREITHE5) -
iterator e/ 5 =

const_iterator 4y 150A =
STLIRHE 17— L F AR %

sort()

reverse()

find()

copy()
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www.mallocfree.com



* STLFRHERR A

ﬁ)?f%%ﬁ}/g{c%orﬁﬁﬁté)%i&ﬁ%*’Q?’ﬂi&éﬁ, NELENAE, SCRF[IEAERT, SCFF

ErPERIE o

Haslisti) R ZHAR LR NER, NARESAAE, ASCFRF[IRAERT, 3

FRE R A B HR1E

ﬁﬁ%dequeﬁ‘]ﬁ&%%&ﬁéﬁ@ﬁlﬁ\ﬂ, XFESLHEOR B AR, SRR
a3

A axse/multiset ¥ = £ 45 M N 21 B M. setf N ERn &R ik HE HE B

R, TR E AR K, ARFESR, multisetisettH

H, AAEERTEE TR,

Advmap/multimap FEZE £ R a5 4 9 20 B, map 2R EX (key-

value) , FF— IR ERESA MR, RATHIEEM, R RE T

—, ARWEE, multimapiRmapFE, RALRFEEHE, wH

K4V

stacki@ fit &5 BN IS B P 5 45 72 FHdeque SEIILIN, AT B EEI 25 4%

Hlist, deque, vector, SCHLEIESEH FMERAES] (BRghi)

@t grqueuen] Lk Hdeque, B listtENE =85 451, A BEH

vector (A vectori% A 12 fitfront) k%) . BOAKIEESIE S5 5

deque.
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HASH MAP

hash_map<int, string> mymap;
//hash _map<int, string, hash<int>, equal to<int> >
[/mymap;

mymap[9527]="F 1 j& A& "
mymap[1000000]="H /J &4 H4 15"
mymap[10000]="H 4 #J I IR k"
if(mymap.find(lOOOO) I= mymap.end()){

-~

ANFEFEE:  http:/lyujiawei.iteye.com/blog/409774
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* hash_mapHimap I [X 5l

FJi& . hash_mapii Zihash %, 5T K
2 map R ZE LR R (DT R 5.
451 . hash._map¥Hlhash# 4%, map
— R K 41 A (RB Tree)jefﬁ' Al HH:
memory s 45tz AT 1 o
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M hash map-5mapi FE

RSk, hash map & IE E < tbmaplt,
i B AR R AR S E N, BT

B A T map ) & 0% 2 2 log (n) 2% 7]

MR, Faleffnankd e HEq
[, 25 EEhash_map. (B2 %S A 4 ™

7, R AR EM N, A —

E B

/NGy, hash_mapn] B ibRFEAG L, RFA
& SR hash_mapX ZA4F Rl 2 B, RELE TG

EES T, T H hash map oA i I B e
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M SE—ANString2k

/1String 2 1) 75 ]
class String
{
public:
String(const char *str = NULL);
String(const String &other);
~ String(void);
’éﬁg AR BRAE AT R R Y 52 X B Y

String & operate =(const String
&other);

private:
char *m_data,;

3
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template <class T>

class SmartPtr

{

public:
SmartPtr (T * realPtr = 0): pointee(realPtr)
{

}
SmartPtr(SmartPtr<T> &rhs);

~SmartPtr()
{

}
SmartPtr &operator = (SmartPtr<T> rhs);

T * operator->() const;

T& operator*() const;

bool operator!() const;
private:

T *pointee;

delete pointee;

|8
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— HEETREME A

A. 11 H
auto_ptr<T> ptr (new T);
shared_ptr<T> ptr (new T);
B. FIR

a. auto_ptrAgEL =T E AL
auto_ptr <type> ptl(new type);
auto_ptr<type> pt2 = ptl; //#5]1
auto_ptr<type> pt3;
pt3 = ptl; //T{E

b. auto_ptr A Reda R £

c. auto_ptr ANEETE N A IR 7

d. auto_ptr A~ geiE i TR AE A E kAT aa 1k
std::auto_ptr<int> p(new int(42));  //%7
std::auto_ptr<int> p = new int(42); //4&
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M 4=

S U1 (copy on write )

SHNEZ YN 53 G
String s1, s2, —
S3, s?l; &
sl=s2=s3= < 1=
s4 = “Hello, (D ol ik
my house”, (D

(2

P
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M s bt £

If the class name is X, what is the type of its
“this” pointer (in a nonstatic, non-const
member function)?

o A. const X* const

o B. X* const

o C. X*

o D. X&

ZEWIENE, KR, B2, REFEE
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26 REFR
g

HEB EEEE
OxFERI000

SR

Da IO

S4EB HULL 5
Q00000000

R - Bibl RES (HAME
I
Y
+
Rl ‘
ErR ol aid il
=LDTE -
31
BRENE
31 2221 1211 1]
B Gk B - M H 1 o # 5 I f 4 65 B ik
mEZxE mE 4
M F I
= A _‘ B G
CE= - _‘ - >
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BEdiERa

all

FHEE HiFR A

B (EEEHFE)

