11

1.2

1.3 (DR
D={d1d2,d3,d4} R={r} r={(d1d2)(d2d3)(d3d4}

1.4

ADT Gonpl ex{
D{r,i|r,i }
Re{<r, i3}

InitGonpl ex(&Cre,imn

C re im
Dest royQopl ex( &Q
Cc
Gt (Ck, &)
e C k
Put (&C k, €)
C k e

I sAscendi ng(Q



I sDescendi ng(Q

C
Nax( G &e)
e C
Mn(G &e)
e C
}ADT Gonpl ex
ADT Rati onal Nunter {
D={s,njs, m m 0}

Re{<s, ¥}

I ni t Rati onal Nunper (&R s, n)

Dest royRat i onal Nunber (&R
R
Gt (R k, &)

Put (&R k, €)

I sAscendi ng(R

I sDescendi ng(R

Max(R &e)

Mn(R &)

}ADT Rat i onal Nuntber
15
(1) product=1; i=1;
vhi | e(i <){
product *=i;
i+
}
(2 i=0;
do {
i+
} vhile((it=n) & (a[i]!=x));
(3) swtch {
case x<y: z=y-X; break;
case x=y: z=abs(x*y); break;
defaul t: z=(x-y)/abs(x)*abs(y);



1.6
(1) exit
(2
(3

(Dexit
(2
(3
17
(1) scanf  printf
(2)
(3

(1) scanf printf

(2
©)

1.8 n
(1) i1, k=0;
whi | e(i <n-1){
@ k += 10*i ;
i+
}
(2) i=1; k=0;
do {
@ k += 10*i ;
i+
} vhil e(i<-1);
(3) i=1; k=0;
while (i<+1) {
i+
@k += 10%i ;
}
(4 k=0;
for(i=1; i<m; i+) {
for(j=i; j<; j+)
@ ki
}
(5 for(i=1;, i<m; i+ {
for(j=L j<d; j+) {
for(k=1; k<5; k+}
@ x +=delta;



(6) i= j=0;
whi | e(i 4 <) {
@ if(i>) j+
el se i+
}
(7 x=; y=0; II'n 1
vhi | e(o=(y+1) *(y+1)) {
@ y+
}
(8) x=91;, y=100;
whi | e(y>0) {
@ if(x>100) { x -=10; y--; }
el se x++
}
() n1
(2 n1
(3) n1
n(n+1)

(4) nH(n-1) +H(n-2) +. . . +]-enm————

2

g i(i+1)
(5) 1H(142) H(1+243) +... H{ 14243+ .. +)=Q T
i=1

ié i(i +1) :ié (i% +i) :ié i2 +i§i
2 i=1 2 i=1 2 i=1 2 i=1

:%n(n +1)(2n +1) +%n(n +1) :%n(n +1)(2n +3)

(6) n

7 @l

(8) 1100
1.9 n 2 n2 count
int Tine(int n) {
count = 0; X=2;
vhi | e(x</ 2) {
X *=2; countH,
}

return count;

o(log, n)

count=log, n- 2

111 ol2") ofn*)



10" 100

2" =10" n=40

n® =10% n=16

1.12

f(n)=21n*+n?+1000 g(n)=15n* +500n°

(D ()
(2) h(n)
(3 o(n)
(4 h(n) an*)
(5 h(n)  Q(nl ogn)

@m @ 3 @A ©®

Qg(n)
af(n)
Qh(n))

2

1.13 n n® 50nlog, n

50nlog, n

2

n n 50nlog, n

n>438  n? >50nlog, n

114

(1) f(n):10n2+ln(n!+10”3) g(n)=2n*+n+7

@ f(n)=(n(n)+5)* g(n)=13n?°

® f(n)=n* +m g(n)=(In(n))* +n

(4 f(n)=2(”3)+(2”)2 g(n):n(”2)+n5

(Vg (@on (M (4 f(n)
1.15
@ Ai2=nh+2n+)i6 (02 0)
i=1
2 én X' = (x”+1 - 1)/(x- 1) (xt 1,n3 0)

=0

h(n) =500n%* +nlogn

10°



) §2”:2M1 (n31)

i=1

(4 én(Zi-l):n2 (n31)

i=1

1.16 Xy 2

int nx3(int x,int y,int z)
{
i f(x>y)
if(x>z) return x;
el se return z;
el se
if(y>z) returny;

elsereturn z

fo=f +f ,+L+f , n=kk+LL

k m k m
k>0 n n
int Hbonacci(int k,int n)
{
i f(k<l) exit(OBERLOY;
int *p,X;
p=new i nt[ k+1] ;
if(!'p) exit(OERFAON;
int i,j;
for(i=0;i<k+l;i++){
if(i<k-1) p[i]=0;
else p[i]=1;
}
for(i=k+1;i<n+l;i++){
x=p[ 0] ;
for(j=0;j<k;j++ plj]=plj+1l;
pLK] =2*p[k-1] - x;
}
return p[k];

1.18 A BCDE
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typedef enun{A B,C D B School Nang;
typedef enunfFeral e, Ml e} SexType;
typedef struct{

char event[3]; //

SexType sex;

School Nane school ;

int score;
} Gonponent ;
typedef struct{

int MileSum /1

int Fenal eSum//

int Total Sum //
} Sum
Sum Sunscor e( School Nane sn, Gonponent a[],int n)
{

Sumt enp;

t enp. Ml eSun=0;

t enp. Feral eSun¥0;

t enp. Tot al SUn¥0;

int i;

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

if(ai].school =sn){

if(ali].sex=Mile) tenp. Ml eum=a[i].score;
if(ali].sex=Fenal e) tenp. Fenal eum=a[i]. score;

}
}
t enp. Tot al Sun¥t enp. Ml eSum+ enp. Fenal eSum
return tenp;
}
j1*2! a[0..arrsi ze-1] i-1
maxi nt n>arrsi ze k(lE k £ n)

