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1.1 i CPU SBEMLITITIER 1

(REZE—RREABRLE)

L

— FERBAR RO

CRpR2 ) M

SErsrea

o Sl ahal aaman

(R E—MEBARMEIETE) ( http://www.china-pub.com/38070 ) = B IE M T 32 B
BEARAIFAWNE EEBRYE (BILZEBE —VSTS KEFXERE) ENRMAOE. eas
SHIRE  MREUMTLENEED , EEFLENAS, EEERENEXETSISEERE  RE—TX
DR, MREOBNBLELSN , BROERFEENTE  BREEZE, XB3 A LH. METICHBE

£ : www.msra.cn/bop

BB (it CPU SRXRHKITIRIEIE)

=)

E—/NERF , ILAFPXAE Windows {EFHE SR ( Task Manager ) B CPU 5%, &
FHEESE , TENIES TR, Al , AKX TE=ZMER :

1. CPUBNEAREEES% , I —REL ;

2. CPCUNEREN—HKEL , EREGEAXRADTITSERE ( SEHERE1~ 100 );

RIEZE—WREARBEHING



2 1.1 it CPU SREAAITIRIEIE

3. CPUM S AERRESE—MEsX#L,
DTS HEE

B-RBFEETMTHNRE

while (true)

{
it (busy)
i++;
else
}

RIGHFRBATEEER else THALMR ? ELTRELL BRTHMEIER ? CPU EHER
0 R , BIRRMHTLRAEA CPU? Z—RFETR T RESFAMEMARANZ , A
H CPU LA —TREREMNEXLELREAL?

MSRA TTG ( Microsoft Research Asia, Technology Transfer Group ) I —Y£XJEE T &
ML, I ENEERFALUAEINE 1-1 FIRHRR,

sprr— SETES

Applications || Processes | Performance | Networking

CPU Usage CPU Usage History

PF Usage Page File Usage History

Totals Physical Memary ()

Handles 19529 Total 1038404

Threads 591 Available 272144

Processes 51 System Cache 3576583

Commit Charge () Kernel Memary ()

Total 712936 Total 89972

Limit 2499708 Paged 70872

Peak 3952120 MNonpaged 19100
Processes; 51 CPU Usage: 2% Commit Charge: 636M [ 2441M

1-1 Rig=Hl CPU SRR EWMIEZX LR
BERZXATRAARTHRNES, LERMNFAEE - TERFNELuEAYFRE | 0

D tkii: B @aKag R U B AP LA IR, IR B A B &L, RieK gL in AW R a1, X
BEIK, T EREFH, FAARIFTA, KIEH@RELBE LG5 —AHERZ LM% “CPU 4
%] 500" XAEAGRAET, BAREAKRIM L BB R, RS ABEBAE, BHRATRAR—HT.

RIEZE—WREARBEHING



1.1 it CPU SARMEITIREE 3

REBEMNAPOET -1 REH , CPU SRERHMASRIES , FE—EREF 100%, HRiHw T
LT ESEER , RN - TERERTHN, SARNE , EAYR 1 DHEH—
Ko —MIERT , CPU ERARLRE. BR , SAFET-—NMERF , T -EEREEN
MR , CPUKNERARLSRIAS. SRR ERN , CPUNERREE/ MEENE(L.

BYESEERME CPUBEARF 0 WENHE WHEMA CPU IR ? BIESEERN #
2 ( Process Y—# A LAFF| , System Idle Process 5 T CPU Z2 PR Y B 8] ——iX B R KSR 1%
EiZBERERERE X TRELZIN —LMRTE, REREBLZHE , ©iH 46
REERTR'E ? BRBRER  XLBEFIELSFALNAA  IEESHELEEHNEK
4 (waitForSingleobject() ), HEH AMNRIEIRE ( B steepOKEH; )

EESEESRN—MRIFERA , CPU 1T (TR RARERF ) AT B B2 5 8 E /Y
kb MR CPUMSAR , iR , FFEERPETHESMRIFEAHA CPU AR
Mgt FEE,. Bt , RNIE-—1EF , LeEESEERESRNRFHRERN -2, —2)L
W, REBIETIC/RNLS , M EGESEERHE RN CPU 5AR,

[f5—]1 BRNEA

FIE1 EEY CPU B usage 1%k , MEEME CPU E—BRINEMA ( BRIE Task
Manager BIR#EZ ) B busy # idle BNTEHR loop , MTEE T RE YA E)
LB |, SRIXKE AT CPU Usage IR,

$I% 2 Busy loop AT VB HATZEEIRREI | idle AT LB SleepQHKEH,

8] B3 B < B 1E T AT I AN loop VBT IE) , FEBZ -
Sleep—ERXAYA] , RS LAforf@¥Rnk |, fHEnHIES

BATFF—NZEMEIR for(i = 0; i <n; i++) | RIZMARGEXNZREEN nER ?
HEAEMAE CPU HITHRILEIES , MRBETHVSESHESRILEIES , FIARNT
URREXNEEAEEBERN N LERBEBEHRITON

loop:

mov dx i BT A5
inc dx ;A F A B ml

mov i dx s Fdx T 9 EIK ) i
cmp i n ;AR i AN

j!I loop ST n B0 & AR

BIRIX R PBEIZITH CPU 2 P4 2.4Ghz (24 * 10 B9 9 R AN EER ) . IR
CPU B 49 EHART AT SR A LRV RES | BBA BT ENFIEM % , TR 1E( 2 400 000
000 * 2 ) /5=960 000 000 ( fE¥F/F ) , LF R CPU 1 B E A LUZETTIXNZEFEER 960 000 000
Ko TPREBAERTEER 245 n =60 000 000 , RS Sleep(1000) T B, WMREK(ILECPU T

2 JoR IS HEREAFREIESEER, LA REER A LB KB Windows” A4,

RIEZE—WREARBEHING



4 1.1 ik CPU SEERMLITIRER

FE1H RERE 1 DH RERETERRRESRN—EERE —NEE( XKF>50%) ,
RERE—MRENSAE,

BNZAEBRERIBER , ¥ n =9 600 000, MERMEMEMLKN 10 ZER
(Sleep(10) ) A 10 EWRANERRETR/ , LEEIE Windows By E R E . WRiE
BN (KU 1ZEW ), WSERLEMEMFGRENER , THEHXEMT AR BT
WEMEE, ZERMNATNESIHOTRE

KEgEE 1-1

int mainQ)

for(;:)

{
for(int 1 = 0; 1 < 9600000; i++);
Sleep(10);

return O;

}

ETUTAR 9 600 000 WSHE , BRI E— A ENNELIRE—SZATREN
50% CPU HFAEE%,

FRAXMAEEIERSIEM
1. RER DsleeplawakeV 3R | MMRNELE | FMUESRAK , RAMMREERES

HNREREAKBEERFS S5 ARSCPUBERH,

2. REFTEfMsystem call ( tb201/0IX Lprivilege instruction ), A EHASHBREZT
AR A RZIZ TR AL

ZHENRRERAE  THEENNNBERYE, —BHRT - CPU, BRIIXBEHH
HnE, BREDEDSH T CPUMNIZHEED , ARBZBEWIC/ANNELLE ?EET
_/|\ﬁ$5£o

(#5551 {EF8 GetTickCount()0 Sleep()

BAIAE cetTickCountQALBEI'RERH B AT NWENE , ISRV RITE 497
Ko B, FA SleepOEM , HRE B RBEERHIE 1 ZY. Ait , TUEER" XM ERM
BREMLER. BE40T :

FIA GetTickCount()RSEIN busy loop HITEER , A Sleep(OE idle loop. fAREBHNT :

KRA3EHE 1-2

10; //10 ms
busyTime; //same ratio will lead to 50% cpu usage

int busyTime
int idleTime

RIEZE—WREARBEHING



1.1 it CPU SARMEITIREE S

Int64 startTime = O;
while (true)
{
startTime = GetTickCount();
// busy loop#) /&R
while ((GetTickCount() - startTime) <= busyTime) ;

//idle loop
Sleep(idleTime);

XFAMEEHMRERIRENRE LREYNREFEET ,BXFL BRERGEHERERE
FEHSEARRRBERTEMEHNES  MRKZAEMHEZEFRT 10% & CPU |, BRERIIM
BFRZARBEMEA 40%8 CPU ( A2 5 A 50% ), XX E] 50%H9 R,

EALME ?
FAVSEE HFT CPU HAEXRRZY, XHREAEIS — N EREIC—-Perfmon.exe,

Perfmon M Windows NT FFIA R 2 & 7 Windows FRE B MA X VIRERSENEE TR
AFNELSMTIE S — (08 1-2 FiR ) o Perfmon TAMBRRA TGS , RIEXER
RS, NARFNEHNEITRF. Perfmon WAEHENER , REEREMELRHY
R (L LB RAMBER ) , ARERERAMELUMNITHRSE (LNEAYEREXNR
R EIGBASIE ) BIA], B LUERATEGTASEH] |, tbEX — &% CPU R ERAT
AT LLUE RS IS ERLEEE,

B Fie Adion Vew Favertes Window  Hebp

oeE 2
e D Q*O BUE +X° PE 0=2
= & Performance Logs and Rlerts 100
b 5 h
2 L
o
L]
80
. | \
0
5%
= ; i
“ | | || \ '
» ‘ | |
= i
24 |l [] ‘ "
2 / ‘[ . ‘
: LAY
) i A T/ | |
WL A LU YAV
LI AU SN il

1-2 RGgleMaz (Perfmon)

EAMNTLULERRFRKREWN Perfmon B {E , Microsoft .Net Framework 3=t 7
PerformanceCounter)IX —3K & MMAILA S Eith £ 2 L 5] i it ENMEEEIE 23 CPU
HEAR, SINTEXMNEF—

[ #E= ] BERTIENEVREA

RIEZE—WREARBEHING



6 1.1 it CPU SREAAITIRIEIE

K358 1-3

//C# code
static void MakeUsage(float level)
{
PerformanceCounter p = new PerformanceCounter (*'Processor", "% Processor Time",
" _Total™);

while (true)
{
ifT (p-Nextvalue() > level)
System.Threading.Thread.Sleep(10);

AUER , FENBERESEBLESM CPU BARSH. XNMNEFITUBEENIERE
SR 2,

BTHENRE RN ZAUMEESERREHAEZNEZRMLT , L TEAKE,

[#ZAP0] IEZah%
REZ;FE 1-4

//C++ code to make task manager generate sine graph
#include "Windows.h"

#include "stdlib.h"

#include "math.h"

const double SPLIT = 0.01;
const int COUNT = 200;

const double Pl = 3.14159265;
const int INTERVAL = 300;

int _tmain(int argc, _TCHAR* argv[l)
{
DWORD busySpan[COUNT]; //array of busy times
DWORD idleSpan[COUNT]; //array of idle times
int half = INTERVAL / 2;
double radian = 0.0;
for(int 1 = 0; i < COUNT; i++)
{
busySpan[i] = (DWORD) (half + (sin(Pl * radian) * half));
idleSpan[i] = INTERVAL - busySpan[i];
radian += SPLIT;
}

DWORD startTime = O;
int j = 0;
while (true)
{
J = J % COUNT;
startTime = GetTickCount();
while ((GetTickCount() - startTime) <= busySpan[j]) :
Sleep(idleSpan[j]);
J++;
}

return O;

RIEZE—WREARBEHING
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M\

Wig

WMRHEBKTES CPU, LENEFSHINMALLER ? MAEZA CPU KN EREFAVIR

A2Fm  EXNEPVERL  WRUE—NBELENEFERB/IS |, BELLFA CPU NEARIK
B 50%MIKFEL ? AL ?

% CPURMBBEAFTERESREHN CPU 52, TLAEMA cetProcessorinfoQRBZ

HNEBENEE AREEHEER ML ERLET. HFEEZTEANR
SetThreadAffinityMask()Eﬁﬁko

B4, BT LAEA RDTSC FERIREVY BT CPU Bz 1T AR,

1£ x86 ¥ & EE B :

inline __ int64 GetCPUTickCount()

{

__asm

{

rdtsc;

}

Ex64 FELEN :

#define GetCPUTickCount() __ rdtsc()

£/ CalINtPowerlnformation APl 18] CPU $1% | N\ A B L R EREL , Hlt0 -

REG;FE 1-5

_PROCESSOR_POWER_INFORMATION info;

CalINTPowerInformation(11l, //query processor power information

NULL, //no input buffer
o, //input buffer size is zero
&info, //output buffer

Sizeof(info)); //outbuf size
__int64 t_begin = GetCPUTickCount();
//do something

__int64 t_end = GetCPUTickCount();

double millisec = ((double)t_end —
(double)t_begin)/(double)info.CurrentMhz;

RDTSC #SiEE 481 CPU AR , % CPU R&EH |, X/MNEABBELRERN CPU 2

EEHTE , MERLETERE. ANBNTEN CPU BENARBEITELSHIREER
YHE. IREEBEEETHPHABAER THAREMN CPU, eI LERER. TH
SetThreadAffinityMask J# & B IEH. 5/ CPU WIME LB RGHRBRARIEREFTIEE,

100

BLS

BERIBIIR T MR L AR/ IR/ R AER) APl ABIBLLITIX L ¢

RIEZE—WREARBEHING



1.1 iF CPU SAEKMLITIREE

1. SleepQ—— XN A ERELL HAILREF"T K,

2. WaitForSingleObjectO)——BCETX , EFENEHERLE

3. GetTickCountQ)—— B AL Tick BIER R , RER.

ARG R B

4. QueryPerformanceFrequency(). QueryPerformanceCounter()
EE&SH CPU HiE,

5. timeGetSystemTime)——2 % —MNEEISBER BN %,

MEEIT AR

7. GetProcessorinfo()/SetThreadAffinityMask). BE|ZEW BB EL IR ? XH
NI EREB B IRE iR H CPU,

8. GetCPUTickCount(). ZF| CPU B AME1T ARG 2 AAX/NEEE,

6. PerformanceCounter:

THAFRAT LE AP, BRETAZE B R 7+ E L %& Windows” T o

RIEZE—WREARBEHING
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PEREFINE R