TE

R

HEEERNE

EoTEE
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Variakbe Offse Variable Cffset
. C d e C I BE[ ———— z [=sp] esp —= z [ebp-T76]
a5 wh
! Lozl loeal variables : bnclgic local voriables
buffer [espra] buffer [ebp-68]
Stdcall — m—
. Ca saved eip espeTi] whp — saved ebp |=bp] } saved register(s|
] [espe8a] saved ip |wbped |
b [esp+8a] poramaters a [ebp+d]
. F astcal I 4 [espesifi] b [ebp+12] porarmaters
c [ebp+1a]
M EEET R EEERR
-
b gL
RRTEE
4 ¢hn.
& ohp
i[O £k ik
BH 1
¥
BHn

vwvvvv.ilialiuuiliee.Culll



= ST

1 #include <stdio.h>

2 void main(void)
31

4  char x,y,z,

5 Int 1;

6 intall6];

for(i=0;i<=16:i++)
{

© 0

a[i]=0;

10 printf("\n");

11 }

12 return O;

13}
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= ST

D. TFHFESPARC/SUNLAER: CREEAE T 2 mbide)

— ANCiE= . EBITHASEAEIR, R RN . Fek #5747 Blong *pek ishort
PO AT *p, I ALY 2247long ki Flishort kI, loop™ (A EF AT — 1Kk
: . itk 7 WA
void func(void)
{ void main(void)
char s[4]; {
addr();
" ". loop();
strepy(s, "12345678"); }
printf("%s\n", s); long~ " "*p;
} void loop(void)
¥omrnanmvom) { SO
func(); j=0; |
printf("Return from func\n®); IOF (i=0;1<10;i++)
} (*p)--;
Jt+;
iZ%%EEX86/Linuxf%1’E%é}ELJ‘éﬁEﬁé&%%ﬁn }
: }
12345678 void addr(void)
Return from func { long k
Segmentation fault(core dumped) k=0:
WM A4 & B BX RIS AT R \ p=&k;
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=77]
peenll

NAEY

MR 7 AT
void GetMemory(char *p)

p = (char *)malloc(100);

void Test(void)

{

char *str = NULL;
GetMemory(str);
strepy(str, "hello world");
printf(str);

}

void GetMemory(char **p, int num)

{

*p = (char *)malloc(num);

void Test(void)

{

char *str = NULL;
GetMemory(&str, 100);
strepy(str, "hello™);
printf(str);

}

(2B ey By 1E AT IR 2 AT 23 LR 12 1A T THI 5 )«

A. SRS, R, 725 Fnew/malloch], L 5 ALK [ delete/free AL R it
B. H4AHAFE TR, 1E R B RN 5 S0, iR C A e I AT

C. Mz E# D RS, BATAIRG A AR RSO, TR P AR

D. sIHIT%k

E. ®REsREr

F.O&KAE 7 ittE anf £l ? #define mynew {}
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14 (critical_section/mutex/event/semaphore)

VWZ um/

o 0O O O

KSPIN LOCK

KEVENT FHZE —N2F8 B 2 H e 2R R 21 5 FH 4k & A4
KSEMAPHORE 544X &AL, B A] DA AT B H = 55
F

EMUTEX AT B R BT E RS, 281 S 2R RE AT 1IZARAE
24

KTIMER HEIR 28 2 puAT — B i) A

KTHREAD PHZE —NMNERFE B B 7 — N FESS

ERESOURCE

FAST MUTEX
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— Critical_section

struct RTL CRITICAL SECTION Debuginfo 7B A E—NRE, TR ARG DAL, 12450
_ ~ AT
{ R-l?lf_CR|T|CAL_SECT|ON_DEBUG
LockCount X2 Iff X i K — AP B BP0 EUE -1;
PRTL CRITICAL SECTlON_D WHESETBORT O N, Rt A X e GH. SHEAZ%T -1 w),

~~ - OwningThread 7Bt & TG ILilE St IX ZAE ID. B
Lgﬁgiaigﬂm?’ (RecursionCount -1) B {2 811122 i 37 1 % b/ Bl B 70 5 s 2
unt, IR
LONG RecursionCount; RecursionCount 7B AL & i & &2 Q&R 1% Im X I I EL
i . WRZBEANE, T DNERRPOZIE AR X LR 2 )
HANDLE OwningThread; OwningThread M5 4 477 1 F I T I Y24 B 2 R bR LA
HANDLE LockSemaphore; MZFE ID 5-GetCurrentThreadld 2 25¢) API FFiR A1 ID #HE .
ULONG_PTR SpinCount; LockSemaphore & sEfr b2 —MEEMFEMN, AR MET. E
3 oW RAN, T EAEERS: ZEAXWAETN. #E

RGAE— NI — IRE R EIm AX, BE — D OCaME xin
FEX W ZEFE PR R, H B A IR — AR B2
DeleteCriticalSection (‘&% & tH—~ 1 1% %4 1) CloseHandle i
H, FHAEDLERNBROZRRE D, 5P 2 &4 TR .
SpinCount f(YH T2 4B RS, EZAHRRSET, WHRIZIEAX
ANTETH, A GARRAERT 51X 7 XA R MG S PAT SRR AT
Jies dwSpinCount . 415 i%im 7 X 78 e 1A AR A2 N T F 1%
AR T | S5 R o e 1T T DAE 2 A0 B AR SEHL EAR AL
HErERE, HREAET7E — MG e e 8 5 ZR T 1 N WA S
W& HFBEVMMEANE, (HATLLH
InitializeCriticalSectionAndSpinCount API # H15% & A— A [EME