#i ncl ude<i ostream h>
#incl ude<stdl i b. h>
#defi ne MW NT' 65535
#define ArrSze 100
int fun(int i);

int nain()

(i=1,2, ...,n)

kl- 2% > maxint
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int i,k
int af ArS zel;
cout<<"Enter k:";
ci n>>k;
if(k>ArrSze-1) exit(0);
for(i=0;i<=k;i++){
if(i=0) afi]=1;
el se{
if(2*i*afi-1]>MNT) exit(0);
else a[i]=2*i*a[i-1];

}

for(i=0;i<k;i++{
if(ali]>MXI NI exit(0);
el se cout<<a[i]<<" ";

}

return O;

#i ncl ude<i ostream h>
#i ncl ude<stdl i b. h>
#define N 10
doubl e pol ynorai | (int a[],int i,double x,int n);
int nan()
{
doubl e x;
int ni;
int a[N;
cout <<" x:";
Ci N>>X;
cout << n:";
ci n>>n;
if(n>N1) exit(0);
cout << a0]--a[n]:";

for(i=0;i<=n;i++) cin>>alil;

cout <<"The pol ynonai | val ue i s "<<pol ynonai |l (&, n, X, n)<<end! ;

a,(i=01,L,n) x,



return O;

}
doubl e pol ynonai | (int a[],int i,double x,int n)
{
if(i>0) return a[n-i]+polynonail (a,i-1,x,n)*x;
elsereturn anj;
}
o(n)
2
2.1
2.2
(1 -
(2 -
(3
(4
2.3
2.4
L—{ 2 [F—{ s [ [l [l |-
| | I [
P i E ]

(2) L— } | — ? [ ? =

i E 3

I3 Q E 3



@ L— 2 |[F—{s | 7| 7| =
Pl b

(5}L—»|2||—.|?||—.|{||_.|?||_.|?||_..._
P Q R 3

(6) L—|

]

P Q R 3

(11 L—

]

P Q R 3

2.5

L=( Li nkLi st) nal | oc(si zeof (LNode) ) ; P=L;

for(i=l;i<=;i+H){
P->next =(Li nkLi st) nal | oc(si zeof (LNode) ) ;
P=P- >next ; P->data= *2-1;

}

P->next =NLLL;

for(i=4;i>=1;i--) Ins_LinkList(L,i+1,i*2);

for(i=1;i<=3;i++) Del_LinkList(Li);

T

F

R ER I KR I R

||_’|1TEI||—'|1T£1||—»| ? ||_.|1T5||_.

||_’|1TEI||—'|1T£1||—»| ? ||_.|1T5||_.

L= =t e 3 [ 4[5 [[—{s []

L— ||—’|2||—’|‘1||—'|6||—»|;||—.|3M

2.6 L P




2.7

b. P S

C. S
d. S
(1) P->next=S

(2) P->next=P->next->next;

(3) P->next=S>next;

(4) S >next=P->next;

(5 S>next=l;

(6) S>next=N.LL;

(1) &P

(8) while(P->next!=Q P=P->next;
(9) while(P->next!=NLL) P=P->next;

(109 PQ
(1) PL;
(12) =8
(13) =R,
a (49 (1
b. (7) (11) (8) (4) (1)
c. (5 (12
d. (9 (1) (6
L P
a P
b. P
c. P
d.
e.
(1) P=P->next;
(2) P->next=P,

(3) P->next=P->next->next;
(4) P=P->next->next;
(5 while(P=N.LL) P=P->next;
(6) while(Q>next!=NLL) { P.Q QQ>next; }
(7) while(P->next!=Q P=P>next;
(8) whil e(P->next->next! =Q P=P->next;
(9) while(P->next->next!=NLL) P=P->next;
(10) QP
(11) GP->next;
(12) P
(13) L=L->next;
(14) free(Q;
a (11 (3 (19
b. (10) (12) (8) (3) (14)
c. (10) (12) (7) (3) (14



2.8

29

d. (12) (11) (3) (14)
e. (9 (11) (3) (14

P
a P S
b. P S
c P
d P
e P

(1) P->next=P->next->next;
(2) P->pri ou=P->pri ou->pri ou;
(3) P->next=S§
(4 P->priou=S§
(5 S>next=p,
(6) S>priou=p;
(7) S >next=P->next;
(8) S>priou=P->priou;
(9) P->pri ou->next=P->next;
(10) P->priou->next =P,
(11) P->next->pri ou=P,
(12) P->next->pri ou=S
(13) P->priou->next=S
(14) P->next->pri ou=P->pri ou;
(15) QP->next;
(16) QP->priou;
(17) free(P);
(18) free(Q;
a. (7) (3) (6) (12
b. (8 (4 (5 (13)
c. (15) (1) (11) (18)
d. (16) (2) (10) (18)
e. (14) (9) (17)

(1) Satus AlLinkedList L) { //L
i f(L & L->next) {
&L L=L->next ; P
vhi | e(P->next) P=P->next;
P->next =Q Q >next =NLLL;

}
return Q¢
}
(2) void B LNode *s, LNode *q) {
p=s;

vhi | e(p->next ! =g) p=p->nhext;
p->next =s;



}
voi d AA(LNode *pa, LNode *pb) {

/lpa pb
BB(pa, pb) ;
BB(pb, pa) ;
}
(1) L 2 L
(2
2.10
Satus DeleteK(SgList &, int i,int k)
{
/1 a i k
if(i<i|k<O||i+k>a.length) return | NFEAS BLE //
el se {
f or (count =1; count <k; count ++) {
/1
for(j=a.length;j>=i+1;j--) a.elenij-i]=a.elenfj];
a.length--;
}
return &K
}

Satus DeleteK(SgList &,int i,int k)