TEHERENPRSBAE , RAHNF MW EREE , HFEENTRERE, £R#H
REH  EEFRIAAX-AMNELHBYHRE, RREE ERER/ NI =F (0E
1-37R ) (AT TERREE , RNHVER ARTF , BRRIN") -

10 1%
9
- . | |,

8  r A
? L <l JjiL JdIL Jd

r ‘l‘r" ‘TIF jr 3
6
5

L <L JlL =ML . |
4 r ar ar ar A
3 —F T
2
1 Ui

1-3

A. B=ZFHRFIES S 3x3 W FEZZ, HIMZWENREE A BIEFF{dw, fo,
dg, fg}@lil ’ ﬁﬁ B WIETJ_}E{dg, f3, dl, fl}@lilo g_i , A, B ﬁJ‘%UﬁfRﬁﬂﬁ%ﬂ@ﬁJ_ﬁ f
BFReERNALE. B/ ATEEN B, EMER AMBTELTE—Y@EELLE( T
WATEdKNE , BBABRMTEEEd. AR d3) o

BEEH-—MERF WA BAAIRGENE. ERERBHPAREN-—IZE.
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DITSHEE

RBNASFHTESR  REERE A, B EMESEFNRAIIZEHRR AR E
Ro ATABERREEA—NELE  FIALAEREFEEERBHNNHE , EBLEETE
EEf  HFERESWEMFHER. BHEBEE—T , IUANBEX M EFNABELR

i 1AL E
B HB# R
HIWTA. BEL B R T HAEZR,
Jo R, M,

Rit , EEEHOE A, BOLEES  HESRERDEENR. HTEBRITHN
EEBBOR—MBBNAERS , UERN A ANAEN B, XERIVBENH LA
1-9 MMT | WRITHRENINFRERSMEANGE (B 147K ) . X, REER
BREERTLSE SIS , MTTHT A, B REER.

1-4 H1-9 MEFRT A, B BILER

= BREERRA-—IZE K BERNINEFR AN BRANFHULERE , ZEA
e ?

AAEREMEEBRBEIIE-T , REMEDI M.

$F bool EH | EHIH&EANEMEMT ET , BHEREERR true # false HAME ; ™
byte & int K& K CIIEBRENEENES, EX L, WABEXRE S N FHREEQ
MNRERAURECH BB,

—N 8 UMY byte RBEEHB RIA 2°=256 ME  FTAAERRT A BHUERREEER,
R AT BN FTHEE (’RN b)) SEAED. ABIEA 4 bit R ANKE , AEEN
4 bit FRR B LE , ABA 4 4 bit ATLARTR 16 M, XELEW T,

EBET AR bit R EEFHTFEMNX — byte TEN LB MG 5 B FARMIEL,
THERMEE :
m i byte b ( 10100101 ) K942 4 bit (0101 ) ®HI n (0011 ) :

B EER b ALK bits , FEHMRIZFELR bits:



ERE , R A REZEZE—WHREARERALSE) www.ieee.org.cn/BCZM.asp

11110000 ( LMASK )
& 10100101 (b )

10100000
RERL—STBEANERE n HHZE
10100000 ( LMASK &b )
A 00000011 ( n )

10100011
m ¥ byte b ( 10100101 ) ZE3 Y 4 bit ( 1010 ) &9 n (0011)

B, &R b oW bits |, BEHFIEAILH bits:
00001111 ( RMASK )
& 10100101 ( b )

00000101
YU , 18 n B33 byte BIEH 30
n << 4 = 00110000
REXNULEASBINERMIEE , NBIREER.
00000101 ( RMASK & b )
A 00110000 ( n << 4 )

00110101



ERE , R A REZEZE—WHREARERALSE) www.ieee.org.cn/BCZM.asp

m 53 byte BRI AL 4 bits AL 4 bits ( e.g. 10100101 ##Y 1010 LAK 0101) :

BBR b 8K bits , BIRHMRIFHDLE bits
00001111 ( RMASK )
& 10100101 (b))

00000101
BER b AL bits , RIERHRIFEIDAY bits
11110000 ( LMASK )
& 10100101 (b))

10100000
REREB 4bits
10100000 >> 4 = 00000101

RENRERMAENFRAEMEEYRNRTEIE - for EHR, AUEERA
lbyte 9FMEE ST , LEFENBER TR HANEHRINFEMRARRBITERE, EATE
REFRMRCARE | Fl

for (LSET(b, 1); LGET(b) <= GRIDW * GRIDW; LSET(b, (LGET(b) + 1)))

(51
RFEER 1-6

#define HALF_BITS_LENGTH 4
/1 IAMERRICAHAHEEAREG—F, EXERER4bit

#define FULLMASK 255

1/ EANEFERT—AAHbitmask, E—#H AT, ©A11111111.

#define LMASK (FULLMASK << HALF_BITS_LENGTH)

// EAE R Abitstimask, £ —i#4) A TF, ©,211110000.

#define RMASK (FULLMASK >> HALF_BITS_LENGTH)

/! INEFETADItstimask, £=## & =P, €&F00001111.

#define RSET(b, n) (b = ((LMASK & b) ~ n))

/7 EAE, ¥HbtgA % E sn

#define LSET(b, n) (b = ((RMASK & b) ~ (n << HALF_BITS_LENGTH)))
/7 ZANE, bty £ B AN

#define RGET(b) (RMASK & b)

// XANEIFE| bt A e E

#define LGET(b) ((LMASK & b) >> HALF_BITS_LENGTH)

// XAEAFE| b £ eE

#define GRIDW 3

/7 EANEFERTEIAHTE E AT R,

#include <stdio.h>

#define HALF_BITS_LENGTH 4

#tdefine FULLMASK 255

#define LMASK (FULLMASK << HALF_BITS_LENGTH)

#define RMASK (FULLMASK >> HALF_BITS_LENGTH)

#define RSET(b, n) (b = ((LMASK & b) ~ n))

#define LSET(b, n) (b = ((RMASK & b) ~ (n << HALF_BITS_LENGTH)))
#define RGET(b) (RMASK & b)

#define LGET(b) ((LMASK & b) >> HALF_BITS_LENGTH)

#define GRIDW 3
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int mainQ)
{
unsigned char b;
for(LSET(b, 1); LGET(b) <= GRIDW * GRIDW; LSET(b, (LGET(b) + 1)))
for(RSET(b, 1); RGET(b) <= GRIDW * GRIDW; RSET(b, (RGET(b) + 1)))
if(LGET(b) % GRIDW != RGET(b) % GRIDW)
printf(A = %d, B = %d\n", LGET(b), RGET(b));

return O;

}

(€ Ttum) |
BFHNBERANRRER,N=12 80, KBTHEWIAE , 08 1-5 R :

I

I

SN

1)
T
o gE | (4
|
7)—

| 1
T

“Ib” (B) BIAETF

T

N A
iR
o g (N
I
O©O— O — W

T

& 1-5
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A=1,B=2 A=4,B=2 A=7,B=2
A=1B=3 A=4,B=3 A=7,B=3
A=1B=5 A=4,B=5 A=7,B=5
A=1B=6 A=4,B=6 A=7,B=6
A=1B=8 A=4,B=8 A=7,B=8
A=1B=9 A=4,B=9 A=7,B=9
A=2,B=1 A=5B=1 A=8B=1
A=2,B=3 A=5B=3 A=8,B=3
A=2,B=4 A=5B=4 A=8,B=4
A=2,B=6 A=5B=6 A=8,B=6
A=2,B=7 A=5B=7 A=8,B=7
A=2,B=9 A=5B=9 A=8,B=9
A=3,B=1 A=6,B=1 A=9,B=1
A=3,B=2 A=6,B=2 A=9,B=2
A=3,B=4 A=6,B=4 A=9,B=4
A=3,B=5 A=6,B=5 A=9,B=5
A=3,B=7 A=6,B=7 A=9,B=7
A=3,B=8 A=6,B=8 A=9,B=8
EZRTRXAZRE  BEBITAEN—MEE , ER MSRA BB AY , TEHN—

MR EEA R B AT

BYTE 1 = 81;

while(i--)

{
if(i /79 %3 =1%9 % 3)

continue;
) printfF(“A = %d, B = %d\n”, i /9 + 1, i % 9 + 1);

BERBRXEZ —MAURMHEET RRRESH !



ERE , R A REZEZE—WHREARERALSE) www.ieee.org.cn/BCZM.asp

RegEE 1-7

struct {
unsigned char a:4;
unsigned char b:4;

}i;
for(i.a = 1; i.a <= 9; i.at++)
for(i.b = 1; i.b <= 9; i.b++)

i
if(i.a% 3 ==1i.b % 3)
printfF(*A = %d, B = %d\n”, i.a, i.b);

FEREBCITFH—T4?!

DX —ALE s RN AT IR AR )R Matt Scott 3Rk, A T F B SR RS T EANALE, BRI EIA L]
Ty “EM” FMUARZ HEE, WNILERT FIFE.
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IRRHALR

EHRINTASRR LY, ARELRNWE—MHERTERE ?EFMH ?2No , REKE
SWR BRI, B3R, &F, TEH. WEE, ATOAT K (SHR  EREBRZESFEER
BEBE-HE) o

EEKBHMENSRBLAZRSNUBLAR A TRERSRE  HN2451HK
KNBMRENARE, —REAE , MEMNEEE T A#tHHE, EXEL, HXI%EN
KE—MHHKEH-RETHRRY, MREES. ZAHESN  FEN2ETH B
L& 1T,

MBTEMGE T BIES D EAABEARNE — MR HEEE FMENESE RN,
STC ( Smart Tea Corp. ) ATRAAFTRMN LR , BREEN V. STC REF , MI1RMAN
BRI CENBREHRE 2NWARE , LNEEE | B2 2°=8 AK , TREE 2°=32 A,
HA STC WEHRBRAERN , XARSHRHAMIEN LR, RiITBERARBEFE. B
B, BE. HEEERS-RH,

BA, PRHOMTERXMES , RERIERAHERENERER ?
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DN EREA
(%%
EA XA B B — T8,

Ri% STC HiBMF n FoE , A (Si. Viv Civ Hiy B)) (NEHNRLREE, RE, T
BENBRABE, HEE, XFRWXRE )RRREiBERE (i=0,1,+,n1) , HAAENS

ABERMBNEEMTRNRATRERE , LN FE i F%EE C=VIVio
HEFMEANR :

n-—

(H; * BI)}O

XFRFEACHRE , RIVREFHSAKBESTER. A Opt (V', i) REME I, i+1,
i+2, -, n-1L,n MECEH  EHEEN VRNARPAZEZ NN EKXE.,

BLBMENERBR , EHZFRMA) V5=V WERE , REE max]

Hit , Opt (V,n) MREIMNERNE,

A, BAOTAFIHEOTHHS A - Opt (V',i) =max {k*H+O0pt (V' -V, *k,i-1)}
(k=0,1, =+, C;,i=0,1,--,n-1) o

Bl : RIEEWER = BB kK M BEERESE K M BRENRRLERE
BEXHENHESAK , RNIEOTRGED RS

Opt(0,n)=0,BIBRENOMBERT , RILILER RN 0,

Opt(x,n)=-INF(x!=0) ( -INFAREFK) ,IERETHONERT , K
HALEREAATHF K , HIESERIE.

BA , REALNHES LK | RAEIIHBBALRERD , MTAAR

REGFE 1-9
int Cal(int V, int type)

{
opt[0][T] = 0;// A R%&M
for(int i = 1; i <= V; i++)// 27 4&H
{
opt[i]1[T] = -INF;
¥
for(int j =T - 1; j >= 0; j--)
{

for(int 1 = 0; 1 <=V; i++)
{
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opt[i]1[J] = -INF;
for(int k = 0; k <= C[j]1; k++) /7 B G RARARA IR K
{ if(i <= k * VD
{
break;
}

int x = opt[i - k * V110 + 11;:
if(x 1= —INF)

{
x += H[O1 * k;
if(x > opt[i1D)
{
opt[illi] = x;
}
}

}
}

return opt[V][0];

ELEMNEZED , ZREEENO(VAN) , HEAIEEEARN O (V*N*Max (C;i) ).

