o ia B &

F3BEr

M FA4B 58 Fok e AR B A fe K5 B

M 22 #3506 Sk 69 RE, B e AT 97 e fT08 7 At B ks R 25

M i i 0] 5 T L6k 455 A 408 Rk kit M gk SR P A6 Lk F AR AL

FUis 4o it B HR A,

(PN T I%3%)

ARAR — A>T LA SEAL SR ik 14 1] 850 BT 75 00 T 530 i 8] #6855 A AR AT O« T A g AL A e
NGBS Ty ORI BT R Tl B > B, T e NITTR B R L Y e =1
B ANTARMI R =2 W, R 2 — R B AT HESF 7 5 n =3 I HUZE A 3 R L ACRIAT L 24
n BRI [ REE AR 2 %8 5 AR BT . R DL AR RS R — S RS AR Y [ L A AR
PRMERS o O 1 S e e ik 6 ARS8 A Y ) AL 6 Bk s T A

TET AR iR A — MR B 2L . B SR A A ol 0 A 5 20 figp ke — > L
BRI ) R, % 1 S AR 25 o RO 6 O R Al A0 R e B0 0 (Ot 1 VA O HE P ) o A L7
e CHR T L A 480 45

3.1 HEiA

3.1.1 sMIRTLEMIE AR

IRIRTE T L BRI R A 27 AL — A A A% B4 TR 8 A R 22 ) A [
TR A [ R I /DN B 1 TR BB i % A 1 T] AT AT B SR i L X A
1 I LA A R AT 5 DA I A i

AT UL o 5336 B B0 B AR SEAEL T o — X L i R 1) A T AL i ol — S MRS AR/ A
[e] [ 2L, DA 254> ol B8 70 TR 2

AR 2 AT Bt B Al B R 12 2R P 233 505 figp phe ) et e 2 BV 9036 500 T R A e g ) AU 2% .
FeMPLERRAE 7 VR 22 AT LA 23 36 55 125 oR A 1 [i) R rpr G5 Y G 2 ) B — g B LR LA

TR
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FFAE

(1) AR A MR 246 /0 1) — 7 R R Al vl A B i A o

(2) (R} AT LAY figt S A BB /IN ) A ) 1 ) AL

(3) [ Je8E iy ity 49 281> 1 [0 AT R L 57 ) R0 PR RS 22 [ AS 5 24 0 1 TR AL

(4) R RE 73 fifp HhY ) [ LA A 7T L5 9 Ay Jid i et ) i

AR B — SRR R 2 DR 2 IR R T LA R B0 TR D TR R B T R AR R v — SRR B
7 LR 1% 8 DRI 38005 585 A% MR R R IO 203 Bk ORI 4R L R DR 2 RTRD T L
B, AR AE B e 13 DR RERELAG B 5 55 = 2R R AR B B o TR S BRI A T TR A
ST B 0236 Bk O 22 AN e B T AR FL AR 0 LAY 1 IR 5 DU 2R R AR R
B BE T AT 0 0k 8 e B T TR 75 2 A 5 DU AR R AE

3.1.2 IRTIEN RIS D B

H A0 T 0 R i ol R AR LA P AP IR . A i AR B,

P BN

BE SRS IR S0, Y SR BT 5 SR A [ REEHE AT 43 fidf o BIVHRE [) R 43 it o 7 T4 BRABE A/ L AH
ST 5 D ) U XA [ R )

A2 5 38 1% AN ] £ B4 6F )RR AT 40 A W 2 17 L DR ] A i Ry 22 /0 A F ) BUA B T
B AR R AR A B[R] A IS 27 e (] AR MELS T A A A L AT K R S
e o & B 78 436 T BT T B I S5 g 1) ) I R BOR []  BRE — A 18] 84 S KN
FHAFHY B AT (08 GEF £ =2) X Pl AL B 77 AT 2 A3 850 3K (- ) RS A 804 45 1) A
P [ —FpOE A ) B AR B LT R T ) BB AN R e, R k=1
BR300 43 5 X AT R 2 418 (0] RR] 43 A 19 0 4 o BB o ) — 3 3 o 10 % 3 g — B4y 1l n — 4y A 4R 1)
REAE SR FH 4316 00 SR gt sl 3t 2 X R R 2 1

HWE 2. B,

HBE 2-1: RIFAATF I, 25 ) RS AL /N 1T 25 ) B A e U 482 5K A o 5 DU 40k 52
O3 R TN F IR R, BB S PR Ik

T2 s AT X 4 AN F- [ R EA TSR A Ve 7 #h 1 R FH 20 3 0 SR A 1 [ R 43 i b A T A
AR /N B9 A [) = [ AL, 45 A —F I 50 19 fop 10k 5 Do ] B0 P A i 2 AR TR 1 . LU, AR 1 SR AR B R L
190 U B AR R X AN T Il A TR . FERXRRE OL T L R 4 iE T B T LA ) S iR
i) 50 25 76— 0T AR AN W 45 /0N S5 268 1 [ 8 40 /N B0 AR 25 5 SR A 1) RS L ik 5 38008 1 ol PR 1Y
PR MRS R AR — X AR A WA L 2w R R R SR =2 b O e e AR T £ AR
Bk, AT I 05 b R AT LR ARG B ok S PR