{
/1 a i k
/1 i 0
int j;
if(i<0]|i>a length-1]|k<0||k>a.length-i) return | NFEAS BLE
for(j=0;j<=k;j+)

a.elenfjH]=a elenjjH +K];

a.length=a.l engt h-k;
return CK

}

2.11 va X

Satus | nsertQderlist(SoList &a, H enType x)
{
/1l va X
int i;
i f(va | ength=va.li stsi ze) r et ur n(OERLOY;
for(i=va.length;i>0, x<va.elenfii-1];i--)
va.elenji]=va elenfi-1];
va. el enjii ] =x;



va. | engt h++;
return &K
}

212 A=(a,L,a,) B=(b,L,b,)

A(=B(= A=B Al=
B( A<B A>B

S at us QGonpareQ der Li st (SyLi st &A SgLi st &B)
{
int i, k,j;
k=A | ength>B. 1 engt h?A | engt h: B. | engt h;
for(i=0;i<k;i+){
if(Aelenfi]>Belenji]) j=1;
if(Aelenfi]<Belenji]) j=1,
}
if(Alength>k) j=1;
if(Blength>k) j=1;
if(Alength=B.length) j=0;

return j;
2.13
int LocateH emL(LinkList &, H enType x)

int i=0;

Li nkLi st p=L;

whi | e( p&&p- >dat a! =x) {
p=p- >next ;
i+

}
if(!p) return G;

elsereturni;
2.14

/1
int ListLength L(LinkList &)
{

int i=0;

Li nkLi st p=L;

if(p) p=p-next;

whi | e(p) {

p=p- >next;

AC B(

B
A B

Locat e(L, ) ;

Lengt h(L)

A

B

A



i ++
}

return i;

2.15 ha hb m
hc

voi d MergeLi st _L(Li nkLi st &ha, Li nkLi st &b, Li nkLi st &hc)
{
Li nkLi st pa, pb;
pa=ha;
pb=hb;
vhi | e( pa- >next &pb- >hext ) {
pa=pa- >next ;
pb=pb- >nhext ;
}
i f(!pa->next){
hc=hb;
whi | e( pb->next) pb=pb- >next;
pb- >next =ha- >next ;

}
el se{
hc=ha;
vhi | e( pa->next) pa=pa->hext;
pa- >next =hb- >next ;
}
}
2.16 la Ib la
len Ib i

Satus Del et eAndl nsert Sub(Li nkedLi st | a, LinkedList Ib,int i,int j,int len)

{
if(i<0||j<0||len<0) return | NFEAS BLE

p=l & k=1,

while(k<i){ p=p->next; k++ }
a=p;

whi | e( k<=l en){ g=g- >next ; k++ }
s=l b; k=1;

while(k<j){ s=s->next; k++ }
S- >next =p; g- >next =s- >next ;
return &K

Satus Del eteAndl nsert Sub(LinkList &a, LinkList &b,int i,int j,int |en)



Li nkLi st p, g, s, prev=N.LL;
int k=1;
if(i<0||j<0||len<0) return | NFEAS BLE
/1 la i
p=l &;
whi | e( p&&k<i ){

prev=p;

p=p- >next ;

k++;
}
if(!pyreturn | NFEAS BLE
/1 la iHen1
o=p; k=1,
whi | e( q&8k<l en) {

g=p- >next ;

k++;

}
if('greturn | NFEAS BLE
/1 i=1
if(!prev) |a=g->next;
el se prev->next =g- >next ;
/1 la b
(=14
g->next =l b;
| b=p;
}
el se{
s by; k=1,
whi | e(s&Rk<j - 1) {
S=s->next;
k++;
}
if(!s)return | NFEAS BLE,
g- >next =s- >next ;

s->next=p; //

}
return &K
}
2.17 Insert(L,i,b)
2.18 Del ete(L,i)
2.19



nmnk maxk
mnk naxk

Satus ListDelete L(LinkLi st &, H enType mnk, H enType naxk)
{

Li nkLi st p, g, prev=NAL;

i f (mnk>naxk)return BRROR

p=L;

pr ev=p;

p=p- >hext ;

whi | e( p&&p- >dat a<naxk) {

i f (p->dat a<=ni nk) {

prev=p;
p=p- >next ;
}
el se{
pr ev- >next =p- >next ;
a=p;
p=p- >next ;
free(q);
}
}
return &K
}
220 219

voi d ListDel et e LSameNode( Li nkLi st &)
{

LinkLi st p, q, prev;

p=L;

prev=p;

p=p- >next ;

whi | e(p) {

prev=p;

p=p- >next ;

i f (p&&p- >dat a==prev- >dat a) {
pr ev->next =p- >next ;
a=p;
p=p- >next ;
free(q);



2.21 (a,,La,)

(a,.L.a)
/1
Satus List(ppose Sq(SgList &)
{
int i;
H enType X;
for(i=0;i<L.length/2;i++){
x=L. el enpi];
L.elenpi]=L.elenjL.length-1-i];
L.elempL.length-1-i]=x;
}
return &K
}
2.22
/1
Satus ListQppose L(LinkList &)
{
LinkLi st p,q;
p=L;
p=p- >next;
L- >next =NLLL;
whi | e(p) {
a=p;
p=p- >next;
g- >next =L- >next ;
L- >next =q;
}
return CK
}
2.23 A=(a,a, L,a,) B=(b,b,L,b,) A B
C
Cc=(a.b,L,a,b,.b.,Lb) mEn
Cc=(a.b,L,a,b,a,lL,a) m>n
AB C C A B

m n



/1 C B
Satus ListMrge L(LinkList &A LinkList &B, LinkList &)
{
Li nkLi st pa, pb, ga, gb;
pa=A->hext ;
pb=B->next ;
CA
whi | e( pa&&pb) {
qa=pg; qb=pb;
pa=pa->next; pb=pb->next;
gb- >next =ga- >hext ;

ga- >hext =gb;
}
i f (! pa) gb- >next =pb;
pb=B;
free(pb);
return &K
}
2.24 A B
A B C
/1 C B