AN BMNAZEGIZARNBERE , MITE opt[i|jIVEHERAFEE opt[i][j+2] , REE
opt[i][j1%A opt[i][j+1] , FRAZE B EREERILAEN O (V) .
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(51

RIF EEMZAAUER G ER BARBE WM — SRS RRE ? RIFE
HARYEEZN N EFREEFE BRFEURA - IMRERREFEHERN FRENE
R GGBEIZEZCERRERITE - EFTRIBHRS. BEANKIABEZRANEN FRE
B —MERT MR , ZEFIMEA-MEHRNE , RNZFREERRE, ERE
MRS  NENMERENFRE  BEXEFEMENNE R, BRI FENRNRL
NEANBRE  WRFZFRERF B  WAHTERZFRENE  FREFEHM
MHERTF, HIERT P EHENETRBLREANNRE  WERRZFRBSLHWIT
Y  HMNMERTFFREORZFRENEE, L AFRMNE RPN Z FRZHN
BREENT,

Rt , BNATUNARSFERE - S REEENE,

KE3;EE 1-10

int[V + 1][T + 1] opt; /7 TR ERTRE, BEM T B THA%ATF,
1/ ZRAFZEAAV 69— AFE, RRBERSEBEE
// opt (V*, i, T-1) , #t5Topt[V’1[il,
7/ Andseafoptf AR A -1, AT EA S ARR.
int Cal(int V, int type)
{
if(type == T)
{

if(Vv == 0)
return O;
else
return -INF;
}
if(v < 0)
return -INF;
else if(V == 0)
return O;
else if(opt[V][type] = -1)
return opt[V][typel; // #ZTIAT KM, N AR ST
// FUEGS AR, MRBZTEA
int ret = -INF;
for(int 1 = 0; 1 <= C[type]; i++)
{
int temp = Cal(V — i * C[type], type + 1);
if(temp '= -INF)
{
temp += H[type] * i;
if(temp > ret)
ret = temp;

}
return opt[V][type] = ret;

[#E=1
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FEEXNMEBENRHEZRSE  EECRDTARIN —ERENET.
BIMNEERENBE-T , RUBNEE (BuUh L) HF:

Volume TotalCount Happiness
20L TC_00 H_00
20L TC_01 H_01
21L TC_10 H_10

2000L TC_MO H_MO

BRIEHZRABEN 2000L, —FFH , MR V% (21) kT, BL , BIIEEFTEME 20L
BENRH , EL—MF. EXEAUEAROAN , WERKERESH M. BREXA,
BINREBMWIEE (V-20)L WRBRMAILAT, Xit , MRBEMNEME 21L FENKH
EANE?RT 21L REEARKEBZSN , RIERNZER , RIMNETEN 200 Wik
PAEMER. EEZRMNATLUIERTHEEN 20L R ZREEHMNAZ NS , HAK
R MREREHAESH - NN BEN 2L MRE . Tl XEERROERN | BN,
XRFRRELETRZIE?

Do REAPYHA I EARRIR GG, A R L AR e R AR A, AT A B PR, A AT
ik A7
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§ zaumn SUBBALE—EEE 2 B0 DR

B 1-12  NIM “35” SEXRDHT 1

NIM “$57 x5 4

=] #31

N BATKAPA DK A R B, DU A SoHs A Sk oy 1l T HE, R4 BABA:--
IO ANWTRE A Sk, REXSTR T 1A Sk — IKBOBII B el o BEXICETSKIN, BEAN B
FHBENAT T HEA S AEE — 4, BOX —HEf hPMEEHH KT D Mk

WA iR AAT SIS ? RS A RO Sk A REDRIE B CATIE SR UM ?

frid 5 o3 Hr

L, SRR T, SOOI NIMT IR R ORI
TN, £6HH S BT TR AL 1, BN R R | A
BET = BUHERG [3, 4, 5] FFMABE . RATEMIHEITR X LR “567 B

A, AEITAHMME AR FG R, RS0 T2 TR 2

AT, % % G0 T AR “what” —— A HE HE L F O , JERR
SRR RPN, Coaifi s i S IARIT A BN 52 % . T
HEHO A “how” ——B# A2 HIfT 5 I 31 6.

BRCL, BINF B R . RS2 B B SEA KRB TR 50T . T
N B, M AR BT M

24 N=1 I, B AT kSRR B A A Sk, AR T — 5,
IR AR FEE.

4 N=2 1Y, EIFPEHETT Sk, Bl BRI S P AT A T (1, 1D —
SR T4, JEIEREUHS T LASNE . T MM E U B s 2 RS

e = WREABRILE
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§ zaumn SUEBRALE—SEE Bl 5 0 B

2 FLIE MBUWZE

Jey T A 224 JRy T

HN=2, M>210, BESR (1, D 2g2Fil, Ba (4, XD #HA L2 i, K
T R EE R, SRR (1, X0 Rk (1, 1), SR IEMAE, Rt T . BEAR
(1, XD Azea, e (2,2) wifa? o, (2, 2) 222, WA 2%
B (1, 1D KPR R XA DAER (3,3) « (4,4, —HF| (X, X
IS 2 A% R THT

TREANWIL Bat, WRACKEEBH 2 EEL St enIn omsE, SR RFEZ K
HH o ZHELIRN T, AR R ERAERIZ JG 2 24 /i (X, XD, IRt A .

uf IR SREOH SR A e ?

M M=3 [, ARG (2,1 o (L,1,1) , IXFRAE LRSS
4 M=5 (I, 1 M=3 KLl TTRIREALE, =R .

A M=TWE? FHOLZHER T, SkAf7dem T, IR E .

BAHEIX AT 2] MREZ B Btk 4h i

BERBONER (4, L, D OB, R 1A EBOR S, WS EE R R 1
M EOEAREAS, WEEH L.

BEBOTER (L, 1,1, X) (DL IE—NRT 1H X KiE, SEH D

e BEIA:

A 1 AHFEA, REFHF LA OO X—HErh —REE X-1 A, B 1
— % MR N L

WEARA A 1, B X, AL IS X AR, R A 1
— % PR TR

R, U AT, ST AR A RS, Bl M =9 I, FATTRT L
Bh (2,3,4) . (1,44 . (1,2,6) , &%, RazHak, oy, X
FARZE], AU 2 B A UM SRR R 2 G R BITE X — RV R B A
FRPEAG A o S . XA, MAER— T EIR T, T EAAC R o
WHHE F2E el (XOR) B85, Sz Hmiin .

W2 E—NREARBRING
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§ zaumn SUEBRALE—SEE Bl 5 0 B

B 1-12  NIM “35” SEXRDHT 3
XOR (0,0) =0
XOR (1,0) =1
XOR (1,1) =0

HOCBATE BT AR, FATMNHELTSK (My, My, =+, M) TG, U585,
Ak HsE P A% (0,0,+,0) o

M IR, BATTHIIBURE S 23 M 2 AR R W 4y, IXAE i REIDURE -

FFE: (Mg, Mp) EATRE 45 L IEXOR (Mg, My) =0

g (Mg, My) PR EFENXHEA LTI, XOR (Mg, My) =0
FI: (My, My) IR O PIHEAZ IS . XOR (Mg, M) =0

Bl (My, My) Ecyapiidiid

KA, EHEMATEL FATHEA S0 (1, 1, -+, 1) ZFEE %, XOR (1, 1,-+,1)
acry 1206 Mg, XF77 AT ABUE —#8HE, XOR (1, 1,0+, 1) mar=0, W%, &

Ji ¥
FATHE 2 M Oy FF 5 ER AR B H AR T 1 RIS OL, B R XOR {H AR
ﬂ:ﬁﬁ\ (Ml, Mz, R Mn) XOR (M]_, Mz, Mn) =?

ig: (Mg’ My, = Mp™) XOR (My’, My, ... My’) =2
wE: (0,0, -+, 0) XOR (0, 0, ...0) =0

ASENE, ATRAE W, AR, TR IR/ HE, XOR (My, My, ... M)
BRATET 01 DU RS AW AT A Ak (IR iR AN 1D, i

SR BAMI B ER 1. [4% 1]
AR SE, EATLHER, MXOR (Mg, My, ... My) =0 I, FRATE &N 2
—AMIME, FEATLLEXOR (Mg, My, ..My, ... M) =0, [4£ 2]

BAERE, XATLAER, %XOR (Mg, My, ... My) =0 i, XHTEfT—MIERI
A (BGEASK) » #B41EXOR (Mg, My, ..My, ... M) =0, [4% 3]

e = WREABRILE
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§ zammn SUEBRLHE— SRS R

4 FLE BUZE

A TR=A A7 M4, BAOIARAKIN, 5 M OGaEn, kBRI,
ISP RN

EAME? MBEATRRKE: 2 M=9, BENLMER (1, 2, 6)

J:F&él‘: (17 27 6)
1=001
2=010
—6=110
XOR=101 Bl XOR (1, 2, 6) !=0
BJtTF: (1,2,3), MINE=MHRCE=S, 58] (1, 2, 3)

1=001
2=010
3=011
XOR=000 JirA, XOR (1, 2, 3) =0
AJ7: (1,2,2) XOR (1,2,2) 1=0,

BJi: (0,2,2) XOR (0,2,2) =0

B Jif)5: (0,0,00 , XOR (0,0,0) =0

77, LA LT, TR T & 5, RAE T R e,
DU A iR XOR, ANTRAIR Rk Sl (IS5, A A T At JA I
XORULOrzA %t !

GBI T LS — AR, REFRAEA (My, My, =+, My) (K, 516 4
RSk, AR RIOTTAE. i, 45 Ak (3,4,5) MR, FFRM (1,4,5)
—— BRI I T !

P In] il
1o QUERHGEAN B, BOCHTAA kI NS, Sz Qe i = i ?

1 BAR T ARLAUIFHBENIXORE LG HIF A2 X 1R — A Rre, 4R B it NIMIE AN R HIF T .
2R, BRATEEGIEDE, Thaddh (6,6) , EHLRILE.

W2 E—NREARBRING
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6 Eamn EVEBNEE—EEE T 5 412 {0k bR %

B 1-12  NIM “35” SEXRDHT 5

2. WERERHK AT LAPRIEAT RIKHE, JFMAPAERECA Sk, SOZ W] R 306 1 s g 2

e = WREABRILE
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HEEA Y R vt

A T PR S RS ) /NI R o AR AT 5T e 1 55 > 2
T 20T A id SR Rk—Microsoft Link-up.

K 1-17 EEER =K

K 1-17 Jy Microsoft Link—up WJ—" M. Wi or BAE W
MAFEMEI 2 CELIMEAgEL THA ER—k, IBAXmA
ST, AITE SR A R, WERR NS . YERR
S B . RIS, Microsoft Link—up &2 HH P i
VMG ZE TP IR AT TR 408 1 T 13 1 Sk A5 0 25X AN xR
R FAEWE 2 A B AR K

(UMLK B v — A B Wk 0, R A 2 Bk
of

L S P 7 R T S LB TR KA IR 1A ) i 2

2. EFERIWT PN B B RE A HHTH 2

3. IERER HARIA BB Z IR ki A (RS Hum /b, ezl 1)
T EH B .

4. SRR E H A TAEBUIRES, AT s vt SR AR BR AL B 2



EHRIF , RE (EEZE--HEREARERE) www.ieee.org.cn/BCZM.asp

93 M 5 g

PEEF W, f5e = B I RPIR AR IE, DL RR
T PRI IAR o T3 S P 45 R 6T N A RS 5 8 (AR —A
RAS, AR A2 ML), 2Rk i e N i B, & Bk
MRLERAD o FrLL, B SHUE & R R R ik 5 it

e — NS B TR DA .
ARESIF 5 1-22
A RGTIEAR AT AR JR T
Grid preClick = NULL, curClick = NULL;
while (XA &5 W)
{

T H P ahE
ift(HPREET & y), BT y) AAETKT)
{

preClick = curClick;

curClick. Pos = (x, y);
}
if (preClick !'= NULL && curClick != NULL
&& preClick.Pic == curClick. Pic
&& FindPath (preClick, curClick) != NULL)
{

SN - P I N E P

W28 TpreClick, curClick;

preClick = curClick = NULL;

MCE TR AEARME 2 n] LU 21, 56 I E i Ak il B 1 1 LA

) e«
L ARG AR AT 4 SR T
2. BRI IE AL, R E B2 e 5 AF (PIANEE—
Ff, HIXPIA B Z AR DT3B E AR , WA B AR
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REVH . 45 LA AR R AR RIS 1, AT S X
PS5 L IAHER S T DR DL B, G 4% B0 H B b AR
USRIX A B AR S B D3, X 41~ T LA 2%
3. FUWTIT RS A AR WERPT A BB i &, B akE R
4. JIBERL, = RBUHAN T HEFHH AR A R I, i
KRHEN TR RS W 1-18, ZSHIHE CEAAFAEPIA
[7] A Pl AT ) s A e S R H /N T3S DL o

FEACB LT s FATTR AT AT IS AN B IR, 1 BEALHT LR
[T, TR “HERL JRI

K 1-18  EIEB BTSN

O N SRR N T RE A A ? AERT T I TR,
&ME%ﬂ@iﬁ“@’%%ﬁ@m%“% ZA XA B TEAHTHE

AT AR RS EH N T 3 B4R R, 75 B v i) 35 2 )
%,EﬁﬁﬁmﬁE%Z@%%@%%oé%%gﬁﬁ%@%&%%
TR H D RS HH RN T, Sidrss 78 E WER T hHE
b

FEL S SR AR ) rp 7 2K 2 i i 1 B H e D N4
MK, O T ORIES S A H b, 5 ZHE S AR In) U H ek 22
O A R8T A RS . BAR H bR BB 1, (B
FRIHEZRATI IR AT DAORFFANAR o | I o 48 2R 2 At e 0 L L B85 ) L) —
OB BATERADNHbrE BB H &) &, Wl
AL ZARAEREIE A (x, y) MEE B (x, 3) KR RT

) 7L o
HELCEIE A4 (G, 7)) JRABNS.
NI REE 4 (xi, y) WTLLHZBIARIME T (WEDE 4 (x, 70D
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A DLAN S HEH N 0 B e (HZ) IR XER 1) o R IIX Lk
THEE S S =Find (x, ) - MRKEE B (xn »n HEE S
i, g5, B AR Bl DU EZER:.

AN, TP SEEHRZER T GAEE) » 2l ikEed)
W UEZ BRI 1o RBXAMESR A S. Si= {Find (p) | p €S}
SEET S B2 S = S-S WS HREFAEE A i,
A DUER RS H A O 1RSSR . WEREIE B Ce, 32 ££ S H,
WIEFE AR 5] LIRS ECH O | s ieidst, SR,

W, AVRER AT S AP T (BHTEE) , 25l
P AT UL BA MR T, BRBOX N ES N S, S =Find{ Find
(p) | p €S o SEAET SHMS, HMNES =5-5-5=8
-5 -8 BKE S REE A (x, yo WLUEEHESHEN 2 1
HARRNE RN T WEREE B (e, p) RS S o, WEE AM B
W CAHIFESHOH O 2 BRARIERE, KR A M BANGEI A #4675 /T
3 AR

AP R, REE PR T2 ABANS FIE R 1 (4
RS RNE) , WIGETE AR B8R n] LA § oK.