SR http:/IwwEEGE BRI/ W Bid o g hao Btz d811/05/20/146839.aspx
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Int g_ITotal = 0;

void func()//7/~ 251 H

{
g_ITotal++;
}
void func()//3/1>4 % 1 B
{
g_iTotal--;
}

ZEWIENE, KR, B2, REFEE
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R B AT IR S e |
HANDLE ghSemaphore:; /{55 & unsigned int __stdcall customerThread(void* pParam)
const int gMax = 100; /477 (T %7) S 5 { intn = aMax:
std::queue<int> q; //2E 7= N BA,JH 9 H BA m;-? gl
A7 R e
unsigned int __ stdcall producerThread(void* WaitForSingleObject(ghSemaphore,
pParam) 10000);
i o 11 %%
intn =5 g-pop();
while(++n <= gMax) cout<<"custom "<<q.front()<<endl;
{ Sleep(500);//7H ¥z 8] b F B 8]
4= }
g.push(n); I R 45
cout<<"produce "<<n<<endl; CloseHandle(ghSemaphore);
ReleaseSemaphore(ghSemaphore, 1, cout<<"working end."<<endl;
NULL); /36 n1E 5 & _endthread();
Sleep(300);//4E7 17 B H i 17], T AR return 0;
9 [E B s ] — 2 VA 5 }
}
_endthread(); /4745 # M5 5 R4 AR R D
return O; ghSemaphore =
} CreateSemaphore(NULL, 0, gMax, NULL);
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FEHE N EE A R
(1) N

JIT 6 A L IR AL
typedef PARAM

{
CString szinfo;

[m]

}PARAM, *PPARAM,;
PARAM param ={L"",

0O 00O 000D o

HIaatE .
(2) i = AL

SR U

(e A, AR E Uit , BREE, WA, Yaeiii

LPCTSTR *lpszAction;
LPCTSTR *lpszParam;

0}

W R E, 2RAE, REHSLE, CHANZRRLE (BHESTATIC) » WAAHEMAE, HEFE

(3) I, - FNIL I L&

fl-F: memove()

(4) i AL B
FRER, WA B R IGEE
BRI [B] 45 SR 5
ALZBH T -

o AAER

o XHTFSEE

o GEEE

o fERZAET, mAFEMSDN
a Free()

o Delete()

a Close()
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o 1B 3 S HL
I /l\_ _ s = 11421431+ +n!
for (i=0; i<N; i++) G RES
{ _ N int sum(n)
if (condition) {
DoSomething(); ints =0;
else for (i = 1; i<=n;i++)
DoOtherthing(); {
} s+= fac(i);
I3 }
if (condition) FeUs;
{ A
for (i=0; i<N; i++) WHIE2:
DoSomething(); :[nt sum(n)
} I ints =0;
else intt=1;
{ o for (i=1;i < =n; i++)
for (i=0; i<N; i++) {
DoOtherthing(); t*= i;
} S +=1t;
}
return s;

EREEAE, KR, %4, R
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L
strstr ()
strtok()
strcpy/strcat /memcpy/memmove
Memcmp()

Stremp()
Reversestr()
Tolower ()
Delchar/delchars
IPHbhEFE 3

T B B S A
T H I i
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— Strstr

char * strstr (const char * strl, const char * str2)

{
char *cp = (char *) strl;
char *sl, *s2;
if (!*str2)
return((char *)strl);
while (*cp)
{
sl =cp;
s2 = (char *) str2;
while ( *s1 && *s2 && !(*s1-*s2) )
S1++, S2++;
if (1*s2)
return(cp);
Ccp++;
}
return(NULL);
}

ZEWIENE, KR, B2, REFEE
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M strtok

char * strtok (char * string, const char *
control)
{

unsigned char *str;

const unsigned char *ctrl = control;

unsigned char map[32];

int count;

static char *nextoken;

for (count = 0; count < 32; count++)
map[count] = O;

do

{
map[*ctrl >> 3] |= (1 << (*ctrl & 7));
} while (*ctrl++);
if (string)
str = string;
else
str = nextoken;

while ( (map[*str >> 3] & (1 << (*str & 7)))
&& *str)
Str++;

string = str;
for (; *str ; str++)
{

if (map[*str >> 3] & (1 << (*str & 7)) )
{
*str++ = "0
break;
}
}

nextoken = str;
if ( string == str)
return NULL,
else
return string;

ZEWIENE, KR, B2, REFEE
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M  void * memmove (void * dst,const void * src,size_t count)

void * memmove (void * dst,const void * src,size_t count)

{

void * ret = dst; pre
if (dst <= src || (char *)dst >= ((char *)src + count)) bi
{ pSrc pDst
while (count--) l !
{
*(char *)dst = *(char *)src; pDst pSre
dst = (char *)dst + 1; v v
src = (char *)src + 1, |
} pDst pSrc
} ! J
else ‘
{
dst = (char *)dst + count -1,
src = (char *)src + count - 1;
while (count--)
{
*(char *)dst = *(char *)src;
dst = (char *)dst - 1;
src = (char *)src - 1;
}
}
return(ret);
}

ZEWIENE, KR, B2, REFEE
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void ReverseString(char * str)
{ .