Satus ListMrgeQpose L(LinkLi st &A Li nkLi st &B, Li nkLi st &)

{
Li nkLi st pa, pb, ga, gb;

pa=A
pb=B;
qa=pa;  // pa
gb=pb; /1l pb
pa=pa- >next ;
pb=pb- >next ;
A->next =NLLL;
CA
whi | e( pa&&pb) {
i f (pa->dat a<pb- >dat a) {
ga=p;
pa=pa- >next ;
ga- >next =A->next; [/ A
A->next =ga;
}
el se{
qb=pb;

pb=pb- >next ;



gb- >next =A->next; // A
A >next =gb;

}
vhi | e(pa) {
ga=pa;
pa=pa- >next ;
ga- >next =A- >next ;
A >next =ga;
}
whi | e(pb) {
gb=pb;
pb=pb- >nhext ;
gb- >next =A- >nhext ;
A >next =gb;
}
pb=B;
free(pb);
return &K

2.25 A B

/I A B C
Satus ListQoss Sg(SgList &A Sglist &B SList &Q
{
int i=0,j=0, k=0;
vhile(i<Alength & j<B. | ength){
if(Aelenfi]<Belenij]) i+
el se
if(Aelenpi]>Belenij]) j++

el se{
ListInsert_Sq(Ck, A elenji]);
i ++
k++;
}
}
return &K
}
2.26 2.25 Cc
/1l A B C B

Satus List@oss_L(LinkList &A LinkList &, LinkList &)



Li nkLi st pa, pb, ga, gb, pt;
pa=A
pb=B;
ga=pa,  // pa
gb=pb; /1 pb
pa=pa- >next ;
pb=pb- >next ;
CA
whi | e( pa&&pb) {
i f (pa- >dat a<pb- >dat a) {
pt =pa;
pa=pa- >next ;
ga- >next =pa;
free(pt);
}
el se
i f (pa- >dat a>ph- >dat a) {
pt =pb;
pb=pb- >nhext ;
gb- >next =pb;
free(pt);
}
el se{
ga=pa;
pa=pa- >next ;

}

whi | e( pa) {
pt =pa&;
pa=pa- >next ;
ga- >next =pa;
free(pt);

}

whi | e(pb) {
pt =pb;
pb=pb- >next ;
gb- >next =pb;
free(pt);

}

pb=B;

free(pb);

return &K
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(1) A B

(2 A C

(D)

/l A B C

Satus ListGossDel Sane_Sg( SgLi st &A Sgli st &8, SgLi st &O
{
int i=0,j=0, k=0;
whil e(i<Alength & j<B length){
if(Aelenfi]<Belenfj]) i+

el se
if(Aelenfi]>Belenij]) j++
el se{
i f(Clength==0){
ListInsert_Sq(Ck, A elenji]);
k++;
}
el se
if(CelenfClength-1]!=Aelenji]){
ListInsert_Sq(Ck, A elenfi]);
k++;
}
i ++
}
}
return CK
}
(2
/I A B A

Satus ListQossDel Sane_Sg( SgLi st &A SgList &B)
{
int i=0,j=0, k=0;
whil e(i<Alength & j<B I ength){
if(Aelenfi]<Belenfj]) i+
el se
if(Aelenfi]>Belenij]) j++
el se{
i f (k=0){
A elenjk]=A el enji];
k++;
}
el se
if(Aelenik]!=Aelenfi]){



Acelenik]=Aelenji];

k++;
}
i ++
}
}
A | engt h=k;
return &K
}
2.28 2.25 C
(1) A B
(2 A B C A
(1)
/I A B C

Satus ListQossDel Same L(LinkLi st &A LinkList &B LinkList &0
{
Li nkLi st pa, pb, ga, gb, pt;
pa=A
pb=B;
da=pa;  // pa
gb=pb; /1 pb
pa=pa- >next ;
pb=pb- >nhext ;
CGA
whi | e( pag&pb) {
i f (pa- >dat a<pb- >dat a) {
pt =pa;
pa=pa- >next ;
ga- >next =pa;
free(pt);
}
el se
i f (pa->dat a>pb- >dat a) {
pt =pb;
pb=pb- >next ;
gb- >next =pb;
free(pt);
}
el se{
i f (pa->dat a=—=qa- >dat a) {
pt =pa;
pa=pa- >next ;
ga- >next =pa;



free(pt);

}

el se{
qa=pa;
pa=pa- >next ;

}
whi | e(pa) {
pt =pa;
pa=pa- >next ;
ga- >next =pa;
free(pt);
}
whi | e(pb) {
pt =pb;
pb=pb- >nhext ;
gb- >next =pb;
free(pt);
}
pb=B;
free(ph);
return &K
}
(2
/I A B A
Satus ListQossDel Sane_L(LinkLi st &A LinkLi st &B)
{
Li nkLi st pa, pb, ga, gb, pt;
pa=A
pb=B;
ga=pa; /1 pa
gb=pb; /1 pb
pa=pa- >next ;
pb=pb- >next ;
whi | e( pa&&pb) {
i f (pa->dat a<pb- >dat a) {
pt =pa;
pa=pa- >next ;
ga- >next =pa;
free(pt);
}
el se
i f (pa- >dat a>pb- >dat a) {



pt =pb;

pb=pb- >next ;
gb- >next pb;
free(pt);
}
el se{
i f (pa- >dat a==ga- >dat a) {
pt =pa;
pa=pa- >next ;
ga- >next =pa;
free(pt);
}
el se{
ga=pa;
pa=pa- >next ;
}
}
}
whi | e(pa) {
pt =pa;
pa=pa- >next ;
ga- >next =pa;
free(pt);
}
whi | e( pb){
pt =pb;
pb=pb- >next ;
gb- >next =pb;
free(pt);
}
pb=B;
free(pb);
return &K
}
2.29 A B C A
(o3
A B C D