£ BTy AR R, AP EAE: ST = S5 - SH
S’ =8 - 5% -S. eI LUl Id K MNEIE 4 (xn, n) FEZHET (4
y) BISEE RS, TG, AT (x, ) T A4 Co, 70
2 2R B/ DA H0H MinCrossing (x, ») #MIGE N TE5T K. SR
J&, % MinCrossing (A) = MinCrossing (x, n) =0, # 1 A% H
BUNRATEALTEDS . B2y R2IG, T SESTIR T
MinCrossing {4 0. 7E SEEGIRELY BAAEIH SEET, &1 XM
M7 AZ R 2/DHEES N 1 BE, WK YRS eS8 rE SH, B
2, MinCrossing (1) = 0. IXI, FAEEESEHH DRIKE, B
A& MinCrossing (X) = MinValue (MinCrossing (X) , 1) = 0,
XA, Sl T Bt ST =S - S & = S - -
S Y R R AR

gt bmrsrr, BAENE, HFMET X (x ), #E IR
AMH MinCrossing (1) o Btk F Tz ARG T 4 Z 8 )&
M AER S E . JEREER, AR AY RREE K
DR T . MR ELRIEER S HE RN T, BRI E
KR RE s, W FEXNE N X RAEWNDDRESMHE
MinCrossing (X) I MinDistance (1) . MI&F XY¥ Ik VI
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RLRE, R BT R T Oy ACHE SE B

if ((MinCrossing(X) + 1 < MinCrossing(Y)) ||

((MinCrossing (X) + 1 == MinCrossing(Y) && (MinDistance(X) +
Dist(X,Y) < MinDistance(Y)))

{

MinCrossing (Y) = MinCrossing(X) + 1;
MinDistance (Y) = MinDistance(X) + Dist(X, Y):
}

Rt U, RIS 5 X I R A it 1 K H B i
TR, W1 1o

“HEBL T A T3 P  T A T DI R L. B
FARR RS, X TR AR 219861, AR TS el
STl LU 2. BEAk, AT EEPL R nT LLE Y, BATTERR AR
YRR T 4 (n, ) BEWRIARIAS T Wl vl, Xt T4&
AT ATROR ] X I RERL R, 79 20T T BLRA KRS T
AR LR AR M T R B ERGE 20 4% 1 20 WPEATTRT L
M2, HErERIE A “Hut” R,

IR 1) L -

L AEIEEF AT, A ) DLl 4E AT 2 S T T
R AER IR R ? e/ —H LM T2 )a, B8
PATFH LY R B EEP T R RS o IR
) JEL B AT IR LBk i, T S ?

2. RGN, @y T bE Ja, wREHEL A E
I PPIRES (ltn, FEP T HD o /e AL

B AT AV IR e ?
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K HIEP 1 83T 5

%

NF—NFT (8bit) WEE ,
KRS,

HORFRRP VNN, EXEENHTR
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DITSHEE

REBNRERLBXHENREY  XMNEEBARETE  EUTFHEAE— £
SKBERSHHT I TREELRRE L. FLAMAEINREAXNEEERRIMTLE? S
Xt EREEFNEES  REXGNANTE N EEZRINBRHERBR—F. Lk
WEPC LNEFFEESERARNKRE LNEFFEERERANES, BN ATUFHAER—
T REERRR TREH T,
[#55—1

A A — AN\ — R H B FREAT DM N T ZHEIRE |, RAOTAE |, BRA—1 2,
ERABFRBD — 0. MRBRHOZBRHER , BARKTREULERT -1 Lo

2410100 010 94l ;
F—IRKRUL 28, BN 1010001, KA 0,
ETRBREL 2 B, B9 101000 , |RA 1o

Rt , AIAERFABRRERERENER  BEERIH M RBNERETON. TR
BT MTHRE,

K35 E 2-1

int Count(int v)

{
int num = 0;
while(v)
{
if(v % 2 == 1)
{
num++;
3
v = v/ 2;
}
return num;
3

[(FE 1 ERIRE

BIHNRBEERLRESR. RNANE , OABVRERK LT URRIMEBRN B/, M
—FEZAET  BuBNARHNMRRE 1 7. ¥ TEXNMENE , BREF -/
= : 10100 001,

EAEBUNERES , RINSIERE—NEEEF. Bt , FEHHBEE—NUEEN1,
M S RETLUERI B /Y. UL/ B F 5 00000001 #1T 5" RHF, MRERN 1,
MFRREFN\BNSRE—H 1, BUH 0, ABMT :

REGFE 2-2
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int Count(int v)

{
int num = 0;
While(v)
{
num += v &0x01;
v >>= 1;
s

return num;

b

[(#E=1

IRELLER, RBENRERSTRSZ, BR , BEXRRANVRE  HEAERXEDR O
(logv ) , logyy N ZHBBHANVE, BL , REETEBRE-LEXRER ? WRENEILL
EENERERSTUNMAEX  EXETHER - SRETE ?

EI4¥ A 10 100 001 K3 Hl, MRREEM 1 NKHEX , BA |, RINRBEBESRY
Wi, NG 1 SREATHETE 2

RNTEEXANEE , BIMNZERRE—/ 1818 R. 470 : 01000 000,

Zlﬂﬂﬁlfﬂlﬂ‘s’?%féﬂ’ﬂ _ﬁﬁﬂﬁﬁiﬁﬁﬁﬂﬁ—/\ 10e ? T UERS H MM RRE R 2R B
RBERZIY, B4, MBRMX —ANURATHE , GARITHRAER ? RNMENR , IR
BATXA T;k{’ﬁ ZRANOIH 1, RALEBISRL,

MR FHEIREFTHLEE N 0, 01000000 77 LAF 00 111 111 #H4T5"184E,

X, EHTHIRER R 01000000 & (01 000 000 — 00 000 001 ) =01 000 000 &
00111111 =0,

RELHE T #E=RK

KA3;58 2-3

int Count(int v)

{
int num = 0;
while(v)
{
v &= (v-1);
num++;
}
return num;
bs

[#2A00] fERDSTHRE

BEZNEXREREIO(M) , EAMEVH IV, TRKBACEZREZT ,
RRAUTE 1N, IFENZBRT B, AMBMNEBEARIG\LHE , REEEIE 0~255
MERBMEIIHRK , HFEADIRE , JUEIER , ABAOT :
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KAgFE 24
int Count(int v)
{

int num = 0O;
switch (v)
{
case 0Ox0:
num = 0;
break;
case Ox1:
case 0Ox2:
case 0Ox4:
case 0x8:
case 0x10:
case 0x20:
case 0x40:
case 0x80:
num = 1;
break;
case 0x3:
case 0x6:
case 0Oxc:
case 0x18:
case 0x30:
case 0x60:
case 0xcO:
num = 2;
break;
//. ..
e

return num;

BENEORERE  EXGRITHRAURSETREA-NEE=Z ANDXEANHT
BREBEEGAFTHE , MR a=0, BEREE L Mcase WEBHTER , BRWR a=255,
MEEZE—Mcase FHHER , AIERITT 255 RERFEFEZF |

BX  BENAAUR | ERBENRERT —NER  MEXAZEARNENGE  F
AEESHE. IRFEREBESIER , IURAZAHFAEANS L, XRFLELEA
BITHE 142+ - +NHARX , EEFXUAPRAURNAL KBRS,

RE  BIHREE  FEEFTEERTEANIREVERRRER , XMEEERE
ERE ENZBEBLEASLILET,

[(BER] EXRE

KEG;FH 2-5

/> TS ERE </
int countTable[256]
{

0,1,1,2,1,2,2,3,1,2,2,3,2,3,3,4,1,2,2,3,2,3,3,4,2,3,
3,4,3,4,4,5,1,2,2,3,2,3,3,4,2,3, 3,4, 3,4, 4,5, 2, 3, 3,
4, 3, 4, 4,5, 3,4,4,5,4,5,5,6,1, 2,2,3,2,3,3,4,2,3, 3,4,
3,4,4,5,2,3,3,4,3,4,4,5, 3,4, 4,5, 4,5,5,6, 2, 3, 3, 4, 3,
4, 4,5, 3, 4, 4,5,4,5,5,6, 3,4,4,5,4,5,5,6,4,5,5, 6,5, 6,
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6, 7,1, 2,2,3,2,3,3,4,2,3,3,4,3,4,4,5, 2,3, 3,4, 3, 4, 4
5 3,4,4,5,4,5,5,6,2,3,3,4,3,4,4,5, 3,4,4,5,4,5,5,6
3,4,4,5,4,5,5,6,4,5,5,6,5,6,6,7,2,3,3,4,3,4,4,5,3
4, 4,5,4,5,5,6,3,4,4,5,4,5,5,6,4,5,5,6,5,6,6,7, 3,4
4,5,4,5,5,6,4,5,5,6,5,6,6,7,4,5,5,6,5,6,6, 7,5, 6,6
7, 6, 7, 7, 8
};
int Count(int v)
{
//check parameter
return countTable[V];
3

XE2NEREZE R R EE | 1 0~255 U MNRIBEZEFHERAS v IEREE
B4R , countTable[V]F =2 v F“I"H N K. EEMNRBIERENNO (L),

E-NEEMBEERAXNEZNNAS B ERRAE SRR S ERER -
BANGE , BENERENEXNTENARTR.

¥ oA
1. MRTERPMNHDWORD , fREfER LR —NEE | RESOEH—NEE ?

2. B—MEXHEE  AEFRNEESN ( —#EFXRR )ANB | MIEAT HBEEHE

ZM (bit) ? HFRRY , BHA B W_#BRFIHFESIURTEMN ?
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REHHIRIME

B3 ( Factorial ) RMRAZENEY , ERFOABERBE , RIIRBEERINEH
5fe AR < BY [F) R

1 BE—NEHN , BBANBBIEN | REBEZ D00 ? 640 : N=10 , N ! =3628800 ,

N ! BIREBEMA0,

2. RN | HZHFRRPRBEMINVE,
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DI SEE

BEARIZHFNERE 2R BETREXTEITEHN | NE? MRBHEAHN ?BXE,
MRBENNBLEBAEFESE 10X NMEERER |, FEREFEET,

BHAZR , MEN! = Kx10", B K THE4 10 iR , BBAN! KEEM A0, BER
N HTREBDHE NI =(2)x(F)x(5) - ,BF10=2x5, FIAMREBE Xz
X, B—X2M 5 HRAUBE -1, FREM=min(X,Z2), THEEHXKFET Z,
R HE4 2 R BH ISR LAY 5 BRROBE B L , FIUBEARELA M=2Z,

BELANDN , RETEL Z0E , RAEEIN ! RE 0 M.
[[E)=R 1 BYEE—1

B8z REENSEZ  RETEi(i=1,2 -, N)WEXo @ 5 R , RAEXR
-

KEZEER 2-6
ret = 0;
for(i = 1; 1 <= N; i++)

{

Jj=1i;
while(j % 5 ==0)
{
ret++;
J /=5;
}
T

[BRE 1 BV E ]

AR 1 Z = [N/5] +[N/5°] +[N/5*] + -+ ( FRBOLXAR—NMNEFNEE , RAEEFE—
MNK, #EB5>N, [N5=0, )

ARA | [NBIRFRAIAT N B 5 EHBTE— 5, NIRRT AT N #9%h 5
REHEBEREB— NG, KRBT :

ret = 0O;
while(N)
{

ret += N / 5;
N /= 5;
s

B 2 BRMOE N WoHFIRTPREN 1 B, AE—TEHEN, KN ! Z#HEIXR
REVRIRAL 1 FESE U 26080 : AEN=3 ,N!1=6, BBAN | =#HIXRR (1010 ) WHKIK
I 1 EE =1L,
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NTHIEFNEE  BRENBEB#IT—THA.
BARE-T—NTHBIMERNU 2 WiITESENEREEHEN.
E—NZHBIBMERA 2, RERYEWT ¢

Y RE— " —HBVEEN 0, BH 0, MFZH#HHER—{v , BNREE (N
4) Rz, BRL, WHARXNZHEBITH , TER 2 BB (EXRIFL) .

FREL , IANRERBR EZERTFRN I EEREAH 2 M. BIERET N EERAK
2 B9ANEN 1,
[5)3% 2 evfREs—]

BFN FEERER 20N, ZF N2+ N/4+N/B8+N/MA6+ -,

BELRDH , SEEAEE  WTHAR:

REG;FE 2-7
int lowestOne(int N)

{
int Ret = 0;
while(N)
{
N >>= 1;
Ret += N;
3
return Ret;
s

[5)3% 2 eV

NIEBERRAK 2N, EETFT NBENHZHERRP 1HHE, RIDETLLES
XNRERKEE,

TEX X MNRERITEGREE | RIZ N=11011 , BANFEEREE 2 BNER N2
+ N/4 + N/8 + N/16 + ---

HD: 1101 +110+11+1
=(1000+100+1)
+(100+10)
+(10+1)
+1
= (1000 +100+10+1 )+ (100+10+1)+1
=1111+111+1
=(10000-1)+(1000-1)+(10-1)+(1-1)

VAR A B AR (R N, $TF1,2,3, -, N ¥ ik k e g AN %) .
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=11011-N ZH# HIR R+ 1 N

INGS

EZE—MEER m B HIB N ATLARRA N = b[1] + b[2] * 2 + b[3] * 2% + +-- + b[m] *
2D He [ | RRESHABE i EORTE (1580) . AL, BRIKMI D[R 1, Wi
BANRAFE ; Rz B, FERI 2, IETFEEN ZHEIBEEALE — N,

LEEHN  HHERBN 2HNAER (BERT n>0&& ( (n&(n-1) )==0) )o
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FEANG KE”

Tango RHMETMTFFEEREH — MARITE , RN A TME ENFHRERTE Tango
LFERFEENK, £, Tango BE—KKE" , i REERENM , ELBESHM ID KNBTME
Fo BHRIXEZKE RIEBE BT T F SN —¥, MRRE—NHARE LPREWF
(SIEEN ) V5K, HREFAEEN ID HERDP , REERIER HIXMEHFH Tango 7K
T2
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DITSHEE

BEARRINR—IREENGE , BRIOAIUXNFRE ID #HTHF. RARERAHE BT
FEY ID 5K , S8it & ID HIAIRE. WREN ID HHWRBEIEHH—¥F | BAR
BHIXA 1D, XANEERBTEEZEN O (N*log,N+N ) o

MR IDIREZLRBFHN , EFEAH —EBENFIRKEITEN ID HIALREG 2

MR- ID HIAARBEEL BB N H—¥, BAL , TRKEN ID BHL , XNEF
B 1D FIRFHE N2 ( MO FFIRES ) —EL2REXN ID (REFAUNREBIULEA—T ). &
EZEFAE-EBIIR AIUTE - [EEERNE, MRS REEMRFIRAE I
MERABEARERSIR )  REEFHNRASRE , FLEEENNENO (L),

B LEMAAEREZSLX ID FRETHF , NASEREFERXEARNEE, £E
R HEFUE ?