BBE2-2: GIF. TR T RAS M A AT Il B G 5T Sk Ji ] R £

G X — X R B AE MR B OCE B, BRI A R AR KR AR T O
A S DR B A [R5 0T AR A I AN T

T T A TL A S B PR — T 406 A SR g ) A B R



3.2 ZHEK

1. o) B i

YRR OB AT A A R R A 4R A B DT R R e S RN TR HES Y
PR BECHIF R n DICE s, vsyeerns, IBEEX 0 NIUREPHE—E T 2,

R B BB T A 4R 7 B R 51 a5, 0eres, s HER M ITTE » S8 Rl
BAFIN G E « AR, SR IZ IR B AR A 2 A Ic R HEE P XA &
A 7E S R 10 T P 25 $R 5 1L 5 B IR EB AR

2. EEBEERIEIT

ZREE R B TR IT I C & /NI KHE T A T T 8 43 BB R B 4
IRy ARG BOR R C R S E AT R o HEAT AL E « ST hEoc R, W E kL
ks 2R 2 ANT AR TR L WAE 50 1 2 2 S 4k 2 25 4% L BIFE 5 51 1 2 2 3 5 42 40 1 FA 2R
BeAE s BN FE 75 A7 2 S 4k S A 4%, RO AR P 9 i A7 2 30 5 52 o0 i R B A . T L, —
NERFEELZFA T CREMMRIT LR,

CRRIVRN A S I

LI B RSN BARE . B (e DRI ANEHEIF R ICE ;s A& low
1 high 4390 36 /R 25 3630 Bl AE B4 0 R AT B R s middle R 28 RGP Ia 2 8 « K
FFETTE .

IR 2. Witnik . 4 low=0, 48R s P —DICK; high=n—1, BI85 s P ijm—
MIEE.

B 3. middle= (low—+high) /2, Bl 4§ 75 £ 4% 76 Bl A9 b ) T %

IR 4. F5E low<<high A& M7, W LS FE AL 55 B FILLS R,

U5 FIW o 5 s[middle [ X FR, W 2 FF s[middle ], BE G HR; R 2>
s[ middle], W4 low=middle+1; F N4 high=middle—1,% 5 3.

3. ZHEREENELHI

[53-1) a8 EEEAFFHI6 12 15 18 22 25 28 35 46 58 60]
AR OTR 12, BOE A T IFIAF I — 4e 50 sL11 ],

LB 1,4 low=0,high=10, 5 middle= (0+10)/2=5, RIA| FH o 8] {37 &
middle ¥ ¥ 51— 432 =, an &l 3-1 s,

W2 K o 5 s[middle JBEAT I # . BT 2 <<s[middle]. BiB = A HEAL T ¢ 51 Y 202
LA FRVEEAE N s[0: middle—1], 4 high=middle—1=4,

PR 3. 115 middle= (0 +4)/2 =2, F A dt w19 v 8] 47 % middle = 2 ¥ F JF 51
(6 12 15 18 22]—4yK .0 3-2 TR,
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B 3-1  #—WwX5mEE Bl 3-2 WX srREE

LA 2 5 s[middle ] #EA7 L&, I «<<s[middle], ¥ 8 = AT RE L1 T 7 75 %1
s[0: middle—1]1, 4 high=middle—1=1,

RS HEFITE middle=(0+1)/2=0. FIHILE B E AL E middle=0 ¥+ 7 51
(6 12]—7%r K . K 3-3 fimR.

HE 6. ¥ x5 s[middle | T3, MET 2 >5[ middle], Be B = 7] GE7 F s [ middle
+1: high]# . % low=middle+1=1,

LI 7. 1 middle=(1+1)/2=1, K 3-4 Fix.,

[ 3-3 85 =& 4R = A P 3-4 5 PR 4R R IA

B 2 =s[middle]=12, & ¥ 2

4. BEiEHR

TAERBEENERS THER L HES - IEMP oA REEIFA R R 5
14 . Knuth ZEMIZEAE The Art of Com puter Programming : Sorting and Searching W4
LB AT A REERTE 1946 AERL B T AHEF] 1962 4EE SRR A A 4k
FEA A,

ARBLW TZAE PR RIE A, Hd 8 s[n ] 2 & low, high.middle & X5
KA By & SCAH A

(D =B E LR,

int NBinarySearch(int n, int s[n], int x)
{int low=0,high=n-1;
while(low < = high)
{int middle = (low + high)/2;
if(x == s[middle]) return middle;
else if(x> s[middle]) low = middle + 1;
else high=middle—-1;
}



return —1;

}

(2) Z o A RAE SR I IE 5

int BinarySearch(int s[n], int x, int low, int high)
{
if (low> high) return —1;
int middle = (low + high)/2;
if(x == s[middle]) return middle;
else if (x> s[middle])
return BinarySearch(s, x, middle + 1, high);
else

return BinarySearch(s, x, low, middle-1);