Satus Listlhion Sg(SgList &0 Sglist &A SList & Sglist &9
{

SgLi st Tenp;

Initlst_Sg(Tenp);

ListGoss_L(B G Tenp);
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Li st Mnus_L(A Tenp, D;

2.29 A

/1l A B C B C
Satus ListUhion L(LinkList &A LinkList &B,LinkList &
{

ListGoss_L(B O;

Li stMnus_L(A B);
}
/1 AB A B
Satus ListMnus_L(LinkList &A LinkList &B)

{
Li nkLi st pa, pb, ga, gb, pt;

pa=Ay
pb=B;
ga=pg; /1] pa
gb=pb; /] pb
pa=pa- >next ;
pb=pb- >next ;
whi | e( pad&pb) {
i f (pb->dat a<pa- >dat a) {
pt =pb;
pb=pb- >next ;
gb- >next =pb;
free(pt);
}
el se
i f (pb->dat a>pa- >dat a) {
ga=pa;
pa=pa- >next ;
}
el se{
pt =pa;
pa=pa- >next ;
ga- >next =pa;
free(pt);
}
}
whi | e( pb) {
pt =pb;
pb=pb- >next ;
gb- >next =pb;

free(pt);
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2.32

}

pb=

free(pb);

return &K
}

1
S

/1 S S
Satus ListDel ete A(LinkList &)
{

Li nkLi st p, q;

i f(S=S>next)return BRRIR

g=S

p=S >next;

whi | e(p->next! =9){

a=p;
p=p- >next ;

}

g- >next =p- >next ;

free(p);

return &K
}

pre data next
pre
pre

/1
Satus Initlist_ O (DulinkList &)
{

L=( DuLi nkLi st) mal | oc(si zeof (DuLNode) ) ;

if(!L exit(OBERFALON;

L->pre=N_LL;

L->next =L;

return &K
}
/1
Satus Listlnsert_DL(DulinkList &, H enType €)
{

DuLi nkLi st p;

p=( DuLi nkLi st) nal | oc(si zeof (DuLNbde) ) ;
if(!'p) return BRRR
p- >dat a=¢;

p- >next =L- >next ;

data

next
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L- >next =p;

return &K
}
/1
S atus ListdrToDu( DuLi nkLi st &L)
{
DuLi nkLi st p, q;
o=L;
p=L- >next ;
whi | e(p! =L) {
p- >pre=g;
q=p;
p=p- >next ;
}
if(p=L) p->pre=q;
return &K
}
/1 L 3

Satus ListDvidel nto3A(LinkList &, LinkLi st &1, Li nkLi st &2, Li nkLi st &s3)
{
LinkList p,q,ptl, pt2 pt3;
p=L->next;
pt 1=s1;
pt 2=s2;
pt 3=s3;
whi | e(p) {
if(p->data>="0" && p->data<='9'){
a=p;
p=p- >next;
g- >next =pt 1- >next ;
pt 1- >next =q;
pt 1=pt 1- >next ;
}
el se
if((p->data>=A && p->data<=Z) ||
(p->data>="a && p->data<=z')){
a=p;
p=p- >next;
g- >next =pt 2- >next;
pt 2- >next =q;
pt 2=pt 2- >next ;
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el se{
q=p;
p=p- >next ;
g- >next =pt 3- >next ;
pt 3->next =q;
pt 3=pt 3- >next ;

}

o=L;
free(q);
return K

234 2.36 “ ” Xor Li nkedLi st

typedef struct XorNode {

char data;

struct  XorNode *LRPr;
} XorNode, *Xor Foi nter;
typede struct { /1

Xor Poi nt er Left, Rght; /1
} XorLi nkedLi st ;
Xor Poi nt er Xor P(Xor Foi nter p, XorPRointer q);
/1 Xor P P q

a (a bj=a a b=ab
(a b) b=a (b b=a

L. R ght

Satus Traversi ngLi nkLi st ( Xor Li nkedLi st &, char d)
{
XorPoi nter p,left,right;
if(d=1"]]d="L"){
p=L. Left;
| ef t =NULL;
wvhi | e(p! =NLLL) {
M si ti nghat a(p->dat @) ;
| eft=p;
p=XorP(l eft, p->LRPtr);

data
L Left

LRPr

LRPr



el se
if(d=r"||d=R){

p=L. R ght;
ri ght=NULL;
whi | e(p! =NLLL) {
M si ti ngbat a(p->dat @) ;
ri ght=p;
p=Xor A(p->LRAr, right);
}
}
el se return BRRR
return &K
}
2.35 234 i
2.36 234 i
2.37 L=(a,a,L,a,) an)

L L=(a,a,L,a,6L,a,a,)

/1] L=al,a2,...,an) (al,as3,...,an,...,a2)
S atus ListChange DuL(DuLi nkLi st &)
{
int i;
DuLi nkLi st p,q,r;
p=L- >next;
r=L->pre;
i=1;
vhi | e(p!=r){
if(i9R2=—=0){
q=p;
p=p- >next ;
/1
g- >pr e- >next =g- >next ;
g- >next - >pre=g- >pr e;
/1
g- >pre=r - >next - >pr e;
r- >next - >pr e=g;
g- >next =r - >next ;
r->next =g;
}
el se p=p->next;

i+



return &K

2.38

Locat e

pre data next
freq Locat e(L, X)
X freq 1

DuLi nkLi st Li st Locat e DuL( DuLi nkLi st &, B enType €)

{

DuLi nkLi st p, q;
p=L- >next ;

vhi | e(p! =L && p->dat a =e) p=p- >hext ;
if(p=L) return NLLL;
el se{

2.39
t ypedef

p->fregt+;
/1
p- >pr e- >next =p- >hext ;
p- >hext - >pr e=p- >pre;
/1
g=L- >next;
whi l e(g! =L && g->freg>p->freq) g=g->next;
if(g=L){
p- >next =g- >next ;
g- >next =p;
p->pre=qg->pr €;
g- >pre=p;
}
el se{
/1 q
p- >next =g- >pr e- >next ;
g- >pr e- >next =p;
p- >pre=g- >pr €
g->pre=p;
}

return p;