MEBXBBRANTEN ID( FTEREIEKEWID) ,BAL ,EZRTH ID FIFRH ,
“KE"ID HRHRBMABIEBN - ¥ . FHX—R2E AATNBESTHES XN IR,
£ 1D FIRHPH ID BBERE (FHAENWEE ) , NTIBIRBEHNER, HHRE  #
RTHEXNENNSR , SNNEEXRERBO(N) , EREEEBNINRNF. R
BWT :

KagiEe 2-8
Type Find(Type* 1D, int N)

{
Type candidate;
int nTimes, i;
for(i = nTimes = 0; 1 < Nj; i++)
{
if(nTimes == 0)
{
candidate = ID[i], nTimes = 1;
s
else
{
if(candidate == ID[i])
nTimes++;
else
nTimes--;
by
}
return candidate;
s

EXMEEHF A NMIENNZRREEN BER |, B2 WA — MR B AER
PHETAIRB, 28, BENROSHBRETXHN IR, £RIELEF , DHEBERE
RIBARFT L -3, X# BT UBELRHN T PRBERCHENNRE, Fit | ¥
HEEREEZEN. GLAXMNEE , BIMNMRIET RENBEENRERDRAEEERFEAR
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HYMERT - KER ID % ID FIRFPHRBEL — ¥, REAFUHENRRES |, BLzFER
BAER/NSBR , NEAEENNEEREBRK,

¥ Ria&A

BEE Tango AR , EEALKI ,“BEKERET. SFITERKRHB , 3 NMNEMES
B ID , IR & ph 3k B #E T FEEE N8 1/4. YREEMN KM 1D FIl 3R S BOER K 4]
B 1D g ?
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1 Y E

B{E—NTHFERZBN, BTN 1T, BINNAEREY
REH—THPHIANRAE TN NH.

flan

N=2,BET 1,2, XEIHIMT 1417

N=12 , BI142ET 1,2 3,4,5,6,7,8,9,10, 11, 12, X% , 1
B NR 5.

B2
L BE—NEHAH(N) IRE1EINZ B H B A1 898 L anf( 12)
=5,

2. ERNMEBFCEEN ,BEERHC(N)=NWERAKHNEZD ?
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DI SEA

[E& 1 B9 E—1]

EXNERBEE LEHTR—IEENRE , IATEERSH
BE  BERARPERI —MNHEEMNAERITE f(N) |, BH
ZM 1L FREFE N, FHAS NP EEUWNBMER
BAMBETMNLEINFAEUHANERNN, BREFOT
REZFER 2-9

ULONGLONG CountlInAlnteger (ULONGLONG n)

{
ULONGLONG #Num = O;
while(n = 0)
{
iNum += (n % 10 == 1) ? 1 : O;
n /= 10;
+

return iINum;

}

ULONGLONG F(ULONGLONG n)
{
ULONGLONG 1Count
for (ULONGLONG 1

{
iCount += CountllInAlnteger(i);

}

0;
1; 1 <= n; 1++)
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return iCount;

}

XANFEREE , REZE —-QUREANIRINAREER |, X
DtREE K FIEHE, BREXNMEENHGEERRE , BN
BESRER

O(N)xIHE—MEHHBFEAIHNMNINERE =O(N*
logo N )

MBLETEN N EBRK , EERKWEERNBFESRITE
LR, LNMEEEMIES L , R4 E N=100 000 000 , MEH f
(N) KEEEE 40 ®HIrTE |, ITER A LBEE N 18 KLk g
.

EEXETENMN1ENNKFFAE 10N, EDHEERD
13N ZHEAMBENHFSRESE, BARTEKIIMR—K[NTGE
REBRZXANEEE ? BRRERE , LTIRFXPES 1 2N FrE
HFERITE (N )BTEE , MARA %I BEE KA RX A E &

[[B)R 1 BVEE]

FRADHRENEE , GET N, LLFRALEI BN T N
MHES— L LAREI 1 R 2 MRBIXNMER, LR
RAOM—TRHF—MFEN N, AFSE-—IMAERRDHES—
VERMBHIL 1AV AREME , ARMEBIZERF(N) .

FM—ERENBERTENE  BERTRELES BT LN,
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KE 1 LERER.

WRN=3, BLMN1BIIWMEHRF 1. 2. 3, REM
HErrgeHIM 1, MERHI 1 )X, #—FPaLLKIMWME N 2
j]\m?& IR N>=1, BBAf(N)HETFT 1, MEN=0, W f(N)
\‘ Oo

BE 2 HBER.

WER N=13 , BBAM 1B 13 EE=F : 1. 2. 3. 4, 5, 6,
7. 8. 9, 10, 11, 12, 13, MMV FE L& TER 1, &K
IR EN o FREZE , MIEW 1 RBEFmAR 1 11,
TR 1 FOREE 40K 110, 11, 12 F 13 , FRBA f( N ) =2+4=6,
EXENR 1L XM FEET MBI T 1 B2 11 AF#E
MIR 1L FHER 1 PBIHETEHER , FIATREH®RLE | X
. BEEN=23W1ER , EMN=13 BRLFTE , HZHMW 1 KX
BH 10K, AN10E 19, MU HIN 1 B9RECR 1, 1121, FREA
f(N)=3+10=13, BEXNBMUEHITOH , BANEI , MIBH
W1 RN MIBEEX , R+ EEX : RN B
NBARFEF L, WAMIHEIR 1 R HUBOBEML ; nR
N BB 0, MM I 1 R BET HUBHHEE, M1
HEHD 1 WRBFNM TG x , EMMuBEx MR+
NBEET 1, M uBHEEM 1 XML ERFEM L ;
RHuBATF 1, M {uk EHI 1 89X ER 10,

F(13) = MBI 4 + T EIL9/N4 = 2 + 4 = 6;
f(23) = Mz oL + Ha A1 4L =3+ 10 = 13;
F(33) = M B ILe9/NE + B ILe9 /N4 =4 + 10 = 14;

F(93) = M1/ 4 + Tk ILe9/ 4 = 10 + 10 =
20;

EE O 3 .



EHT  REKEEZE--BBREA®EEROSB)www.ieee.org.cn/BCZM.asp

MR N=123:

MIEI 19N 13 ¢ 1,11, 21, -+, 91,101, 111, 121
+{zHI 1 BNl 20 10~19, 110~ 119
BAHE 1 N 24 100~ 123

f(23)= ™MIHEI 1M + HUHI 1N + B
WM 1RER =13+20+24=57 ;

EERNTATAB DM 4 .5 VB RERRANTATUNE-F |
E&E—TH&MBERBEMFLTE.

BELEH-LE2E , TERNESH-KEBERLT , AN
BHf(N)BITERE:

fR1% N=abcde , X2 a, b, ¢, d, e PR THFIT N BWE
NI LR BT, MRETEFNCLEHN 1 WA, eFaZE
EANRENEMmE : BNLNBF , BT (K ) WBF , B
o (ES ) A EWHE,

MREMLENHFRH O, WATLAEE , B L TREHI 1 B9X
BHEESMRE , bin 12013, AT AMEFEHIN 1 B R AT8E
2 100~199,1100~1199 ,2100~2 199, -+, 11 100~11 199 ,
—#EF 12001, EREHESNRFE (12)RE , HEETES
LEF (12 ) xH /¥ (100)
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MEBFMNMENHFR 1, MATLAAE , B LRI 1 R
BARZESNETNE  ESEMEE  bREAESVINEMLLR
RIE, lanxtF 12113 . ZESMEMW B EHN 1 HER2E 100~
199 ,1100~1199 ,2100~2199 , --- , 11 100~11 199 , —#t 1200
N MEEE-—MER—8 ZFTESUHF 12 xSH{E( 100 ),
BRTCESEMFM , BAHN 1 HER2 12100~12 113, —#
114 4, EFERMEF (123) +1,

MRENLEHBFRT L (BB 2~9) , WEMLAREHI 1
R NBAESARE , tbin 12213, N B HI 1 B ATEE
A :100~199 ,1100~1199 ,2100~2199 , -+ ,11100~11199 ,
12100~12199 , —#F 1300 1 , HEZETESUHF+1( 12+1)
x HEIER (100 ) o

B LEENAANMESE  RINNATUEHNTHESREEX
H&Ef(N) :

KAGEE 2-10

LONGLONG Sum1s(ULONGLONG n)
{

ULONGLONG iCount = O;
ULONGLONG i1Factor = 1;

ULONGLONG i1LowerNum = O;
ULONGLONG i1CurrNum = O;
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ULONGLONG #HigherNum = O;

while(n /7 1Factor != 0)

{

+ 1;

}

iLowerNum = n - (n / i1Factor) * iFactor;
1CurrNum = (n / i1Factor) % 10;
iHigherNum = n / (iFactor * 10);

switch(iCurrNum)

{

case O:
1Count += 1HigherNum * iFactor;
break;

case 1:

1Count += 1HigherNum * iFactor + 1LowerNum

break;

default:
1ICount += (iHigherNum + 1) * i1Factor;

break;

}

iFactor *= 10;

return i1Count;

}

RAFERESWNBRABEE(N) , BFTMNIFIND

®h

,AAKEN Len WEF NETEEZREN O(Len) , BIA

O(In(n)/In(10)+1), EEEMITEY L ,1tE N=100 000 000 ,
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M TFE—FEER 40 #rfE |, XPEZEFE 1 ZERHRMATLURE
g8 REEEZEDEST 40000 1Z,
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(5= 2 BVAEA]

EWRERANBN, BRf(N) =N, BIBZRLHNDHA
LLAIE ((h8R LES BT ERDH ) -

9LLRA : 19 ;
QLA : 1x10+10%1=20 1 :
999 LATRA : 1x100+10x20=300
N
9999 LA A :

1x1000+10x300=4000 /™ :

999999999 AT A : 900000000
/l\ .
9999999999 AT A : 10000000000

A

o

BENLEEHXFHEAE £ 10" )=n*10"" BIIX/E
X, L RAZES , Sn=98 & ,f(n) WFBEKRTFn, IR
BOAEE  An KTFE-IHENB, f(n) 2BELEn X,
RN , FAHFERGEO~NZE , FEIN BERAHFBZM |
(n)=nW—1LEH. MERETHXNMN, BARELEnNMN
ZFoE , BN RRERSEE(n)=n, B—NEELHHEK
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MERMNERNER,

Hit , BB R O LR N BREFE |, FEiTHEA
£ No

IERRRESMET (n) =n WEEE—ILR

B, ARUBZFHPENZRREEIIMAZR, RESZE
ITEHXELE R (REPRITUESHEIFRIE—T) :

Hni@MI0K ,f(n) EDEML;
Hni@I1008F , f(n) 228 20 ;
Hni@h0 10008t , f(n) EAEH 300 ;

= niBH 10000 A , f(n) EAEH 4000 ;

4 n @0 108t , f (n) B0 k*10%,
Bk, M k>=10 B, k*10%'> 10%, FRBAf (n ) WEBMERT
n B8 INE,

HOR , £(10") =10"10" FNREEN, Yn=NA&t,f(N)
-N>10"' SR IZAT , W FRE n i8NS f(n) WERBLKXT n.
BAKRE , & n NEMERA m: Y m/DF 108, BFf
(N)-N>10""  HtBEf(N+m)>f(N)>N+10"'>N+m,
Blf(n) WERARL nHEKX; Hm XKFEF 108t ,f (n)
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WIEERALEnWIBEXR  BIf(N+m)-f(N)>(N+m)- N,
BB (N+m)>f(N)+m>N+10"+m>N+m, Blf(n)
M E AL n WEX.

Hitt , FFHERf(N)- N> 10 BRI N —ERATRIZH
—NLESR,

K ESN

XEFf(10°%) =n*10"" | FEHI&E N=10“", Hf(10°")
- (10" )>10"* | BD K*10"* - (10" ) > 10", BB K> =11 8¢
BEHER. FIL, ¥ K=118F , N=10"" BB/ DN —D LR,

HTEXNMHEAH N

o N =10""=99 999 999 999 , it n \ N T 0 %) , B0 5IR
BERBEf(n)=n, B—HERHENRERNERNER. RE
ZBEN=11111111102FEf(n) =n WERAEH,

¥ EiaA

NFEMHFREAN , B - , FEEEFLNE
Bl a0 =341

f(1)=1

f(10)=10( AR 01, 10 EAmI1)

f(11)=100( ®X 01,10, 11 B 1)
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BRERARAUEGRINN ST FE | AHEENNFRE,
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FHERERKREY K TH

EHAS , B TEHARE

| HARZ AT Feg4, BNEABLZENETHE, ELixbE PR

& T ANER?