5. BEiEom
NFEVE AR T A, B AT — K while P 3R 800% 598 1 — K BinarySearch 53, £ 48 R0
LY KN D —2F . fE AR Rt BRI T A5 middle TR 54 EH « #1710
B, 2 <<s[middle], W& H high & middle—1, 415% 2 >s[ middle], WM& K low & middle+
LIFEHTHH middle B9 E; LIEHE, B » % T s[middle], W & & 3 s# low>
high , 1 2 $8 5 W
WHEMAFF I HEA 2 MITR.
BAR Y =1 W AR OO R EH R E L T (0 =00,
Mon>1 B RS0 R A8 R HEATOCR B LR, T R = AT O (D), 38 MR
filt ANy /2 (8 [0) L, B A5 B B2 T (n/2)
PR, — o A SR EE /5 (s AT i ] T Go) 1y B X F .
O, n=1
Tx/2)+0), n>1

Tn) =

Moa>1 0, a8
TG =Tm/2)+0)
=T/ 4201
=Tn/8) + 301

=T/2") +201)
W, 4 =2, 0] x=logn,
Bt T () =T (1) +logn =01 +Oogn) , Fl, ~ oA RE DA E 22k Ologn) .,
R FAE 8 HE AU B —or A 4R Bk Hoss )  A  h W i 9 O (1) 5 R HE 5k
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B — AR AL s a2 22 O (logn)
6. C++3L %k
AT,

# include < iostream >
# include < malloc. h>
using namespace std;
int NBinarySearch(int n, int s[ ], int x){
int low=0,high=n-1;
while(low < = high) {
int middle = (low + high)/2;
if(x == s[middle])
return middle;
else if(x> s[middle])
low=middle+ 1;
else
high=middle—1;
1
return - 1;
}
int BinarySearch(int s[ ], int x, int low, int high)
{
if (low> high) return —1;
int middle = (low + high)/2;
if(x == s[middle]) return middle;
else if (x> s[middle])
return BinarySearch(s, x, middle + 1, high);
else
return BinarySearch(s, x, low, middle—1);
}

int main(){

intn = 0;

cout <<"IFHI ATCE P n:";

cin>>n;

int ¥ s = (int * )malloc(n * sizeof(int));

cout <<"IEMi A n NHFICE ",
for(int 1=0;1i<n;i++){
cin>>s[1i];
}
int k;
cout <<"IHHI A BN ITE k:";
cin>>k;
int position = NBinarySearch(n,s,k);
int position recursion = BinarySearch(s,k,0,n—1);
cout <<"JFIF A E—k 1 s I B J& : "<< position << endl;
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cout <<" B IFBEE— Kk {E s P B J& : "<< position recursion << endl;

3.3 EIRFEHESR

1. [ TH A 8T i R

WA n=2" Nizsh R EHAT P BERIEHR T, BB — D R L FER A e H 2% .

(1) HNEFLHEHAM 2 —1 N EFHFE—IK.

(2) BAEF KA LIE K,

(3) TEAFE—HHEH T n—1 K,

M n=2" 5% n NHEE.

2. MBEERBHELRRE

(1) Undar 43, B An 4] 45 B st 1547 [0 55046 401 2

WG RN SR B ETF—0 8 o METFWHFEARE T LE X n/2=2""
ABEF R A LS B B ROk SCE L 20 N TF A PR B AR R T X 2t /2=2" 2 Ak
FHT Y L5 B AR RS2 E0, LA A, 2° A3k T 10 L8 B R 26 v 3 0 X AN ik
FL3E H RS IR, n) R0 SR Ao AR A5 S TR AR

(2) WArIG s BV AR 2R 47 1] R0 ) K fidk 2

R A5 [0 5T P ik SERELUVT R A X [ R ) SR Ao ok AR b 388 0E L BRAT — 4 T 0 A R
B2 RN WA T, e FE H R 0 AR A AR R . B P B T B L SR
ALY o Rk AR A T L3R H R R O gl ok B A 2 X 2=2" A~k F 1 L 3%
HERRATLAG IR DU, BB 201 Sk 00 H 98 H R 4 e ok, IR 4 28 A ik
T He B8 H AR 2 A0 E il 70 T T . AT UL, 20 ANk Y H BR R A HE v AR A a4 Uk SR
fift 2,27, 28 DIEFIYLLTE H R AT Y,

(3) [n] A G PG A8 H R 3 0 A 2o A v A7 7 (R I A

T THD DA AT BRI ST, B R LG A BE H R R R b A A R

BBE n TR N 1,2.3, o0, 4% 08 (] A A A0 06 B R M 0 ks L 36 B
BERBIR—A n 17 n—1 500 3%, b AT RREF g5, 51 R & T LT RELL 56
i ATER j AN RORE D DTS ) RITIE R E T,

(5] 3-2] n=2" PEEFHLHIEHBREHHE.

MR FIR AT, AN IE T L 38 H R R AR W A 5 il , B AT L3RI n]  HR B n— 1=
2'—1=1 K%M, 2' MEFRLIEHREME 3-1 PR,

I WEERE. FH—KM 1 SEFIHTLIEMNE 2 ST YR E—-K2 5®F
AT 1 Sk T, AFAImiss RO, ix (A —E WM. £ LA 1 A TFAMN 1
SRR ZE R A 2 A AR 2 XEFR
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[613-31 »n=2" DT LLFE H R HIE .

B ARYE iR R n AR K R R — o L B sk 1 SR 2 Sk T SR H R
R3S A SEFMIILTEHRR, MK 3-2 Pior,

HWRRIE G 3-2 & B A FLAEEYE 6 3R 3-2 PR A B WA F M8 B fi 317 & 91 it mT
K 28 N EF I PE AR, RS Lk 3-3 FiR.
F31 2 MEFHLLEARER *32 FHEAMEEARESR £33 P EFHLEREAESR

ML 3-3, Hifil B M AT R4 MNEFLLHE 3 R BHIETF - RAIFE K. A
£ 3 RN HALSE T Y347 7 I 2€. bl W, 4 3-2 rf A AR 2 vT By .