2.40 SyFoly
struct {

int coef;
int exp;
} PolyTerm
typedef struct { 11

freq



Pol yTerm *dat a;
int last;
} SgPoly;

2.39 P (x)=cx® +c,x% +L+c X

¢ t0(i=12L,m) m31

Xo

typedef struct{
int coef;
int exp;
} PolyTerm
typedef struct{
Pol yTer m*dat a;
int last;
} SoRoly;
/1
Satus Polylnit(SgPoly &)
{
int i;
Pol yTerm*p;
cout << B

cin>>L. | ast;

L. dat a=(Pol yTerm*) nal | oc( L. | ast *si zeof (Fol yTerm));

if(!L data) return BRRCR
p=L. dat a;
for(i=0;i<L.last;i++){
cout << H
ci n>>p- >coef ;
cout << -
Ci n>>p- >exp;
ptt;
}
return CK
}
/1
doubl e Pol ySunf SgPol y &L, doubl e x0)
{
doubl e Pn, x;
int i,j;
Pol yTer m*p;
p=L. dat &;

n=e

m

>e,,>L>¢30

P, (%)
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/1

for(i =0, M=0;i<L.last;i++ p+H{
for(j =0, x=1;] <p->exp; ] +) x=x*x0;
Pn=Pn+p- >coef *x;

}

return Pn;

2.39 P(x)=P,(x)-

Satus PolyMnus(SgPoly &, SgPoly &1, SqRoly &L.2)

{

Pol yTer m*p, *pl, *p2;
p=L. dat a;
pl=L1. dat &;
p2=L2. dat a;
int i=0,]j=0, k=0;
whi | e(i <L1. | ast & <L2. | ast ) {
i T (pl- >exp<p2- >exp) {
p- >coef =p1- >coef ;
p- >exp=pl- >exp;
p+; k++
pl++; i+
}
el se
i f (pl->exp>p2- >exp) {
p- >coef = p2- >coef ;
p- >eXp=p2- >exp;
p++; k++;
p2++; j +
}
el se{
i f (pl->coef ! 7p2- >coef ) {
p- >coef =(pl- >coef) - (p2- >coef);
p- >exp=pl- >exp;
p++ k++;
}
pl++ p2++;

i ++ j +

}
i f(i<LLlast)
vihi | e(i <L | ast){



p- >coef =p1- >coef ;
p- >exp=p1- >exp;

p++ k++;
pl++; i ++
}
if(j<L2.last)

vhi | e(j <L2. | ast){
p- >coef = p2- >coef;
p- >exp=p2- >exp;

p++; k++;
p2++; j +
}
L. | ast =k;
return &K
}
241 2.4
typedef struct Pol yNode {
Pol yTermdat a;

struct Pol yNode *next;
} PolyNode, *Pol yLi nk;
typedef Pol yLi nk Li nkedPol y;
2.41

Satus PolybDfferential (Li nkedPoly &)

{
Li nkedPol y p, g, pt;
g=L;
p=L- >next;
whi | e(p! =L){
i f(p->data. exp=0){
pt=p;
p=p- >next ;
g- >next =p;
free(pt);
}
el se{
p- >dat a. coef =p- >dat a. coef * p- >dat a. exp;
p->dat a. exp- -;
a=p;
p=p- >next ;
}
}

return &K

Li nkedPol y



135426

4356

char

2.42
/1 L 2
Satus ListD videl nt 02Q.(Li nkedPol y &L, Li nkedPol y &.1)
{
Li nkedPol y p, p1, g, pt;
o=L;
p=L- >next
pl=L1;
whi | e(p! =L){
i f (p->dat a. exp%2=0) {
pt =p;
p=p- >next ;
g- >next =p;
pt - >next =p1- >next ;
pl1- >next =pt ;
pl=pl- >next;
}
el se{
a=p;
p=p- >next ;
}
}
return CK
}
3
31 311 3. 1(b)
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(2 123456 435612
‘S ‘X
(1) 123 231 321 213 132
(2 135426 435612
1 2
32
3.3 SH enType
voi d nai n()

{

12



3.4

3.5

Sack S

char x,y;

InitSack(S;

X= ‘¢ y= ‘K

Push(S x); Push(S ‘@); Push(Sy);

Pop(S x); Push(S ‘t”); Push(Sx);

Pop(S x); Push(S ‘s’);

whi | e(! StackEnpty(S) { Pop(Sy); printf(y); }

printf(x);
}
stack
SHemype int
(1) status algol(Stack S
{
int i,n A255];
n=0;
vhi | e(! SackEnpty(S§)) { n+ Pop(SAn]); }
for(i=1i<mi+) Push(SAi]);
}
(2) status algo2(Sack Sint €)
{
Sack T; int d;
InitSack(T);
whi | (! S ackBEnpt y(9)){
Pop(S, d);
if(d'=e) Push(T,d);
}
whi | e(! StackEnpty(T)){
Pop(T, d);
Push(S d);
}
}
(D (2 e
S X
s X SEX
n S X
T1=S X S
T2=S X X
n n+1
A B