. TRAXAEE: intarray[100] cecee

ARSI VAR A . int array[1000] -+

Bl R RMNARS LE, Blde LICANF 55, &b

A+, E, T, e AT VA float array [100 000 000] «++-+

: ZAART AR GRIFIEAT A?

s B L RMAREBIEX A S0 e
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DN ERA
[(#&5—1
LHEE[MSLET float array [10000000] , #BA1EER B EIXMNKIELE K

ENMAEEN LI , RMNETEFKL (Stack ) PO E , B2 (Heap )
HERBMHANFEFBFTTXAKNERE ?

BINEBRRAEZNBETK , SIMELTAES , EXHBERT |, BRK
MNEkFr—TRE, X8 , REFFIEHFFHRTERNERE , ©BIHFS
REEREHRZ O (N*logN) . REFIMEA KA ,0(K). HEEERE O
(N*logoN)+O (K) =O(N*logoN ) o

R—EFXERT , HK=18t, LENEZEBR O (N * logN ) WERE
MEARBMAUAER N-1 XHERNZRBIER, CENEELENRAR
HITTHRE , MEBEREREAN KN, AFFES K MNEERF , 815
EFN-KMNEFo

EARBEEME N-K NEHEEFR ? BINEEBLsHFNEL | EFHE
FARGRBEFH T ENIER, &N DMPHE K KNMNEEEFEX , EXER
O(N*K),

B —PNEHFRE?20 (N *logN ) IER O (N *K) ?2XEURF KK | X
EREEEMAEREFEENRB, FK(K<=logN ) B/PHERT , AT
ERE D HEF

ET—NMEEF , RMNSBETBLNE K M BHEFREIEFIER.
(£ ]
Bz —TREHF , REFHE—F , BEFEFHEEI ERE  Hh—4

HBENEF—IMEBLE S - APV EA—IK REBENWAD BB ER
B, REHETE.....

FEAREBHR , BRI N MNUIFHEERE S P, BINNKE S PRENKE -
i% X y ?Ei&éﬂﬁﬂ‘jﬁ%ﬁﬁ Sa *ﬂ Sbo SaEFE’giij(:.F%’:_F X , Sb EF;C%’J\:_F Xo

et , AWM AR
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1 S;AATENNHNTFK , SaAFTE B ERFIS, R ER KEIK-|S N Tt ( |SJ|$8Sa
FTENNR ) RERHRASHE AWK,

2. SATENNMRATHETK , WFBRES,AHRANKN TR,

XEEATE, THICEEADBREPNRE , FHEHREISERERE O(N *
log:K ) o fAREBIT

RAgiEE 2-11
Kbig(S, k):
if(k <= 0):
return [] // B H
if(length S <= k):
return S
(Sa, Sb) = Partition(S)
return Kbig(Sa, k).Append(Kbig(Sb, k — length Sa)

Partition(S):
Sa = [] /7 A A SR
Sb =[] /7 A SR
/] VAR F— AN A AT, VAR A SRAAE T
o) Hk iRk
// AT VGRS EAHIE AT R TR 2 SR I AN B
Yy
// Swap(S[1], S[Random() % length S])
p = S[1]

for 1 In [2: length S]:
S[i] > p ? Sa.Append(S[i]) : Sb.Append(S[i])
/1 BN, T VA A R K, Ak 4R )
4, Ra#E
length S; < length Sy ? S;.Append(p) : Sp-Append(p)
return (Sa, Sp)

[#E=1

SENMEFRRN KN AR LEREIHRERN K N RN,
R EE K K. TAERA -2 ERARERI R N NIPIE K K.
HNF—NAENE p, AREO(N) WRBEEXERNKRHEFIETRDNTF p BE.
B N NP RAIEA Vinax , TDBIEA Vinin , BBAX N MNEHIE K KK
— EEXE [Viin, Vmax] ZBle BBA , JRAEXNMXBEAZ SR N MNP EE K
R¥ po ARBUT :
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R AEH 2-12

while(Vmax — Vmin > delta)
{
Vmid = Vmin + (Vmax - Vmin) * 0.5;
if(f(arr, N, Vmid) >= K)
Vmin = Vmid;
else
Vmax = Vmid;
ks

RIS f (arr, N, Vg ) REEA arr[0, ..., N-1]P K FEF Vg BIERE A
o

EFRAREBAF | delta WEEELEFTE N MNIFHEERNTHEENTRE
Bz&NMED. MRFIBETEERER , delta TELE{E 05, BHRETZE , B
B —ANXME (Viin, Vnax ), EMNKEREE—NTE (HESMEENTE )
XNTEREE K KHWTHE, BNELZNRBEIEZEERN O(N*1092( [Vmax — Vininl
/delta) )o BT delta WEEZELLFTE N MIHPNEERINTHENTREEZ
SMED AR RERERBES FHEX. EREIHFHONERT , NEAE
ZZERNO(N*loga (N) )o

EEHNERT ,AUNS —PNAEREXNE L. BRIRFTEERRHN KN
FE[0, 2"z iE , th R R R FT A B ERAE —H HI P AT LA m bit SRRR ( MERLR
BOLARA0, 1, ..., m14RiE ) o« BIAUEERE_JBHIMHE (m-1) {2,
N ANBBURIZMLN 1 & 09 RANDD . th B2 FEHK S REENRO, 2" 1]
MM, 21N E. BI—MNXEFRERSE (m-1) L8 0, E— I XEHF
BUEEBEE (m-1) U 1o MBEMR 1 HBEBEIMRAKRTFET K, BAL , EFR
BZUN 1 NERFHREIRREAN KD, BN, £ZUN 0 NEBHIERR
REK-AN, BEZRDHSIE (m-2) 7, Uk, BRE FENT S
M AR —#,

FNFLEARANSGZ , BINBEEET —BENES  FUTEZEEPATE
FE-INBENEBEZ DN, TEEMBENFRIRE  IREBHREFERAN
7, IUBRBEHT —EBX 4. 2351, EFBEAENXEZE , BER—X
X BEFHXEPNTERFATHOXMS,. T—RBENE  FTEEEER
2HN AR, BARERAXGER , &HERT , EAFEREH XHHNRERA
2*1002 ( [Vmax — Vminl/delta ) » B TFEREFBAEXBRIZE , TE2BE 2R,
HMERREBEMEANEZE , RUUTEBESREXHN A RRERET,



BRI, R (RRZE-HEAREIROE) www.ieee.org.cn/BCZM asp

LA, S, NANBFWE K KE, B—1MNEHAMNE, BeL  XMEEEF
EEMEZE A XNMNEMEEZNERI LR K ERGRNAPRRERHTF,

[#&A00]

RINEKLEBRT= % , TEIX=/1" R EEN NLEANWHE K FMEEENHK
TBiHRIZR , BARBT—/NAE , MENBKE , 10027 (EZHERT ,
EEHREERXNEAE ) o INMNHMEEBEBFELTRARNT ( FIRBHER , %
MEUEEFTR2ITHREFL 1 FTEXEEER ) , FIAERRABEDHNEAMELK
.

FH'RN > K, B K MEFHRR K DMHR—MRILEIER , B KN
MERAN K MY, MREESE K+1 N X ? MR X LLHZRAR K MEFH &R
PBY D BABRKH K NMEERRFAE, MRX LY X, BLAKZKAH K
MINZEEY, MEE Xo WRA-NMHRAREFEHERAN KN, BHMWA—
MEX, REE-EBRE , SIREATFRPHIB Y, AXERY, REFRGFERER
ARE, XHFWITE, FIRZENNENO(N*K),

H—% THUAREN KNS/NMERFHEAN KN R/IMENMETT
ERRERKNEFRPH -1, BRHER-—ITHX, MR X LHERBTE
YA, MAFERZEFERNE , BARX N TELEZERA K NEh, R X L
MaAEKR , AR X BRETMWTEY, £ X BREMATRY 27, X TEEH
RR/MENEH (BIMNERBMLELENREER/IKX ) , FEENHERESHENN
Flo. BFEELTRNEEERERN O (logK ) o

.H-{.1.]..‘ J \. .‘_ H.[.z]._-.
__H'[-al_‘j i) (s ™
5 @

2-1
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B 2-1 B— N A—IMEBE NIRRT BN ERNi] , EHRXELEKIZN[2],
IFERRh2*i+ 1) h[2*i+2]e BFEERE—NKX , EEHRITHEIRIENS
RBUMT:

KE3EER 2-13

if(X > h[O0])

{
h[0] = X;
p=0;
while(p < K)
q=2%*p+1;
if(q >= K)
break;
iIf((q < K-1) && (h[q + 1] < h[al))
q=4q+ 1;
;f(h[q] < h[pD)
t = h[p];
h[p]l = h[ql;
h[a] = t;
P =q,;
}
else
break;
}
3

Rt , EZREZREMENRE X, HEIEZEERN O (N*logK ). X
XER ERIHRIT THEFNEL, EERAAE , ATXNEZRABFTENEK
B—X, ABNAZTEGEH —NBEN K B, ASHERT , HTULE
BARNFE MR K PRBAR BIMNATUARRERBEANK IR REREK +1L
NEFE2* K ATHE , Nkt (HHBFEKCWHETUTERANE ) . T3
X, RINEBEHEAIERSE ceil' (KIK” ) Ko

[#EA]

FERPRRGFFH A EFORBERERLEN, EEFRENLEE R
e ? REAUNES SR TR T, ERFFEREI -1 ESRNEZRE ? EFR
REEN. BEEENEACESZE —ENRS,

L oceil (ceiling, RAMZE) AFATET AT 40055,
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MRRE N NEEREEYN , HeMNEREEETRAK , IUERBIFE
B, BRESNMNEREINRE , REBMNKRE/PEREKRN K N b, rEE
BWERTE (0, MAXN ) X[EIFREYE , FIA— DA count[MAXN]RIZZRENER
HIA AN (count[i| RTEH | EAMEEBFHINNINL ). BINRFEALHE—
BRALEE count A, A, FREK KHWTE .
KAgiFE 2-14

for(sumCount = 0, v = MAXN — 1; v >= 0; v--)
{

sumCount += count[Vv];
if(sumCount >= K)
break;
}

return v;

RHERT , WRNANBYZTHEE , RNEZRIAFE— bit RIF@EEA
BURBFE.

HXLFRERT , HE—ERRIEFMEART R EEYR , BEREEETAK,
FEAFEMATUMT EROR N DMEPRARKOENAN Vi TDEHR Vinin
FAT AT LAIEX AN X B [Vinin, Vinax] 2B M 3R BN DNXBIIEE R d =( Vinax — Vinin )
M, B0 [Vinin, Vinin+d], [Vinin + d, Vinin + 2d],....... RiE  AE—EMERE A SitE
MNMIXEFHTENS , REEMAERLM , BRI TLIAESE K KBWTEER
—NNXiE, RE , BRBANNXE , SEFHITORLIBE, XNFENTFEE=
MEUHBFEFEZE , TRERIELM, RBE=ZXL , HREFERERN O
( ( N+M ) * 10g2M ( [Vinax — Vminl/delta ) ) o &7 XHEIREA 2 * 10gM ( [Vimax —
Vminl/delta ) o HR , RMNBFEXR—INMREXHN M, EMBEEZHFRH,

EXEZF , BARE K W N WENKAD R TFPRNEE, EXGKE
B, MR-AERAEERHEN —ANEE , RESHARNGE , AR ENS
BEMANER , B—ELBAETRZIDR.

i ABENHEEZPAITSHEEFEE  XEFEEEABINEEZLED
HEHWE, ZREFEEXNTHFEESREFD,

¥ R
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3 MRFERENNMEAPRANKNTRNZLHE ? LW, EHI0MER
BEBA (1.5, 15, 25,25,35,35,5,0,-1.5, 3.5 ) FRAKINTENZF

BERE (535,25),
4. MBREHEKEIM (0<k<=m<=n) KEERE ?

5. FEESIEBR N LWESNNITHBENEMENXE |, Mpage rank, MR
BNEEFENEREANKINRE , MATHRESTMER , BLE
EBEMAEF BUE B BOEEH ( incremental update ) H & BHREINEH K
HIKANMTT 2

R HHEF ? 4B - ININEEMN R , BE#fE, EREFNSE
m ?

6. EXRRNMAT , EE —MNMBRENRE, BMUEATEERE™KEX
FHBEANKANTE FLRUEATHIA-EIRE, AP A —Nquery
Ry BtHR , N T8Nl K% | BRIXNquery 2 B #E —MEX M ER
Ef (query, d). BRSIZBZFERELAFHHEEXERNERAHKN
Mo, MRFRIANNT , BFRFLXOEL10000 FIMERLE RV KEH
B MERERATLEZN. MBI AT SUREIME X410 001 KK T
MAREIVIRH, EXMERT , EXEZMARH S EEREGHE
e ? M B TREXE —BHBRETEBNET , XRNELDE ?