Int n;

char c;

n = strlen(str);

for (int1=0;1<n/2; I++)

{
c = strli;
str[i] = str[n-i-1];
str[n-i-1] = c;

}

ZEWIENE, KR, B2, REFEE
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* char tolower(char ch)

char tolower(char ch)
{
If (ch >=‘A’ && ch <="'2Z’)
return (ch + ‘a’ =‘A’);
else
return ch;

ZEWIENE, KR, B2, REFEE
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M Delchar/delchars

char *DeleteChar(char *str, char c)
{

assert(str '= NULL);

intiDes =0, iSrc = 0;

do

{

if (str[iSrc] I=c)
strliDes++] = str[iSrc];

} while(str[iSrc++] 1= 10")
}
char *DeleteChar(char *str, char chrf], int n)
{

assert(str '= NULL);

char tmp[256] = {0};

for (inti=0;i<n;i++)

{

}
intiDes = 0, iSrc = 0;
do

{

tmp[chr[i]] = 1;

if (tmp([str[iSrc]])
str[iDes++] = str[iSrc];
} while(str[iSrc++] 1= 10")

ZWAIEA, KR, BE, KREEE
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int ipstrtoint(const char *ip)

{ void int2ipstr (const int ip, char *buf)
int It=0;

N s «

int shift = 24; sprintf (buf, "%u.%u.%u.%u",

const char *pEnd = ip; ;

c%r)lst(chgr;r:Ste\\(;t; ip; (UChar) * ((Char *) &|p + O),

while(*pEnd !="\0' .

{ uchar) * ((char *) &ip + 1),
IEEHIEFF B ( h ) * (( h *) &'p + 2)
while(*pEnd != " &&d*pEnd!='\0') (uchar) * ((char *) &ip ),

End++; i
— P (uchar) * ((char *) &ip + 3)
IRFEAREAS . 2 1A R EUE y
while(pStart < pEnd) !
{

tmp = tmp * 10 + (*pStart -'0);
pStart++;

}
IR SEUF BB 3 feAg 244, 1617, 84, Ofir

result += (tmp << shift);

shift -= 8;
if (*pEnd =="0))
break;
pStart = pend + 1;
pEnd++;
}
return result;
}
return buf;
}

ZEWIENE, KR, B2, REFEE
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WEIESEE, A5,

IR AT RS, A1*A*BC*DEF*G*** i 28 i/~ JABCDEF*+x++*

BEPAEL), JFCRTESHNE, N5, AR L RS .
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I ey
B ST S e e . I R R A TN
PR BT B R . a3t 247 B abedef A g % 2
1527 cdefab. 15 SLILF 7 5 A0 e e B R AL,
BRI n i Z2455 B B E IS TE] &= 2% B2 N O(n),
I E 8 N0(1),
PLlabcdef 1]
1. ab->ba
2. cdef->fedc
R =45 8 A Nbafedc
3. BAEH: . cdefab
1A BB, HEREZ&EH N0 (n)
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M int atoi (const char *s)

int atoi (const char *s) double atof(char *s)
{ {
inti, n, sign; double val, power;
for(i = 0; isspace(s[i]); i++) int i, sign;

sign’ =(s[i]=="")?-1:1: for (i = 0; isspace(s[i]); i++)

f(slil == "+ 1| sfil == -)

i++; sign = (s[i] =="-") ?-1:1;
for(n = 0; isdigit(s[i]); i++) if (s[i] =="+"|| s[i] =="-)
n=10*n + (s[i] - '0Y; i+4+:
} return sign * n; 140 TR S g o R B 4
}/oid itoa (int n, char *s) \Iglr ivf(l) 02'821;33 I(gsl[tigs_[l.]c)):)l.-'-ﬂ
inti, j, sign; if (S[|] == '_')
if((sign = n) < 0) I++;
n=-n; I1Ab B8 S/ INEGER 47
Idz 0 for (power = 1.0; isdigit(s[i]); i++)
{
{ s[i++] =n % 10 + '0"; val = 10.0 * val + (s[i] - '0’);
Jwhile ((n /= 10) > 0); power *= 10;
if(sign < 0) }
s[i++] =" return sign * val / power;
s[i] = "0 }
for(j=1i;j>=0; j--)
printf("%c", s[j]);
}
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Identify as many bugs and assumptions as you can in the following code.
/Il NOTE that there is/are (at least):

/I 1 major algorithmic assumption

Il 2 portability issues

/I 1 syntax error

/I Function to copy 'nBytes' of data from src to dst.

voidmyMemcpy(char* dst, const char* src, intnBytes)

{

/I Try to be fast and copy a word at a time instead of byte by byte
int* wordDst = (int*)dst;

int* wordSrc = (int*)src;

int numWords = nBytes>> 2;

for (inti=0; i<knumWords; i++)

{
}

intnumRemaining = nBytes - (humWords<< 2);
dst = (char*)wordDst;

src = (char*)wordSrc;

for (inti=0 ; i<= numRemaining; i++);

{
}

*wordDst++ = *wordSrc++;

*dst++ = *src++;
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LinkListZt A #4F

o AN, MER, A9

HER AT

HEER T[]