n+1 T1 n+1 S T2 n+1

T1



T1 T2 a a b T1
ba T2
3.6 plpZLpn(
ig<k P;<Py<P
31 Pi<Py<Pi
P Py P Pi P Py 123 312
3.1 ig<k  P;<pc<p
3.7 (1) 3.2 32
ABx dDtEr F
BCG-G GDH AHI BE‘FE) 1+=K
PIR D
1 # A B*Q DHE\FR# PUBH GP\D A
2 # A - B*Q DIEMF# PUBH OPTR -)
3 #- A B0 DHEF# PUSH GP\D B)
4 #- AB *( DHEMFH PUSH OPTR *)
5 #-* AB QO DHEFR# PUBH GP\D O
6 #-* ABC | DIEMFH Qperate(B *, Q
7 #- AG | DFENRH PUBH GPTR /)
8 #-1 AG DHEF# PUSH GP\D D
9 #-/ AGD +ENFH Qoerate(G/,D
10 #- AH +ENF# Qoerate(A-,H
11 # [ +ENFH PUSH CPTR +)
12 #H+ [ EF# PUSH CP\D B)
13 #H+ I E AR PUSH CPTR *)
14 i | E F# PUSH GP\D F)
15 #0 | EF # Querate(E ", P
16 #+ IJ # Qoerate(l, + J)
17 # K # RETURN
3.8 n nove
2" -1
39
void ditui (int n)
{
int i;
i =n
vhi | e(i >1)
cout<< --;
}

voi d ditui(int j)



if(j>0{
cout <<j ;
ditui(j-1);
}
return;
}
3.10
void test(int &sum)
{
int x;
cin>>x;
if(x==0) sum=0;
else
{
test(sum);
sum+=x;
}
cout<<sum;
}
void test(int &un)
{
Sack s;
I'nitSack(s);
int x;
dof
Ci n>>x;
Push(s, x);
Hvhi | e(x>0);
vhi | e(! S ackEnpt y(s)){
Pop(s, X);
SUMH=x;
cout <<sunx<end! ;
}
Dest oryS ack(s);
}
3.11
3.12 QElemType
void main()
{

Queue Q;

char



3.13

InitQueue(Q);
char x=‘e”, y=‘c’;
EnQueue(Q, ‘h");
EnQueue(Q, ‘r’);
EnQueue(Q, y);
DeQueue(Q, X);
EnQueue(Q, x);
DeQueug(Q, x);
EnQueue(Q, ‘@’);
While(1QueueEmpty(Q))
{

DeQueue(Q,y);

cout<<y;

}

cout<<x;

char

void algo3(Queue &Q)

3.14

3.15

{

(D
(2
(3

Stack S;
int d;
InitStack(S);
while(!QueueEmpty(Q))
{
DeQueue(Q, d);
Push(s, d);
}
while(!StackEmpty(S))
{
Pop(S, d);
EnQueue(Q, d);

1234

tws

pop(tws, i) i 0 1

int

i ni st ack(tws)

push(tws, i, X)

(1



cl ass D& ack{
H eniype *top[2];
B enType *p;
int stacksize;
int di;
publ i c:
L& ack(int )
{
p=new H enType[ n};
if(!'p) exit(OERFAON,;
t op[ O] =p+H1 2;
top[1] =top[O];
st acksi ze=m
}
~D& ack(){del ete p;}
voi d Push(int i, B enType x)
{
di=i;
i f(di =0){
i f(top[0]>=p) *top[0]--=x;
el se cerr<<"Sack overflow";
}
el se{
i f(top[ 1] <ptst acksi ze-1) *++top[ 1] =x;
el se cerr<<"Sack overflow";

}
H enType Pop(int i)
{
di=i;
i f(di=0){
if(top[Q]<top[1]) return *++top[Q];
el se cerr<<"Sack enpty!";
}el sef
if(top[1]>top[0]) return *top[1]--;
el se cerr<<"Sack enpty!";

}
return &K

b
/1

typedef struct NodeType{
H enfype dat g;



NodeType *next;
} NodeType, *Li nkType;
typedef struct{

Li nkType top;

int size;
}S ack;

void InitSack(Sack &)
{

S. t op=NLLL;

S. si ze=0;

voi d DestroyS ack(S ack &s)
{
Li nkType p;
whi | e(s. top){
p=s. top;
S. t op=p- >next ;
del ete p;

S.size--;

voi d d ear S ack(S ack &s)
{
Li nkType p;
vhi | e(s.top){
p=s. top;
S. t op=p- >next ;
del ete p;

S. si ze--;

int SacklLength(Sack s)
{

return s.size;

Satus SackBwpty(Sack s)

{
i f(s.size=0) return TRE
el se return FALSE



Satus Get Top(Sack s, H enType &)

{
if(!s.top) return BRRR
el se{
e=s. top->dat a;
return &K
}
}

Satus Push(Sack &s, H enType e)
{

Li nkType p;

p=new NbdeType;

if(!p) exit(OBERLON;

p- >next =s. t op;

s. top=p;

p- >dat a=¢;

S. Si ze++;

return &K

Satus Pop(Sack &s, HenType &)
{
Li nkType p;
if(s.top){
e=s. top->dat a;
p=s. top;
S. t op=p- >next ;
del ete p;
S. si ze--;
}
return &K
}
/1 Msit()
voi d SackTraverse(Stack s, Satus (*Msit)(H enType e))

{

Li nkType p;
p=s. top;
vhile(p) Msit(p->data);
}
3.16 31 n

n



int nain()
{

S ack s;

char Buffer[80];

int i=0,j=0;

InitSack(s);

cout << (B

ci n>>Buffer;

cout <<Buf f er <<end! ;

whi | e(Buffer[i]){
if(Buffer[i]=S){

Buf fer[j]=Buffer[i];
j+

}
el se Push(s, Buffer[i]);
i+

}

whi | e(Buffer[j]){
Pop(s, Buffer[j]);
i+

}

cout <<Buf f er <<end ;

return O;

3.17
1 2
‘1+3&3-1°

BOOL Symmet ry(char a])
{
int i=0;
Sack s;
InitSack(s);
H emlype X;
vhile(a[i]!=& & a[i]){
Push(s, a[i]);
i ++
}
if(ali]) return FALSE
i ++
whi le(ali]){
Pop(s, x) ;