(51 3-4 2° AEFAHTE AR EE .

T4 KA 2 VA A B B REURE R) B — 3 S A5 B S 1), B R 1(1,2,3,4) FilfE)
B 2(5,6,7,8) s AT [REARSE — 3 o — e 445 3 A EHEOR R 4 ASF A, [ 1-1(1,2) .
[A] 0 1-2(3,4) \[Al B 2-1(5,6) ,[A)8 2-2(7,8)

A3 SR IX A4 A Tn) B i, ELAARSR R4l AR gk 3-4 I,

SRIG , MR 22 01 I R AR M B R) 8 1-1 (1, 2) FRTA) B 1-2(3, 4) (A 34T & 3T, 7T 45 3] )
1C1,2,3, D) MM AR 2-1(5,6) fR AT 2-2(7,8) W ff 47 A I, I 45 2] [n] & 2
(5,6,7,8) [ fif , K4 R an sk 3-5 P,

R34 4N TFEAZTMILEFESR £®3-5 FRFEMBHAH



5 KB 1(1,2,3, )M 2(5,6,7, ) FEHITE I, Al158 2° DMEFAYLIEH
R R RN 3-6 FrR.
£36 2P MEFHHLEAREK

P20 ADETRY TR H AR E B .
3. HiLHik

void Round Robin Calendar(int n, int k, int *x a)
{ /7B e a0 i B a FIR B R L TEH B HEE
for(i=1;i<=n;it+) a[l1][i]=4; //FH—A for fE¥rH il H R R ML —17

intm=1; //m R B — B SRR 1 (4 RORAT) A (5 Fom
//3) W RS IR B R A
for(int s=1;s<=k;s++) /75 R R R 4R k543, MK vk Ak B
{
n/=2;
for(int t=1;t<=n;t++) /R — R34 ) R AT X 43, SR 05 AR AR s i U,
/AT R — AN BT B SR ST, SR AR RN R W AR
for(int i=m+1;i<=2%m;i++) /i EHAT
for(int j=m+1;§<=2%m;j++) //3 #iH5
{
ali][j+(t-1)*mx*2]=a[i-n][j+(t—-1)*mx2-n]; //F& FMAMHE
[/ FLEEANE
ali][j+(t-1)*mx2-m]=ali-n][j+(t-1)*n*x2]; } //AETNANMEE
/I FH EANE
m* =2;
}

4. C++L
AR AT
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# include < iostream >

using namespace std;

void Round Robin Calendar(int n, int k, int *x a)

{ /BB kS A a FIRFR P H BRGHER

int i, 3, s;
for(i=1;i<=n;i++) a[1][i] = 1i;
intm=1;

for(s=1;s<=k;st++)
{
n/=2;
for(int t=1;t<=n;t++)

for(i=m+t1;i<=2%m;it+)

[/ —A> for TEFRE i H BRI —17

//m AR — WA I 101 RORAT) R 3(3 R
/73 (4 L i WU A7

/PR IR LR 43 S e B4y, AR Ak B

/%Y g — o3 Y TR AT S0 43, AR5 AR 2036 s Y BB A,
/AT B> BRLITHS A IR TE, S TR RN R < X SR 5T
/71 ERAT

for(j=m+1;j<=2%mn;j++) //j ¥l 5

{

al[i][j+(t-1)*m*x2]=a[i-m][jJ+(t—-1)*m*x2—-m];

/AT MMES T L EMIE

ali][J+(t-1)*m*2-m]=a[i-m][J+ (t-1) *m*2];

int main(){

cout <<"IHHIAZBHRAE 2 B kWK " ;

int k;
cin>>k;
intn=1;
[/HE 2 89 kw7, RSB 3 51 n
for(int i=1;i<=k;it+) nx =2;
/] A5 4
int *%a = new intx [n+1];
for(int i=0;i<=n;i++){
ali] = new int[n+1];
}
/71T A R HE
Round Robin Calendar(n,k,a);
/7% PR B R HE
for(int i=1;i<=n;i++)
{
for(int §=1;3<=n;j++){
cout<<ali][j]<" ";

}

cout << endl;

METAMESTAEANE

’



1
for(int i=0;i<=n;i++)
delete [] a[i];
delete [] a;
}

3.4 EHHF

1. BEERERE

G I HET 2 2R 40 MG SE XS n ASTC R AT HEP BB 2 AR B — S I
R IERE 2 I R IR TN N 5 e NS S = RO 0 o ey N

(1) 53 - B REHET T0 3 430 KN K BOM R 09 A 1551

(2) SRAGF . A IFHE R 140 3% WA )5 51 388 04 b i A7 HE Y

(3) HIF: B HELF ¥ A T P 53T 6 01 15 BI85 2R A I P 1 .