TG I 2R A

PR AT BN RIS B (B eH, 853%)
S AUNER X
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void SortList(node *head)

{
node *p, *q, *s;
int t;
p = head;
while(p)
{
s=p;
g = p->next;
while(q)
{
if (g->value < s->value)
s=q;
g = g->next;
}
if (s !'=p)
{
t = s->value;
s->value = p->value;
p->value =t;
}
p = p->next;
}
}

ZWAIEA, KR, BE, KREEE
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void ReverseList(node **head)
{
node *p, *q, *r;
p = *head,;
g = p->next;
while(g!=NULL)
{
r = g->next;
g->next = p;
P=d,
q=r,
}
(*head)->next = NULL,;
*head = p;
}

ZEWIENE, KR, B2, REFEE
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int FindLoop(node *head)
{
node *p;
node *q;
if (head == NULL)
return O;
p = head;
g = head->next;
while (q'=NULL&&
g->next'=NULL&&p!=q)

{
p = p->next;
g = g->next->next
}
if (p==0q)
return 1,
else
return O;

node *FindLoop(node *head)
{
node *pc = head;
node *pf = NULL;
if ('pc)
return NULL,;
while (pc)
{
pf ='head,
while(pf && pf !'= pc)
{
if (pc->next == pf || pc->next == pc)
return pf;
pf = pf->next;
}
pC = pc->next;

}
return NULL;

ZEWIENE, KR, B2, REFEE
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MR EER RIS AP (PIEma — M4 R B EPZ Rl A — S84 SO(1)
BOOL DeleteNode(node *list, node *delNode)

{
if (list == NULL || deINode == NULL)
{
return FALSE:;
}
if (delINode->next)
{
delNode->value = delNode->next->value;
node *pTmp =delNode->next;
delNode->next = deINode->next->next;
delete pTmp;
return TRUE;
}
return FALSE:;
}

ZEWIENE, KR, B2, REFEE
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int CreateStack(node **stack);

int DeleteStack(node **stack); stack ——

front »

int Push(node **stack, void *data);

int Pop(node **stack, void **data);

BOOL IsStackEmpty(node *stack);

Qnode *front; //B\STE4%T

Qnode *rear; /IF\ETR%ET

YNIEan

A 4 tail

int CreateQue(Qnode **que);

A 4

int DeleteQue(Qnode **que);

int DeQueue(int *e);
int EnQueue(int *e);
BOOL IsQueEmpty(Qnode *que);

ML
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(D) ABA
while(1S2.empty())
{

S1.push(S2.top());
} S2.pop();
S1.push(c);//C&E N BAEHE
(2) i BA
while(!S1.empty())
{

S2.push(S1.top());
} S1.pop();
¢ = S2.top();

S2.pop();
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X HEH (Binary Sort Tree) YR X2
H . EEEE RN, BeE 2 B A M
P Jo ) — S

(L) HETHAS, WETH EFra 4 mf

{E )7

e AR 45 R M

(2) HHEFWAAL, AT LA 4 S

ERSPN

e AR 45 A

(3) K

« AT T R
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void change(Node *p, Node *&last) /7 i [T

{
it (!p)
return;
change(p->left, last);
If (last)
last->right = p;
p->left = last;

last = p;
change(p->right, last);
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MR AR S5 R P a4 B Ui el — B 245 el i I A 45 OB 2R B A2
FTENH AN S 5 N B S K BT B84

void PrintTree(btree *t, int ivalue)

{
If (t == NULL)
{
return;
}
if (t->left == NULL && t->right == NULL && t->value == iValue)
{
printf("%d\n", t->value)
}
if (t->left = NULL)
{
PrintTree(t=>left, ivalue-t->value);
}
if (t->right I= NULL)
{
PrintTree(t->right, ivalue-t->value);
}
}
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bool verifySquenceOfBST (int squence]], int length)

{

if(squence == NULL || length <= 0)

return false;
I/l root of a BST is at the end of post order traversal squence
int root = squence[length - 1];
I/l the nodes in left sub-tree are less than the root
inti=0;
for(; i <length - 1; ++ i)
{

if(squenceli] > root)

break;

}
/l the nodes in the right sub-tree are greater than the:root
intj=i
for(; j <length - 1; ++j)
{

if(squencelj] < root)

return false;

}
I verify whether the left sub-tree is a BST
bool left = true;
if(i > 0)

left = verifySquenceOfBST(squence, i);
Il verify whether the right sub-tree is a BST
bool right = true;
if(i < length - 1)

right = verifySquenceOfBST(squence + i, length - i - 1);
return (left && right);

AP 1 )5 ik ]
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int FindLowestSharedAncestor(node *root, int valuel, int value2)

{

node *curNode = root;

while (1)
{
if (curNode->value > valuel && curNode->value >value?)
{
curNode = curNode->left;
}

else if (curNode->value < valuel &&
curNode->value < value2)

{
curNode = curNode->right;
}
else
{
return (curNode->value);
}
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typedef struct _btree /‘
N

{
struct Dbtree *left; /
struct _Dbtree *right;
struct _btree *sibling; /
- -

lbtree, *pbtree;

TT44, sibling /& FEHL Y
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%I—_—a %’& #define MAXN 40000
X int SPrime(void)

{
inti, j;