R AR ? MREEVRESELHARN K N |, BBAFE =R
LEHEBAX K NN AEEEESLETRMERN K MXXH, ATER
BRATFERERE  WRELVNBREEHKFN KX, BL K
ZAATEVE |, BUARIRITEERAERH 90%*K MERTLEHEN , ;N
ERARONRBERN K MEBHEEBRT 90% ( RMEXMN K ANXHEH
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%A L ELEFHIMENBIEEIK) , REFLREWHZRMERN KN
NXHEZFEWHEXEEREEBE 110%*K,

7. MBARFR , W TFE8NXHE, B TAENXEF, g ..., o, D3
BHEXMNE(d,q1) ,f(dq), ....T(d,gn) o MEAFBAKXET
g2fa , BRIIELREB 7T HERMARHIKN |, MENXBFqRAXBFqMHE
&, XEBRXH NI RBFHNENDNEREIRL , BAXBFqHRMEXH
KANHY , 33 HoFAXHIKN ARG B BIE 2
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BRRIET R

EITEHNH |, £ float HE double RFM#/NRRTREBIRHRERN, MR
RELBIRBUELR RERASTBEARRT IR RRNEIELRRE
N EER A AR L o B thal

0.9=9/10

0333 (3) =13 ( BEHNHFRRRERT )
HR—NPNRAT DR F L g B KRR R, W0 :
0.333 (3)=1/3=3/9

BE—NERDPBRELERBER N FESTUD BHRINIBFERRKIEE
XANNEE ? R ARBRNE , BT AESHICHRK, TEHR —LAREN
WOABRIE , 10 0.3, 0.30, 0.3(000), 0.3333(3333), -+
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P ERA

ZEXHE—NEE , BINFELNEERNERAF , RAMEN/NKET
Ao B — N — NNz, FHRERAKTFO, ML, B
ERFERDFHNPBNAY , FRENERTIANIBER , ARBHTAD,
BEHPHANDNEE , ELHERDPE X=0aa,a,, EANEREBEHR DK
X=0.a;1a,°-an ( blbz"'bm ) , X iﬁiﬁqqﬁg%jﬂ dijdy* *a , b1b2°°‘bm %BIEE 0~9 E"Ji&
F,ESED (bibyby ) "RARFEHRT , RINFEZLENHRA LARER.

HF BRI X=02,0,+-2, K, XMABHREE X RETF (802 )
/10"

XN T TREI/NER X=0.a122"*aq ( bibo---byn ) K% , HEXRIETPIER
R A IEBHE D MBS, RAVATN TR R

X =0.a1a2°**an ( bibo*++bp )

= 10™ X= ajay *-ay. ( bibo-+by )

= 10™ X= ajap +-an+0. ( bbby )
=X = (a18-an+0. ( bbby ) ) /10"

NTEEHD aja-a, , PEEMINLE , REER/PMEH 2 EIL I DB
BN EXNERET, N TFEENTRERIS , JARANT B R #1T4
i

4 Y=0. biby--by , ARA

10" *Y=b1by++*by. ( biby++bm )
— 10" *Y=hby*+*by+0. ( byby++bp )
= 10" *Y-Y=b1hy***by,
— Y= bybye+bm/ (1071 )

fFYRANEHN X WEKXTHE :
X = (aaz-ayt+yY ) /10"

= (@@ **an+ biby b/ (10™-1) ) /10"
=( (a@ran)*(10™-1)+ (bibybn) )/ ( (10™-1)*10")

El  EUUASIHES - NERDMBIERBEHRNEN D BERTR B2
DERGEHRMEE , BT RNESHRILSBH) , NS FND HHITHD |
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XAER R B, TAEE— B AB , SR (A/Ged (A B) )/ (B
/Ged (A, B) ) , Beh God E¥CIR A B B ALLY | KRS RASHHE
(27 FRANKEE ) | EhERELORE | BRENREANET
XERFERR,

REFRR , AREDMEMABETAR  BNES THBRITHS | El
B35 BRI S HRATR,

g, T/ #03(33) , RI|\LERTE , AIRKRIE I DE

0.3(33)
=(3*(10%-1)+33)/( (10>-1)*10)

= ( 3*99+33 ) /990
=1/3

3 F/NBR0.285714 (285714 ) , BATtB AT LAEH :
0. 285714 ( 285714 )
(285714 * (10°-1) +285714) [/ ( (10°%1)*10°)

( 285714*999999 +285714 ) /999999000000
= 285714 /999999
=207
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FHABIRAFER

BE-NKENNWEHRHA IARFARE FRAKRE ITEES(N-1)
MNINWAERRFPEAN—A , ABREENNRASERE,

BAVEFREATEEAY (N-1) MRASHRER , 23T EENWER |, Hit
BARN. AFEEAENAN(N-1) MIMNAS , BHWHRIERERO(N?) , 8
TRXTRRFHVEE,



ERT, RE (RE2E-HHREARERGSE) www.ieee.org.cn/BCZM.asp

DITSHEE
[#&x—1

EIENNZES  HEANZEEER-XNFEE T , XEF—MLLH
PR JiE. AT BURIE 22 B #R A [R) " B (] 46 22 ) "9 SR B SRIA B L R — S THRY
MR, EXE , REATLUET ZE BRAT EREF KA B ERER ?

W8 (N-1) MREA TR, BIRE i 4 (0sisN-1 ) TEBHBRERRZ
S (J0E 2-13 FFR )

& 2-13 HET=E

% array[JAHIBERA | s[i|RTERAFT | PTEMTRAR0 = [ [arayii-1 , HAP 1<

iSN ,s[0] =1 ( BR%&MH ) |, BBA s[il=s[i-1]xarray[i-1] , HF 1| =1,2,-+,N-1,N ;

n

RARTREAST (N-i ) NTEHTR L =] [erari | B 1<isN | t{N+1]=1

(BEEH) |, BA t[i]=t[i+1]xarray[i] , & i=1,2, ---, N-1,N ;
AR pli] FEABRSE | MR HA N-1 NIRRT, BIF
o[i]=s[i-1]xt[i+1]

HTRAFTENXEZR MMNBEXPHEBARKETFRHA s ] , 2
Mk tER B A ELS 2 p[lo FREL , REZH A LG p[[WHEXE ( RFEEF pl]
—R ). BMRRIEFREZTITERA s[]. t[]. pIWESEZREM EERK p[]
RAENREEXREFETO(N),



ERT, RE (RE2E-HHREARERGSE) www.ieee.org.cn/BCZM.asp

[#E1
HX R @ISO —PRVHEERBNITEE, RIE N NEHDY
RRAP HXNPWEAMBETUOTON(EAP AV RTN-1NMNWAS ,Pya
REN-1INBHHEEHTRR )

1. PO
B4, BAFELEEE -0, BRIREBRE—T0ZI , HHAEN-1MNEHI
MRQ , RIFBOW EHMEH1TITIL
QA0
GWAKAFEDLERANO , BRAN-1MHIFIRREERO , IREO ;
QAIEH
REQ , EARLOB R AT AN FRVE— R , FRGEIRPN N0 , &R
MFQ;
QR
IR LOB UL B AN FIVE— R, FRBEIMPN N0, KTQ , RIAEZE K
B0,

2. PATUER
BRFAABENTELER , BRBIMNNIBER D EIE -, &5
Prnal —MNEH, MEEXMEHRZRK , IMEEEN ARV LT EHM
RBAESRIN, RMNAZTERAHE —EHE  BEXNER/ DM ABALEE

BMATLT o
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3. PAEH
ELPRHAUBWER  MiZEE - MNENES/IPNERE |, XHESINP
RN,

FERAEERATEER N NERERR P, HHM P WERAMNIE,
BREERFHRERFIHNE TEEF2ETHNER( XERESNEERTEAR
ENEEARO) , BXLAM—MIEE  FEEEERER , MEREHK
ARPIERR (+) . 0B (-) 0 WAE, NT¥IlT P WIERY , HRE2 5N
FEAEEMEE,

ENRAERELSHE A BHTRFEEAHE X, EEBARANENFR TS
BIWAPER (+). AB(-) MO, URBEADLENER/NHEHRHM
R, EEEENO(N) .
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ITEFHFSEENE

TERFRAEERAFZHR. XTAENFHS , RNFEERBE IR M EAE A
BE. BNEXLT —EREFEREFNTHENZRHRLEAEE  BENRESZER

1 EH—NFRHF (W EERRAD)
2. BIM—NFEH (W abdd 3 F“aebdd” ) .

3. MBR—ERF ( @it travelling”ZE A “traveling” ) o

tean 33 Fabedefg” M “abcdef B AN FAFER R YL ,FRATTIADY AT LAES 8 /R 4> —Ng”
MAEXREE BN, LEANMMETR , BREE-REAE. EXNMREREENRBE
MAMNFRENER , MALESFT ES+INER. WHREY , “abcdefg” M abcdef”
AUBEEEN 1, MEEUEN 1/2=05

LEFEMRNZHSE | REBREE —MEERITEHENALUER ?
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DITSREE

THELH AN FHENEESETERCMNNKEZM ( BATALUES M BR#E 4
ERNEMEANER ) . BERAXNERNEFRAEHEY , EELULUAE , FEFD
FRHENEEBEAR,

BITERNIZERERWAS BEIRIX AN RIBFZHCHAER/ NI RN EE, WRE
N A=xabcdae # B=xfdfa ,ENINE —NFZRF2MEEH REITE A2, -+, 7] = abcdae
M B[2, -+, 5] = fdfa WEEERAIA T, ERMERNBNE—NZRHTHER , AT
BT THVIRIE (lenA F lenB D BIR A EM B BEHKE ) :

1. MIBRABRHE—NFR/F , REITEAL2 -, [enA]HB[1, -+, lenB]HEEE

2. BIRRBERME —NFRF , REITHEA[L -, lenA]HB[2, -, lenB]WER

3. BHARNE-—NFHNBBENE—NER , RABUEAR, -, lenA]HB[2, -,
lenB]AEEE

4. BUBENE-—NFHFRNABNE—NFRF , RAFUEA2, -, lenA]FIB[2, -,
lenB]RYEEES

5. BMBEMNE-—NFRHIAFNE-—NFHF2E , RABRIUTEA[L -, lenA]H
B[2, -, lenB]HYBEE o

6. MMAEHNE-—NMNZHEBRENE-—NFHZE , RBIUTEAZ, -, lenA]H

B[1, -+, lenB]HYEE B,
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EXNERF , BRIATETFANFTHEEBHEZRNFHEREHFN. AL,
RILAR L 6 MRESH N

1. —HBEZRE , BEFA[, -, lenAJMIB[1, -+, lenB]E KA E FH &,

2. —HBEZRE , BEALL -, [enA]FIB[2, -+, lenB]E R E FRF &,

3. —HEZE , BFEA[ -, lenA]HB[2, -+, lenB]ERAHEI EF &,

X, RRR AR —MNELRET
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A58 3-6

Int CalculateStringDistance(string strA, int pABegin, int pAEnd, string strB,
int pBBegin, int pBEnd)

{
if(pABegin > pAEnd)
if(pBBegin > pBENnd)
return O;
else
return pBEnd — pBBegin + 1;
}
if(pBBegin > pBENd)
if(pABegin > pAEnd)
return O;
else
return pAEnd — pABegin + 1;
}
if(strA[pABegin] == strB[pBBegin])
{
return CalculateStringDistance(strA, pABegin + 1, pAEnd, strB,
pBBegin + 1, pBEnd);
}
else
{
int t1 = CalculateStringDistance(strA, pABegin + 1, pAEnd, strB,
pBBegin + 2, pBENnd);
int t2 = CalculateStringDistance(strA, pABegin + 2, pAEnd, strB,
pBBegin + 1, pBEnd);
int t3 = CalculateStringDistance(strA, pABegin + 2, pAEnd, strB,
pBBegin + 2, pBEnd);
return minvValue(tl,t2,t3) + 1;
}
}

tHEMNBERRER AL ATEICER ? E2HNEEY  BEREHESITE
To b MRFHEFEAVBA calculateStringDistance(strA, 1, 2, strB, 1, 2)
3-4 BREDRBITHIZFEA -
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(strA,1,2,strB, 1,2)

(stra, 1,2, strB, 2,2) (strA, 2,2,strB, 1,2)

“{strA, 2,2, strB, 2, 2)

(stra,1, 2, strB, 3, 2)
(strA, 2, 2, strB, 3, 2)

strh, 2, 2, strB, 2, 2

3-4

ANER BFHNANFRBEREETET . A THEXHFILENESTE , ATEL
£ BT EENEEEER, AMESEPRFE ? XNMREMELEREHC TR |
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TmIZFIHTR T HE TR B BER

LHMANREERKES (WME3-8FTR ) , ki hy, hy , HEXRNERRES
AR, XERNTRLEE , RIBRRFA N EREGTHR,

3-8 HERERTEE
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DT EREE

XHN—NMEE  BFRMNFERDER, BE-—PAWREP , MR BIARNEERA
RNFER MEABRRTHP-—MERNAAETR , BERXERFEENEX AR 15
ZHXNERBLZIEE  XERNTFEEFIN,. TRHENBERT  WHFTEZHINAR
A ER , RINFEERK— IR ZIAERE A EMSERRYMXNMERER.

[(FBE—]1 ENMEVRE

FEXANRE , BIMNOE-—NMEEGITBR , FE=ZL=+—", THHE—MER
BN RRBEESANERTP, XA ENREESZRERN O(Length(hy) * Length(hy))o A
W, X ERENE,

[FE 1 RBTHEESE

BRAESZET , MRERAMERER , PAXFMERBRSBEHREHT K. M [tbit X2
T RMME—FRIR, AL, MR RIEB MR MERPREFERL —BHW TR, AT A
BEXFANMERREHER. —MIENHUERNE —MNERM T [t # 4T hash BEF , BT
hash & , AEEH N E-NERNEBNT KRNI TR hash & , MR ETE hash RHPHI |, B
ARBAE—NMERNE - MERBRANT R, XNFENREEZE R O(max(Length(hy)
+ Length(hy))). {ERE R FEZEHM I O(Length(hy))TEMEZEE , AIIFHEBH R, BARXEM
BOTHEERE , ERRUEMNE#ZAARNN. REEEEHFNSER  BRAE® UL
MBI ERERREE , XD FHEE ?