BB 2 o 2 Gn o] 58 4 b 39 A 5 OF HE T S005 09 AR . B T HER RS E 12 — TP
JFA A IR G IE A CEHE T BT 5 . S, W DB R HEY T0 2 2 A B S B R 3k
AHEE B 78, Q0RO ) i D, PR A5 B 0 )7 9 4 22 0 i, ELB 5 90 i A S s R A4
1. ARFEFEN, A TR W7 A B2 A7 10, s AT AT B T X R 4 R SR 1Y 1 4
izH.

2. Bikigit Rk

(D &,

MR BABRE G E W A IFHE T 09 S B e T il 5 IF A CHEG Y A Y
o1, T8 5IA— AR Bt B2 Merge(A , low, middle., high) , 1% id #4% HE 1 )5 19
PIAF 575 Allow: middle |Fl A[ middle+1:high #4754 . H . low. high /R FEHEF
TEEES A AT AR L5, middle s AN 75 B 43 FF AL & L 6 2 low<<middle<<high;
H T 7E G 4 A8 v n] B 23 B IR ok B9 AT R 4 Rt B T B i A S AT AR SRR
TR B Bllow :high RAFICE IE IR A P P51 .

GO W 3 TAEIRE 5 k. Hib o R 8RR HET 7 50 Y R
BIICE & fEM A B hiF i E oo Z A&, R ALM AL TR R/ANKEHR, i)
AL VNTEEET AL LW BLe]J=ALi ], W35t 0 Mk et —22; 2z, Blk]=
Al 1 B85 5 F1 e Sr ol HfestE— 20, bR &, BHEIHP NI . &E . HAES
JF 30 T () R A o0 R AR IR AR B A B 54 B AR

GIFPADA T PR BRI .

void Merge(int A[ ], int low, int middle, int high)
{
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int 1, 3,k; [1Z804, 3 RRMATEEINE T FITII NS HIALE; k
/13RI IR W Y T 5 I 24 AL
int * B=new int[high— low+1];
i=1low; j=middle+1; k=0;
while(i<=middle§&j <=high) //PiPFFHIE2s
if(A[i]<=A[§]) B[k++]=A[1i++];
else B[k++]=A[j++];

while (i< =middle) /TNRF ¥ 5 Al low: middle]E =5, W E 47 Ui J8 Ak 28
Blk++]=A[i++];

while (§ <= high) /7R ¥ %) Almiddle + 1:high]dE =S, 47 U b 3
Blk++]=A[j++];

for(i=low;i<=high;it+) /7B ) 1 5 5 2 Il dl A
j=0

A[i] =B[j++];

BRI LB T 51 A [low : middle ] A [ middle+1:high] i o df J& — 38 B 1
JPA Ll (1,3,5,7)F1(2,4,6,8)  MFHZ LR RECH n —1=7 K,

(2) B E IR,

328 B S & IR P S 0B Y 9 43 S AN 117 81 SR X 1 e B kA7 a3k 9 HE S L
WA CHELFF 11T 85 IR — A R RS,

Al LK Merge b BEAE M G IFHERF B — A FRFMHH . % B MergeSort (A, low.,
high) XF ¥ 574 A[low: highJ#47HE 7, 4R low=high, MiZFFHh EL U T H,
MARECHE Y GF . A L AR B8 43 h Bk Y SR AR ] R AT A BT — A T AR
middle, ¥ A[low:high]/f# i A[low:middle JF1 A[ middle+1:high], 7> fi# JE U 2 {6 — &
19 RN KBRS

GIFHEF BE AT

void MergeSort(int A[ ], int low, int high)
{ int middle;
if (low< high)
{

niddle = (low + high)/2; /7B

MergeSort (A, low, middle); //%t Al low:middle] H i 50 R 17 HE/F
MergeSort(A,middle + 1, high); //%F Almiddle + 1:high] /1) J0 & 47 HEF
Merge(A, low, middle, high); EEis

3. GFHEF E ik p i LA
(5] 3-51 &fEHEFFH A=<8,3,2,9,7,1,5,4 >,k Tl MergeSort FIEX 541 A it



THEF . BARHERP S B an il 3-5 iR,

LA 25 A SAE W TR T VR SR i B RN LIRS 5 A I HE I SR I K
RS R Zad A L TR HEF RS A R AL 8 N R — A Ie E AL R R
PG OF e &I — A H P T,

4. RN

iz F T P 5 T R AR 7

AR Y n=1 0, GIHIF — A0 RFEH B L T T () =01,

Mo >0 B CEEREE] T 4nF 43

O3 X — AU 7 R 8 G T el B B B R O (D

it P [ B . 3B USSR A RS IR R /2 BT IR B, B IREIEL N 2T (n/2)

G MF—NEH 0 DNITCREMITI], Merge FIEATE O Go) B 8] Y 58 A .