/I'T‘h‘ ?\/2 intb_size;

)l—_ﬁ int prime[MAXN], b[MAXN];
for (i=2;i<MAXN;i++)
prime[i]=1;
for(i=2;i<MAXN;i++)

{
if (prime[i]==1)
{
for =2;i*]<MAXN;j++)
prime[i *j]=0;
}
}

for i=0,j=07]<MAXN;j++)

if (primefj] == 1)
{
bfi] = j
i ++;
}
}
b _size =i,
return b_size;

ZEWIENE, KR, B2, REFEE

bool IsPrime(int n)

{

int 1;

for(i = 2; i <= sqrt(n+1);

{

if(n % i == 0)
return O;
}
return 1;
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#define  MAXMUM 65536

void FindRepeated(int a[], in n)

{
int tmp[MAXMUM];
int i;
for (i = 0; i < MAXMUM,; i++)
{
tmp[i] = 0;
}
for(i=0;i<n;i++)
{
tmp[a[i]]++;
}
for (i = 0; i < MAXMUM; i++)
{
if (tmp[i]>1)
printf(“%d”, 1);
}
}
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A 10G MRS, BLPHES, EORIRH A . WAFIRI DY 2GB.
#define MAX_INDEX 1.25*1024*1024*1024
int findmidint()

{
char a[]MAX_INDEX];
long value = 0;
long total = 0;
long index = 0;
for(inti = 0; i < MAX_INDEX; i++)
{
afi] = 0;
while ((value = GetANumFromFile()) != EOF)
if (!(a[value >> 3] & (1 << (value & 7)))
total++;
alvalue >> 3] |= (L << (value & 7));
}
}
for (inti=0; i< MAX_INDEX *8;i++)
{
if (afi >> 3]'& (L<<(i&7)))
index++;
if (index == total/2)
return i;
}
}
return O,
}
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HEHE IR B 2% 2 5 O(nlogn), "B R—AFEEHER .

BV HEF R 2 24 N0 (nn2), & RFEHET .

B HE R B A 52 24 B2 9 O(nlogn), SR E I NO(N2), AN g HEFF o
VA FFHE R RO BT [A] 2 2% 5 NO(nlogn), NAaEH i . 75 BEAAMO 2 1A .
O(n).

FEHHE P B TR e HE Y, A& 42 fZ 80 (d(n+rd)), H
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Mo BORR, REFLE RS B e, MEEEE SR, 250
VRS .
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void bubblesort(int a[], int n)

{
int i, j, tmp;
for (i=0;i<n-1; i++)
{
for (j = n;j>=i+1;j--)
{
if (afi] < afj-1])
{
tmp = afj];
a[j] = a[j-1J;
afj-1] = tmp;
}
}
}
}

BT R R 22 N0(n2), BRI ET
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void g_sort(int numbers[], int left, int right)

{

}

int pivot, |_hold, r_hold;
|_hold = left;
r_hold = right;

pivot = numbersileft];
while(left < right)

{

while ((numbers[right] >= pivot) && (left < right))
right--;

if (left !=right)

{
numbersJleft] = numbers[right];
left++;

}

while ((numbers[left] <= pivot) && (left < right))
left++;

if (left != right)

{
numbers[right] = numbersileft];
right--;

}

}

numbersJleft] = pivot;

pivot = left;

left =1_hold;

right = r_hold,

if (left < pivot)
g—sort(humbers,teft-pivot-1);

void quickSort(int numbers][], int array_size)

{

}
s HE R B (8] 52 2% 2 N O(nlogn), K& A0(n2).
WD R — ANl P i S B TR A T ?

g_sort(numbers, 0, array_size - 1);

if (right > pivot) Y — . R v
| qigort?nﬁlr\r/w%ers, pivot+1, right)ifgﬁjﬁ Ij\]&, }EEE’ ﬁé’ *ERQ%PE%UII
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void sfilter(int af], int I, int m)

{

inti, j x;

i=l;

j=2*i

x = afi];

while (j <=m)

if  <m && afj] < afj+1])

j++;
if (x < a[j])
{
alil = aljl;
i=j;
j=2*i;
}
else
{ .
j=m+1;
}
}
ali] = x;

void heapsort(int af], int n)

{

inti, w;

for (i=n/2;i>=1;i-)
sfilter(a, i, n);

for (i=n;i>=2;i-)

{
w = afi];
afi] = a[1];
a[l]l =w;
sfilter(a, 1, i - 1);

}

}
HEHEFP I 18] 2 2% 2 A0 (nlogn), & /& AR e HFT -
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int BinSearch(int af], int n, int k)

{

int low, high, mid, find, i;

find = 0;
low=1;
high = n;
while (low <= high && !find)
{
mid = (low + high)/2;
if (a[mid] < k)
low = mid + 1;
else if (a[mid] > k)
high = mid - 1;
else
{
i = mid;
find =1;
}
}
if (find)
i=0;
return i;
}
Prop BRI 2 W% —, TRV ARIESAAE: =, TTRUIHT.
BB H, HEgise.
WMRBATHEERR R, REHELHMETR?
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btree *search(btree *b, int x)