[#E=1

HTRANMEREREH  RIONTUEE - MERBEES —MEREE , RGBSR
BH, MEHARXFHMERER, BN, XA MERTHER (0B 3-9FR ) o XFERIHMIE
RIBE A KT —PMERETER.

3-9 ERAIIER

M —PMERRRER AR IMEIENEE ERFEIZNRE EXEMNRABHR,
ME-MERNKRL—EER L , BRNAFEMNE-NMERTRER , BRE2EIEHS
BRASHIMT R, &5 , SRS TMERKRWRS , EEMNE-MERIIBF - NERER
KEEE,
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EANFEENNEERELREMN  EREERTHRNZHE,

[#%0]

FRNEDEPNER ORFNXERNWERAITE -TR/WNE  BLAEZXIMTR
ZENFIET REEMMERFIABN BARMNEENAXMERECRINB LR 2
HETENHATAEB N T RLERFMERABN TR ( MREMNEXNE ), B—FF
RUMRANMEXBANERERTE-TRNE , BLAERXMNTRZENAET RBEHN
BERAFNXMR , BOTLANE , IREMNER , WEFE-— MR -—ERALEN.
BIRAZEBIERNBERT -, TR T BINECBEEN —NEERK O,

EBASE-—TEER , BEKE—IMTR. AEEBAF-IER  IEE-—IPTRIRNE
—MERNBRE-NTRELER , WRMEE , WA , &N, FHER, IHRMNAEET —
MNEEEZE , BA O((Length(h,) + Length(hy)) , M B R A T —MARIEH RIEFM &S —
M Ro XNTELBE=ZEM—%.

¥ R

1 MRERARERR LEANFEZRZEELFE?

2. MRBNFERHANMERERBE -—NTRUE ?
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SR REVERKEE

WRBMNE=XHEEL—TE , RFTRZEANELEREN@R , H1HBENLIE
B AR R BN

E— NMEFR—B=-IWPHERTHNHNT L2 BNEE,
WA 3-11 Fin , EEF AR TIREIER -

E 3-11 wHHEEZENAENTI S A, B
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DN EREA
EMNEBNATRAFRO =B, (ME3-127R) , BEEEBI LB,

3-12  JLAMBIF

MOIFHALESY  MERZNHEIMTR , —ERFIMM FHRK , RER-—IMHFIR
FHERWRTR. (RAfFL?)

[#5—1
BREMESZHANT KR -—ERH FHRIAXME , B TUHR-F e,

HFEZ-—ITR, LETRAR , BREMEE K MEFHR, BLAEERIZNH
MR]AUNMYV 2ANBEEXMETRNXRERPER

1. FREZLTRRoot , WUMVEE TFREFHE , BEEMNBRZFHFIRT ARIT

MR, BNREMNVERKRZETE, XMERMWE-137/7 :

O

3-13 tHHEREMTRAELARKR TS
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2. MRBERZTRoot , MAEN]—ER TROKNFHZ— HEEMNBREZFHF

MERIENFH IR, NE3-14FHT KA :

B 3-14 MHEESKTZMHTRERDSTFHT
Rtk , R AT BARR L FE F AT ERVAER |, T RERS R A B SR SKR AR

REKRFHAMEFZENE IR  UH Vi, HEEBEX A A (U, Vi) |, BBIATTR
U VBT FHE K BIRTT R RVEEBER KT R TER—MRM |, BA1R U FH K R EIR
TRREBSREKNTR , HEBTRMNEBENL NI (UGR) . BLd (U, R) (1sisk) 7
BAHFEMNE max1 Fl max2 , BPAKXERT AR E?E-'Iﬁ%éj] max1+max2+2 , FTLABE R H
MERZAANKEER : max{d (U, V1), -, d (U, V) , maxl+max2+2}.

RARERLBRWE3-15, AFREEBAAENTK—X , HEEREN O (|E )=
(IVIF1) , BBV IRKNES  ENEHNES

G " N
"o E I E ‘\
1 ’ ‘ 1
1 ! 1
1 ,' 1

E3-15 RERLREE

RERBANT |, BAMER = XRRKIZE L,

RAgEER 3-11

/1 BAELEM TS
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struct NODE

{
NODE* pLeft; // E#ET
NODE* pRight; // BT
int nMaxLeft; /] AT R KIER
int nMaxRight; // AETFHRFHRKIESR
char chvalue; /7 EH EAA

};

int nMaxLen = 0O;

1/ TR RK P EIE B
void FindMaxLen(NODE* pRoot)

{
// BHETFR S, AE
if(pRoot == NULL)
{

}

1/ mREFTHAE, AT ENELRKIERAHO
if(pRoot -> pLeft == NULL)

{

}

/) R AETHAE, RAZF EOGEARKIERAHO
if(pRoot -> pRight == NULL)

{

}

1/ WwREFTHAAE, BPAFRETHEKESR
if(pRoot -> pLeft != NULL)

{

¥

1/ WwRETHAAE, BAFRETHRKESR
if(pRoot -> pRight != NULL)

{

}

I/ EFRERKT RIES
if(pRoot -> pLeft != NULL)

return;

pRoot -> nMaxLeft = 0O;

pRoot -> nMaxRight = 0;

FindMaxLen(pRoot -> plLeft);

FindMaxLen(pRoot -> pRight);

{
int nTempMax = O;
if(pRoot -> pLeft -> nMaxLeft > pRoot -> pLeft -> nMaxRight)
{
nTempMax = pRoot -> pLeft -> nMaxLeft;
}
else
{
nTempMax = pRoot -> pLeft -> nMaxRight;
}
pRoot -> nMaxLeft = nTempMax + 1;
}

1/ EETRERT LS
if(pRoot -> pRight !'= NULL)
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{
int nTempMax = O;
if(pRoot -> pRight -> nMaxLeft > pRoot -> pRight -> nMaxRight)
{
nTempMax = pRoot -> pRight -> nMaxLeft;
}
else
{
nTempMax = pRoot -> pRight -> nMaxRight;
}
pRoot -> nMaxRight = nTempMax + 1;
¥

// EHRKIESR
if(pRoot -> nMaxLeft + pRoot -> nMaxRight > nMaxLen)

{
nMaxLen = pRoot -> nMaxLeft + pRoot -> nMaxRight;
}
}
¥ i

ERGH | ROER 7B ERTR BN RE BARE LD EERER

XA LR ?

BLS

100

NTZBARBH oM EEF LN WES

1 BFBRBEANINF, EEANIIAS  FEFERREENARACSETR , Hiit
itz £, FXPBEWEE. £ZEP , RIMRRRELIEFENKEITEH
KT, REREERTENES ;

2. FMBEREPANZEE  REELEXR, tWMELENEES |, EBENZERHMZE W
AT ERLRKIER ;

3. ZRBRENEBHMNGRFZM. BRIY , WL H NiZBreturn,

ERINEIR , EENEEEENR R, RIFEREETRE.
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WAL KA O]

E B —NEE :
[a]: KE 800 AF 4y KIZIE AT A b5 A2
B g Z N UAR AR LA

XABE-—MRAREE - LEBAHATEFARQLIUNAN , FIAEZNETHRSE
%o

NEF-MWIHER T, REMNEARZENTESH (1,23, N ) RRBEAEN, R
RART—AKEE (X, SR ), B R , BERMEEAE-—IELT X, RE
ER MR T —NEMLT T, REASHMNERE K HUNREERMRA

1 RENBUGERE | BRRAEREETEFTAE N AREET ? i hES 1K

UELT , FERRFUEELSHMESR,

2. REMNBARIBR , EERUMENE  MRECHUERERST , UERL
T, MRACHUEEELBEIIA (RESNREE ) &7 , MENEERS —MIE
8T, HITRA B FE , TBEBHLE,

B4, ZEXAMELT , Fi1MEEF (BREENREETZN ) LB E S FRNFRVENHTR

DARZD?

Fim

Vaneg o kit 2 —— K 2AR], BT KEERE T THRA LT EMGEIL,
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DI SREE
EFAANEE AL NEE] XX B2 AR RS BRI 2

(5= 1 8VfEA]
BMNALAF (i) RRRE I I RELIASFRNRVENEE,
BiNRELIECSHE (BRAF(i) ) , W i1 MREFFLES | MIE (R

BERRP(i-1)) AEEXMHBERTE | M RFEEEFRVENMRERETBCHNE(R
BERHNG(i) )

MP(i-1) AUDBAR 2 MREHBALESE i MIBOBEERP (i-2) , MEHi24
REBTLEE i MIBHRGETE L AREEFLES i MIBLEWBIEQ (i-1),

TREBINMTHAR (EHER) -

F(i)=G(i)*P (i-1)=G (i)*Q (i-1)*P (i-2)=G (i)*Q(i-1)-Q(2)*P (1)

BEHEQ(i)=(N-i)/(N-i+1),P(1)= (N-1)/N,G(i)=1/(N-i+1)

RALKEBE ,F(i)=1UN,

Q=R |

ARERENLHMERD BRI , EERRBNE | M RELEACHELNBER
SOBRNUWRENBLESE n MIEL  BAB i M RELEACHELNBERZ D (R
XAMERFf(n) )o

NESNLET nSNEL, MR n=1FH n>i , BAE i M1 RBFLEBCULELHIBER
B U BEANAKRLRELIACHNFL 2 5REFERLIE 25VEL. ... )o BN n=i
BAR I M RERRXFLELIBCHUELT (HERETHMEN PK) . MR 1<n<i,
BARBUFHZIERNEZENRBEL R RITRAZE D BRIB, HERBETEn(1<n<i)
MuEEREHR , 52,3, -, n-1 SHRFMALULIEESHENE , TREIMNTUIERE
n MRELIMERME D FBXNEE, MRE 0 NRE , ETENIER , BBASE i NF
E-ELEACHNVEL  MOKREnPRELEE j(n<j<=N)MNEfL A HMEITE
NI4T 58 j NEEAL,

ERAES B~  MZTARTABRENEHT. —BRY , AHZINSR A
THEREE  TERESR  XTERRATAEIRNLER. EXEDAE , X AENE
BETARSBRARK , EPOD = ) PO «PMID  XE | RREVTRNER , PO) &
RXTER K ENEE | P(MD) RFEZMNERTENF M KENBE,

BERMEf(n) (1<n<i) , ARENSHATA :
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1 N
f(n)=ZN_n+l*f(}),(}—1,n+1,n+2,---,N}

HA jRTREnN NI RELHOMNE,

78>

f(M)=1(N-n+1)*@A+ f(n+1)+..+ F(N))A<n<i) (1)
AE#EN , aE f(n)=f(h+)A<n<i-1)

FFn=2 A (RN1) , BRIA fX)=1x>i), f(x)=0(x=i) , 3 1<n, n+1<i-1 A[ {5 :

)= N Fr

N—-i+2
1 (n=13n>i)
f =3 2= a<n<d
0 (n=1)

N .
MY 1+ f) = G R | AR E DB L,

n=1
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=1
BERBEERABARMENTF SNBMNAURBIMEZNTE BN EER
PN SRR

1. Z@RRA , BRRBRBHER,

¥ RiaA

EXMRBRRAERERBBIREMART (1,2,3, ...) BHH , BIAXERE
FREENARE—ENRTF. MREESNIEEAEZRE , FIEREUEIRFEN , 7
BEREERBEFMERNFITR , BE i P REFLIEBCFENEVENRRS RS D ?
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BERESMIR

HEEX , A THERBREOENHBRLNFEEN D NEORHRITT —IRK
AERE. EROEREE NMREFFEREE  SEERBELWRENLT , FETU
B#f. BEETANENEEEEWHTNERS , RINEE B RAHNKSENER , RED
—RKFEEEMETRROAREFEERE , TANEFEXERXZDT EEBREA]
BHECIH—T : 88BA 12 NEEREEE NxM B AR0E ?
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DN EREA
NxM B3t 4R 4 20 T LA AT 8 -

1L MEN=1, MABHNE , ER , D2NERAUBEZ MR , EXHELT ,
HEEVRRER,

2. MENMAFTH , UHRENNMBAFTH , WEEFEALIHNEREZBERTY,

IERA: RIZAES ARk I 2MWEFEEBEENM (N, MEATH ) HitiR , RERE

HBHRERALx2 , BABKMARERR N 2k—B A B , XAAIN, MBRIFEH ,

HHRENMAREREENFTY , GBI 2N EEREBESNERMETFE  FAEE
TREALI2NEREBET.

3. NMMHFEDE - NHREBEH , FHRMIEBER  BABRARMN T AL 2N bR B E
IxMEY AR , tBRE AT DA B i EENIR B H 1xMEV AR 0% |, BN AT BENXMAT

o

¥ RiaA
RALHERBZ2xME ARG L5 ?

BA 12 WERBE XMEREF (M) AR EP FRH MRS , BLE—R
ERENBCENE 4-1, B 4-2F7R :

B 4-1 FE—REZXEEN MERBAZIBS R
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B 4-2 F—REZEER, WESRBEEHS R

BENE 4-1, B 42 OEED , BONAEE - REENEE , EAREER , EL
REE R

LE-REECSEHRBHME | BBHRERA 12 WERBEFTH 2x (M-1) 5
RN,BIF(M-1),

HE-REBREEHNNR (DB —RERNEHETS , WEPREAT ) , FE
HRERA 1x2 WERBERTH 2x (M2)WAX ,BIF(M-2),

ERF(M-1)MF(M-2)8, HFE -k BEAREELTRE ,F(M-1) BB
EERMF(M2)FEESFNEEEE , MF(M)=F(M-1)+F(M-2) ,H ™ F(1)
=1,F(2)=2

EERERNAPBRE-—TXNRBEHH ERX N ZNMHEE
4, 12N ERBEERSxSH IR , BZ DR ANE ? R EN<MEY HARIE ?

5. Fpxq ETLeB B EM=NEY b ARG ?
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