K UL L B B e 5 i e (DR AT AR 0, RO AR 206 00 HE P Sk X 0 A s R AT HET  7E R
T 0L T s g AT B ) T o) 138 I3 B 20

o, n=1
T(n) =
2Tn/2)+0m), n>1

B oa>10, A
Tn) =2Tn/2)+0)
=2QTWn/H+0n/2)) +0n) =4T n/4) +20 )
=4QT /8 +0/1)) +20n) =8T(n/8) 4+ 30(n)
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90

=2"T/2") +x20n)

L n=2" M x=logn.,

MILTT 15, T (n) =aT (1) + nlogn =n + nlogn, B & 3 HE 3¢ 5 3% 69 I 6] &5 2= 4
O (nlogn).,

A IR B Pl A8 A S ) B T Merge 5300 B ] — IR Merge 580 . i 73 i
— A E Y RN ZE o X IR Merge fEREIE . TER T — KA Merge 53560, JiF 43 B 19
G P X R I B A TR A B IR — DR E R 2 BF S, 7 O Go A TAEH T,
B LA A IR HE R SR A R 2 O Go)

5. C++3% i

ARG I F

# include < iostream >
# include < iterator >
# include < algorithm >
using namespace std;
void Merge(int A[ ], int low, int middle, int high)
{
int i,73,k; /1Z804, 38 NFRREATEE I WH T FI75) 1 2417 L
/18 k RoRGITE WA T F 50 2650 0 &
int * B=new int[high— low+1];

i=low;

j=middle+1;

k=0,

while(i< = middle&sj <= high) VA RO s E

while (i <=middle) /7 AR )7 3 Al low:middle R 25, 347 I AL 1L
Blk++] =A[i++];

while (§ <= high) /7R F ¥ ) Almiddle + 1:high]dE 2, A7 Wi 2 4k 3
B[k++] =A[j++];

3=0;

for(i=low;i<=high;i++) /755 905 1 e 51 S K A
A[i] =B[j++];

delete [ ]B;

}

void MergeSort (int A[ ], int low, int high)

{
int middle;



if (low < high)
{

niddle = (low + high)/2; /7HC S

MergeSort (A, low, middle); //%+ Al low:middle] H i 70 % ME 17 HE 7
MergeSort(A, middle + 1, high); //%f A[middle + 1:high]H i) 0 £ 47 HE T
Merge(A, low, middle, high); /&3

}
}
int main(){
cout <<"iEHI ATFHEIF LR AEC";
int n;
cin>>n;
int * a=new int[n];
cout <<"T§ i ATFHETF LR "5
for(int 1=0 ;i<n;it++)
cin>>al1i];
MergeSort(a,0,n—1);
copy(a,a+ n,ostream iterator< int>(cout," ")); //%ii a FHYICE
delete [ Ja;

3.5 RiEHFF

1. HERBE

P HEF & C. AL R. Hoare T 1962 4F42 5 iy R 43 sg 4 HE 7 Oy vk, HOAEA BARRE . @i
— T R HE Y Y TR 4 B B = AR SR — A R S A ST R AR KT AR E T
R B AR ERETTR AT R T TR YA DT R, i THE AT
ZERE T IR A PR T M T R X B — S R A R AR = AN 9 AT R A HE
i AR AT LU I HEA T, e Tl R A 5 9 2 A A

(1) PR HE e B3 12 1Y 433 SR s A 2R

PR PP 70 35 A SRR R T A0 SR 1 ) 433 1 AT PR HE e 0 R A ST AR A 34 n
T WY ETRFHET 97 5 R low :high ], HH low=<high, 41 5 7 21 19 KA 12 98 /)8 ) B 4
HEATHER W 53 =20 b B

© i,

& R[low: high ] % — A~ J0 &K A 2 22 #E 0 R (pivor) . i% 2 #ETT K 197 i (pivotpos)
TER Ay W AR b i g o DA B 1 00 R R AR E R B HE Y T 50 R0 4 P ¥ 8 R [low:
pivotpos—1]H1 R[ pivotpos—+1:high ], i % R[low:pivotpos— 1 |/ fiFr A JC & I {E /D
T % T R [pivotpos |. J¥ 31 R [ pivotpos + 1: high | H BT 47 J0 R 19 {0 49 K F 8 %% F
Rl pivotpos |, BCAFEMETTR O A TIEH YA E L, BIMS)GE mErHET .
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FE XA AR B Lk e R T E PR S E pivotpos, H P lows
pivotpos<<high,

@ KA 1)

XA FJF 41 R low : pivotpos— 1 JHll R [ pivotpos—+1: high ], 43 5| 38 2 3% U5 94 H] t 2
HE P L R AT HEY .

® &It

H T X R[ low: pivotpos — 1]l R [ pivotpos + 1 high | i HF J¥ 2 wft b 3#F 17 049, i LA AE
R[low:pivotpos—1]Hl R[ pivotpos+ 1: high 1#f & HE4F /¥ J5 . & I 20 B LA 4, )7 5
R[low:high 15t CHHF T T,

(2) SEWETCE LR,

FEHEF 3 3 v g BUH -5 30 43 1) ik o 0 30 e B R B I DG . i T 3 1 R BN
127 305408 ST A5 [ A0 0% S 0] Bt A5 0 40 5 1 A R A A R AR ) . R T R Y e B
HEEREZHM.FHNE. ORE—10E. WUFHFRFINE TRERNEETE,
QWG —PIER., MUFHTF I REICREME N EUE TR, QBT H A & ITE,
BRI LLRr HE P 7 50 b E AL R T R AR R AT R . @ S B R BIAEREHE T ) 5
B2 T SRS — AT R e — AN on R A R E R I R AT A B 2 EAE
FMEITE . OB T low I high Z A Y FEHLEL £ (low=<<k<high) , J§ R[x [{E N FEMETE.
BRI B AL bR 0™ Az — AL T low I high Z 8] 9 BEHLEL £ (low=<k < high), J§ R [k J1EH
e, XY T 5RIA R low: high ] IT K ERENL A1,

TCVE W], 7 s HE e 5k b e R T R — E EARIE BRI A .