{
if (b == NULL)
{
return NULL;
}
else
{
if (b->data == x)
{
return b;
}
else if (x < b->data)
{
return-(search(b->left));
}
else
{
return (search(b->right));
}
}
}
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GRS V<= R
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A RVHEMEM 2 R e R Ewm S
Int strlen(char *strDest).
Int strlen( const char* s )

{

return *s?1+strlen(s+1):0;
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A — N A s than”hello, world!”,
FTETH k2. "IdIrow, olleh”.

void inverse(char *p)
{
If( *p=="0")
return;
Inverse( p+1 );
printf( "%c", *p ),

ZEWIENE, KR, B2, REFEE

www.mallocfree.com



M p s s

list ResverseList(list |)
{

If(! || I->next)

return |;
ISt N = reverse(l->next);
->next->next = |;
->next=null;
return n;

}
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int height(btree *t)

{

int h, hl, h2;

if (s == NULL)

{
return (0);

}

else

{
h1l = height(t->left);
h2 = height(t->right);
if (h1 > h2)
{

h=hl+1;
}
else
{
h=h2+1;

}
return (h);

}

}
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sum(N)=1 (N=1);
sum(N)=2 (N=2);
sum(N)=sum(N-1)+sum(N-2) (N>2);

int jump_sum(intn) /SIS RRA
{
f(n==1|n==2)
return n;
return jump_sum(n-1)+jump_sum(n-2);

}
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1G = 1012

2G = 2*1000*1000*1000=201Z,
2132=4*2"30 = 4G = 401/,

1M = 1*1000*1000 = 100 /i
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1. Bloom filter

VO AT DA R SEIA A 7= 8, ST IR A E, B RS KA

2. Hashing

T O PoREE, MERAREAEIESR, 8 R ES SR E 0 LURA N AT
3. bit-map

EHEE: T TSR PR AR, AE, MER, —BokUEEETGELZint 10f5 LR
4. HE

Ve WEHIREINR, I HnbbEoh, HERFRIRN N AF

5. 4rXXilsr

EHEE: ZBkR, gk, AESEESET

6. 81X 5] (Inverted index)

SV BRI, A

7. SR

WG KREIERHE, KE

8. trieftf

EHVOE: BEER, EEZ, [HEEBIEMME/ N LR N A

9. /A A ALF mapreduce

SV BARER, (HREERMR/ AT LURA N £

BEARFE KB BMEIRE TS AR 208, Bkl 4RH4.
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4. 100X, A XAFLG t/\I#FEI’J!& ITAF TR 2 F P irlquery, &S
HIquery# i rT R R . SR IRIZ B query A HET .

5. #hsEa. b S CEAFB0IL A url, A url& He4F 1T, A IREZ4G,
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. AE25UN PR EAE SR, 1, WA R UEGNIX2. 50
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A.EFE (Select)
B. 7k # (WSAAsyncSelect)
C.EHMik$ (WSAEventSelect)

D.EZ1/0 (Overlapped 1/0)
E.5¢ ik 1 (Completion Port)
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Transmission Unit. Windows®k i\ 1500
9, 31X LRI B 7 2H bR T
EtherNet(— M _E M7= - BRAE): 1500
PPPoE/ADSL:1492

Dial Up/Modem:576

ning -f -1 1500 127.0.0.1
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H A SQLIY K & AR E R -1E1E ) Insert, Select,
UpdatefiDelete, X PUa&iE 7] 2238 e v A 48 FH s 25
PIDY SiE 5], DRI 1% A ] 92

1. %&#%: select * from table where i

2. ffiA: insertinto table(field1,field2)
values(valuel,value?)

3. MiEk: delete from tablel where i
4. . update table set fieldl=valuel where [
5. #fk: select * from table where field1 like ‘Y%value%’
6. HEFr: select * from table order by field1,field2 [desc]
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cp/mv/ls/rm/ifconfig/pwd/find/du/df/In/ps/kill -9

find . —name xx -print | [xargs] grep “yy”

[1] XXX | grep —i ‘hello’

g\] XXX | xargs grep =i ‘hello’[1]HITEHL T, grep#f s i 18 52 BUXXCOKH]
GEE R, AR IZAE R P Rhello. [2]F9EGL R, xargsFilid & 18 i B
XXXX P 45 R, IRz RAE vgrep i J5 IFILEZ4L, Agrep —i
‘hello’ZH 5 e 84 (Wl grep —i ‘hello’ stdio.h stdlib.h) J&, $4471%
4. grepMstdio.h stdlib.h A3 Zhello.

M1

free -m

top

vmstat

cat /proc/meminfo

CPU:

cat /proc/cpuinfo |grep xxx

N

Uname —a
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-DMACRO PLFFFH“17%E X MACRO %,
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-LDIRECTORY & & #1471 M b B0 48 % 142 DIRECTORY
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-O B -O1 kA BefRHg
-02 #t—BkA.
-03 Lt -02 Ezﬁ Bk, B inline K%L
-shared L Hbr SO, 85 AR S L2 ER .
-static 2% 1 F JL 2% .
-UMACRO HLiH * MACRO T E X o
-W AR AT A e 4
-Wall 4 il fr 2 4545
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b.tasklet
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S 7 R A A0 ] AR B — R0 0] -- X L U A7 i £E 5 Pk Jyiptables R 45 2
B R 08 o U in)iptables >R K W B Z R [BA 4 48 45 Netfilterfig 42 .
NetfilterfE4L N 2 Mo i F 4t | — &R+ (HOOK) , H—struct
list_head nf hooksLNPROTO][}I%IF MAX_HOOKS] 45 &5 f7-fik, —4E Nt
Wk, 457K F 2SN O A B ANetfilter 1 RIS iy LA
2 BORIN Z TR a2 M TR (HOOK) |, IXEEE) R BUR A
KRREIRELEE, BRI HIT RINF_ HOOK( BRI CHZ AL , #4
R BS A X LR 5, A SR E R IR N .