2. MHFE

MBS A s S B R 1Y SC BEAE TR 48 i 18 19 i o T R 0 91 AT R
O3 BB 25 5 T QAT O SE BRI 43 e 7

(D R5 ki it

BB HE R P 518 R low: high ], iZ R4y B2 U — e RAE N TR .

R L BCEWA S M AT R S 5 TR HE R R S R R AR RS B G =
low,j =high,

B 2. EBUEHERE SRS — e K R low WE N EEMETC 2 I KL 45 725 & pivot,

HUR 3. A B ALE TR A WIR G AL E TR A TR B R T EE T pivot,
WA E R -, EERAE, HERIE 1 A/NT pivot WITE R 1. %
R 15 R AcHe i++, FLS2, 32 J5 R X6 A9 90 R B2 pivot,

R 4. A B ACEFFIR AT A SR 0 7 6 JC 2 I E /N T B T pivot,
W EB—A BB i, ERIZEE, EEREE 1A KT pivot WILE R ER ]
5 RU AT 3c# . j -, HS0, 5845 R FTXE R 9 70 2 B2 pivot,

YR 5. EELWR 3R 4, BRI, N A HAE TR MR R =, I
B @ g 48 1a) A — AN B, B JEHETC R pivot IR ANLE .
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93

int Partition(int R[], int low, int high)
{

int 1= low, j = high, pivot = R[ low];

while(i< 9)
{
while(1i< j&&R[J]> = pivot)
J=—
if(i<i)
swap(R[i++],R[]]);
while(1< j&&R[1]< = pivot)
it+;
if(i< )
swap(R[i],R[J——1);
}

return j;

/TR B 5 — A TEFE AR I T %
N 2R e B CEEE M= R AR

//pivot Y FTAENE 1

/NG I ZEE G, AR 1 A/BT pivot T E
/73R H| T < pivot BILE

/73 RULIFI RL T, B840 05 1 AT 1 48 4F

[INZER A H, RS 1 AR T pivot L
[13ERRAREN T R T pivot BTLHR
/7384 RIAIAI RG], S 5 RAT IR 1 #AF:

(3) %73 J7 ¥k I F 1 S 01

(5] 3-61 X0 B901 7 CRIRE R ILMEITC R . BUEH —DICK 49 fE N EEETT R .

O wth 7 i 3-6 fiaw .

@ A, T <<y H27<<49, W, R[5 R[; IZHe H i JoB—1fi, #4712

s BRI E 3-7 iR,
49 38 65 97 76 13 27
i Aj
B 3-6 R4MH0 R A

27 38 65 97 76 13 49
A Aj
Bl 3-7 1R HSEHRES

Q@ mMARM . BT <y H 38<49,i ¥ 110, « flj WA EXRRWNE 3-8 Fis.,
@ mAARM.HT <G H65>49, M. R |5 R[j Izc#H j aiB—_., #4172 k3L

o5 HRZSWE 3-9 Fis .
27 38 65 97 76 13 49
*i 4j
B 3-8 i 5% 1 EmREs

© mZfAM. hT i< H13<<49, Wit . R 15 R[j JZZHH i JaB—1fi. #4173

RS WA 3-10 Fiw,

© mA A hT <5 H97>49, W, R J5 R[; I5c# H j dis—A0r., #4174

o m RSN 3-11 s,

27 38 49 97 76 13 65
Ai 1j
Bl 3-9 2 Wac# s Bk
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27 38 13 97 76 49 65 27 38 13 49 76 97 65
Ai 4j AiooAj
B 3-10 3 Rag i) iR 3-11 4 REHSE RS

@ mEAEPF . BT << H 76249,5 i —A0L.: M B ERXRWE 3-12 Frs,
27 38 13 49 76 97 65
ridj
B 3-12 j Aifs 140 R as

® UEIf i =; HEIREEH R[] 5 R METC R PR A i) R AL . Bk A AR

3. WREHEFF E ik

DA 0 38 Bn R 155 1 1 e 9040 20 AN 5 9 s o g — 4> 4 4330 R 3 A
AR HF ARG — DA F RS, 2, Pl HE P R R I T

void QuickSort(int R[], int low, int high) //%} R[ low..high] {3 HE ¥
{
int pivotpos; /7R 53 )5 B K W T R I 6 I 1 A
if (low < high) /IS KK R F 1B A 2 HEF
{

pivotpos = Partition(R, low, high); //%F R[ low. . high] ¥ %1 43
QuickSort(R, low, pivotpos — 1) ; /7% 72 X 1] 3 5 HE Y
QuickSort (R, pivotpos + 1, high); /7% A e A HE

}

[53-71 J¥%0[49 38 65 97 76 13 27]. &3 — kX4 )E, 1530 )F5 R
[27 38 13 49 76 97 65 ). X BATF 4040l A5 1A HERE .

Pz bR 4y R

@ Ph 27 HEHETTE,

24, 1 WAz )5 13 38 27, A2 gz )5 w13 27 38].4%
FFES 13 27 387,

@ DL 76 HEUMETTE

Wl 2434, 1 Wac# 2 J5 65 97 76, WA 4, 2 IRAC#Z 5 65 76 97]1.4%
FFHI65 76 971,

© mAMBIMAIFFHI A3 27 38 49 65 76 97,

4. EEHH

PR HE 7 5 1 B[] 32 BERE 2 AR ) A A b O S R A R A R A S DDA G . X TR
Hon REHET P8, — K K43 535 Partition 75 B A FRHEF P 90 5 — i H A 75 1931



LR AR R O,

T DN = R e PR HE R T QuickSort BB ]S ek

(1) IR ) 52 24

e PR 0 2 o R R0 43 15 ) 5 o T0 3R RS2 7E 2 1 5 HE r 5 90 o i e (B KD T &R
R4 i 25 SR FEME ST R AL T 017 50 oh 25 (A 3 09 9 90 D 23 5 IR 4 B 48 18 05 — Ak

23 (11 5 50 b o0 3R AN AU R o3 A R R S s R A b — A

TEX AL O T B HE P B QuickSort DA n — 1 ¥R K 43, A 4 B 55 1038 17 1 (8]

T () W% IFIE 2

T(n) =
Th—D4+0mn), n>1

Moa>16, A
Tw)=Tmn—1)+0)
=T —2)+0n—1+0)
=Tnh—34+0x—2)+0n—1+0)

=T +0@2)++0x—1D+0u)
=00 +2+-+h—1)+n)
=0nn+1)/2)

PRI, B 3 HE 7 35 1 QuickSort By e PRI 1] &2 22t O (™),

W F 4G Y Partition 380305 B OIS AT HE Y ¥ 90 958 1 A4S0 2 O HR e IS
2P B R T E R Y (el 0T HE S I A vk ) g3 BT B 3 o T B R XS R T 8
(i /N (R KO I TE 2R D0 58 B R HE 7 i /5 138 47 B 1] 52 17 i 22

(2) Felfha) i ek .

TEBCUF G OUT B R 43 7 B e 1 T 3R AR 2 Y B HE I 7 90 0 TR B T 3R R4 i 45
FOREWETTE N A WA F I R BOH A5 SR, Bk s 47 BEHE T (o) 1938 )3 %
XN

O, n=1

Tn) =
2T (n/2)+0n), n>1

it b 3ot U XL T A bR s HE R B 1 e g R] A R O (logn)
AR AR AR ARSI EGFE A THORRAKEZRE, BAFRN B A . AR/ T
J5 3 6 K R B ARE ¥ AR e & E A Ologn) » ik )2t 5 — B £ & A48 & B 3t 5 4 X
PHBPHEEZALETAORREEF TR 0, REAHSEIRINE LT E AR
BRI A Onlogn) , BpaF 18] F 2 A O (nlogn) .
(3) V-2 ] 52 %1
TEF IO IR FEUE ST R RS £k (I<<k<<nm) > WA
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DT — k) + Tk —1)) +n

T(n) :i
n

:32T</z>+n
n

KR &R T o R %N OGtlogn) .

SRR B IRBE R O () B RE T B R A T OC R AR AR HE T
SRV v R B A R DR HE L R T A 4

(4) 73 [) 2% Pk

F b HE P R S e H AT L T B RO AR R — R R R A B R R
RN 53 0 R R VR B — B, BT T L A R A A R B AT DU s VAR 1 e
O (logn) » HGB A PR fg A& 25 B4 O (logn) . HIRIEBLT 3 IHH 19 55 B O Go) il i ik A

[ O, EHIFER T, rftkas b OUogn),

5. C++32fk
XA,

# include < iostream >
# include < iterator >
# include < algorithm >
using namespace std;
int Partition(int R[], int low, int high)
{
int i= low, j = high, pivot = R[ low];
while(i< 3)
{
while(1i< j&&R[j]> = pivot)
=
if(i< )
swap(R[i++],R[3]);
while(1i< j&&R[1]< = pivot)
i++;
if(i< )
swap(R[1],R[j——1);
}
return j;
}
void QuickSort(int R[], int low, int high)
{
int pivotpos;
1f(low < high)
{

pivotpos = Partition(R, low, high);

QuickSort(R, low, pivotpos — 1) ;

/T B0 5 — TR R AR I EE TR
NN e L IR SE PN A

//pivot HIM T E 1 b

[INAE I, AR 1 A/NT pivot BITR
/1R E T < pivot BITLHR

/7384 RIAIFI RG], S5 1 BRAT N 1 #4F

[INZE R A A, & HREE 1 AR T pivot HILE

//FRAREE T RT pivot KITTHR
/734 RIATAI RIGT, 2840 3 SRAT I 1 48 4E

//3% R[ low..high] e HE )7

/75053 Ji 0 5 i T 3T L 4 i
[T XA R T 1 A 2

//%F R[ low. . high]fifl 7>
/7% 7 1K T A



QuickSort(R, pivotpos + 1, high); / /% A X Ja] 33 045 HE P
}
}
int main(){
cout <<"iFH ARFHFF TR D"
int n;
cin>>n;
int * a = new int[n];
cout <" ATFHEF CHE "
for(int 1=0 ;i<n;i++)
cin>>ali];
QuickSort(a,0,n—1);
copy(a,a+ n,ostream iterator < int>(cout," ")); //#iiliapicE
delete [] a;

WRMIR. EZRREZX
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FEAL A ROR R D e & L 2 Ak .
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