~

BEAEMN B8 T R 2 AR e BRIk R S 2 —, A FINetfiltert O ARG Ak 2
250, DA i SOR B R ) B -
NF_ACCEPT: 442 1EH AR AL HE
NF_DROP: ¥k 3L F57;
NF_STOLEN: 8 TR AL 1%k 0, ANERAREALIL,
NF_QUEUE: 4Rk CABN, @EH A P RETF AT
NF_REPEAT: PRI T R 2L
KD 78 R 2 -
https://www.ibm.com/developerworks/cn/linux/I-ntflt/
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Factory #i (] =0
Abstract £, (5 T =D
Singleton 30 CELFIAE )
Adapter fx, CGEACERAR L)
Proxyiz, (L)
Observerf&s, (M 2E )
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~ Factory #iz (L) #iz)

Factory* fac = new ConcreteFactory();
Product* p = fac->CreateProduct();
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~ Abstract BE, (% T R

AbstractFactory* cfl = new
ConcreteFactoryl();

cf1->CreateProductA();
cf1->CreateProductB();

AbstractFactory* cf2 = new
ConcreteFactory2();

cf2->CreateProductA();
cf2->CreateProductB();
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= Singleton B (I

Singleton* Singleton::Instance()

{
If (_instance == 0)
{
_Instance = new Singleton();
}
return _instance;
}

Singleton* sgn = Singleton::Instance();
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* Adapter B, GE At 2R )

void Adapter::Request()
{

_ade->SpecificRequest();
}
Adaptee* ade = new Adaptee;
Target* adt = new Adapter(ade);
adt->Request();
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Y ProxyfEst (fRFHEEE)

void Proxy::Request()
{
cout<<"Proxy request...."<<endl;
_sub->Request();
}
Subject* sub = new ConcreteSubject();
Proxy* p = new Proxy(sub);
p->Request();
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Observert& =, (WELE )

ConcreteSubject* sub = new ConcreteSubject();
Observer* o1 = new ConcreteObserverA(sub);
Observer* 02 = new ConcreteObserverB(sub);

Su
Su
Su
Su

n0->SetState("old");
0->Notify();
n->SetState("new"); /[ 1] LA Observerifi

0->Notify();
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M Facade #R (JTHER)

Facade::Facade()

{

this->_subsl1 = new Subsystem1();
this->_subs2 = new Subsystem2();

}

Facade::~Facade()
{
delete subsi,;
delete subs?;

}
void Facade::OperationWrapper()

{

this->_subs1->Operation();
this->_subs2->Operation();
}
Facade* f = new Facade();
f->OperationWrapper();
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gLiE A

My name is Zhou Yangrong. | am
now woking at Sun Microsystems. |
have three years work expierence. |
am good at C/C++ language. |
graduated from Institute of Software,
Chinese academy of sciences with a
master degree. | feel honored to be
here for a face-to-face interview.

REVEBAIGOER DI F, AT R —L8
HHBFRIETTA: band 6 (FiE/S
Z%) , be proficientin (5 T) , be
familiar with (Z4Z5T-) , experience in
(AAEMT AR o fEHRIEIT
R, FRATTIE AT LB A M _E R HE B
FR B saiB 5 A) g N oRIEVE 2
PIRE JIHIERIA ), HIRFTPE R —
SE S H S
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const, inline5#define[X j

CH+-+IH [A) 0 BRI = KR S BT B
static_cast<>/dynamic_cast<>/reinterpret_cast<>
TR N4

PG R, WAREPEGEEENF A, R AL ?
P A AR B (AT AR AR DXl 2 P 2 s B G AT a4k 2
Wit—3K, Raedsaz2 s —4sL41
AT eR ) BT
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FELTEAF1: Linux & KVM Architect

Job description
The Linux Technaology Center organization in Greater China ST is seeking experienced open
source software engineers for design, development and test of Linux and ather Open Source
software products.

These are challenging and high growth opportunities for

technical leadership growth. This team is an integral pa o 5
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Hello, Yangrang

Mice to meet you herel I'm Tina headhunter the JD from EMC is as follows hope we can take further
communication for the position

Looking forward to your replyl
Principal SW engineer

(Location:Beijing)

General summary:

woor 0 join a team of software professionals to

u would be doing systems programming where

< -ant. Our customers are worldwide and include
**Juickly find the "gald” in the huge amount of data

)_'. ctas of data analysis for their companies,
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_are dedicated to the whole team winning, and
"o learn and develop, Pioneers who will always be
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Dear Zhou Yangrong,
Nice to talk with you.
Please kindly find the ID for WIN Kernel SDE

Sincerely,

Carree Ma lie

HR Staffing Team
Contact HR for Support
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