(9

1& z
‘atb&bt+a’



if(x!=a[i]){

DestroyS ack(s);
return FALSE
}
i ++
}
return TRE
}
3.18

BOOL Bracket Gorrespondency(char a[])
{
int i=0;
Sack s;
InitSack(s);
H enype Xx;
vhi le(ali]){
swtch(ali]){
case '(':
Push(s, a[i]);
br eak;
case '[':
Push(s, a[i]);
br eak;
case ')":
Get Top(s, X);
if(x=()  Pop(s,x);
el se return FALSE
br eak;
case ']":
Get Top(s, X);
if(x="1") Pop(s,x);
el se return FALSE
br eak;
defaul t:
br eak;
}
i ++
}
i f(s.sizel=0) return FALSE
return TRE

3.2 g(1..m 1...n)
0 k (io,jo)

ai,jl
(o)

(i.§)



#i ncl ude <i ostreamh>
#i ncl ude <stdlib. h>

typedef struct{

int Xx;
inty;
} PosType;
typedef struct{
int Glor;
int Msited;

PosType seat ;
} B enType;

#i ncl ude "d: \ MO\ S ack. h"

#define M8
#defi ne N8

B enlype g[M[N;

voi d O eat e@R( H enType g[M[N);
voi d ShowG aphArray(H emype g{M[N):

voi d RegionF | i ng(B enType g/M[N, PosType QurPos,int New®l or);

int main()
{

CeatedyQ);
ShowG aphArray(Q);

PosType S art Pos;

S art Pos. x=5;

S artPos. y=5;

int AIlGIor=6;

RegionF Iling(g, SartPos,FH11Qlor);
cout <<end! ;

ShowG aphArray(9);

return O;

voi d RegionF I 1ing(H enType g{ M[N, PosType QurPos,int F 1l Qolor)

{
Sack s;



InitSack(s);
H emype €;
int OdQlor=g[ QurPos. x][QurPos.y]. @l or;

Push(s, g[ Qur Pos. x] [ Qur Pos. y] ) ;
whi | e(! S ackEpt y(s)){
Pop(s, €);
Qur Pos=e. seat ;
gl QurPos. x][QurPos.y]. @lor=F || @l or;
o[ QurPos. x] [ Qur Pos. y] . M si t ed=1;

i f(Qur Pos. x<M &&
1g[ QurPos. x+1] [QurPos. y] .M sited &&
o[ Qur Pos. x+1] [ Qur Pos. y] . @l or=Q dCol or

Push(s, g[ Qur Pos. x+1] [ Qur Pos. y] ) ;
i f(QurPos. x>0 &&
gl QurPos. x-1][QurPos. y] . M sited &&
o[ Qur Pos. x- 1] [ Qur Pos. y] . @l or=Q dCol or

Push(s, g[ Qur Pos. x- 1] [ Qur Pos. y] ) ;
i f(QurPos. y<N &&
Ig[ QurPos. x][Qur Pos. y+1] . M sited &&
o[ Qur Pos. x] [ Qur Pos. y+1] . @l or=Q dCol or

Push(s, g[ Qur Pos. x] [ Qur Pos. y+1] ) ;
i f(QurPos.y>0 &&
lg[QurPos. x][QurPos. y-1] . M sited &&
o[ QurPos. x] [ Qur Pos. y-1] . @l or=Q dCol or

Push(s, g[ Qur Pos. x] [ Qur Pos. y-1] ) ;

voi d O eat e@S(Henype g{M[N)

{

inti,j;
for(i=0;i<Mi++)
for(j=0;j<Nj+H){
olillj].seat.x=;
oli][i]. seat.y5;
glil[j].Msited=0;
olil[j]. @l or=0;



for(i=2;i<5;i++)
for(j=2;j<4j+)
glil[j]. @lor=3;
for(i=5;i<M1;i++
for(j=3;j<6;j++
olil[j]. @l or=3;

voi d Show@ aphArray(H emype giM[N)
{
inti,j;
for(i=0;i<Mi+H){
for(j=0;j<Nj+¥)
cout<<g[i][j].- ol or;

cout <<end ;

321

/1 #.. #
voi d | nver sePol andExpr essi on(char Buffer[])
{

Sack s;

InitSack(s);

int i=0,j=0;

H enType e€;

Push(s, Buffer[i]);
i ++
while(Buffer[i]!=# ){
if(!lsQperator(Buffer[i])){ //
Buffer[j]=Buffer[i];
i ++
j+
}
el se{ /1l
Get Top(s, e);
if(Prior(e Bufer[i])){//
Pop(s, e);
Buffer[j]=e;
j+
}
el se{



Push(s, Buffer[i]);

i ++
}
}
}
vhi | e(! S ackEnpt y(s)){
Pop(s, e);
Buffer[j]=e;
j+
}

Satus |sQuertor(char c)

{
char *p="#+*/";
whi | e(*p){
if(*p==c)
return TRE
p+
}
return FALSE
}

Satus Prior(char ci,char c2)

{
char ch[]="#+*/";

int i=0,j=0;

vhile(ch[i] & ch[i]!=cl) i+
if(i=2) i--; 1/

if(i=4) i--; 1/

vhile(ch[j] & ch[j]!=c2) j++
if(1=2) j--;

(=4 j--

if(i>j) return TRE
el se return FALSE

}
3.22 32

char Cal Val _| nver Pol and(char Buffer[])
{

S ack pnd;

Init S ack(Cpnd);

int i=0;

char c;



H eniype €el, e2;

whi l e(Buffer[i]!=#){
if(!'l1sQperator(Buffer[i])){
Push(Qpnd, Buffer[i]);

}
el se{
Pop((pnd, €2) ;
Pop((pnd, el) ;
c=Cal (el,Buffer[i],e2);
Push((pnd, ¢);
}
i+
}
return c;

char Gal (char cl,char op,char c2)

int X, x1,x2;
char ch[10];
ch[ 0] =c1;

ch[1]=\0;
x1=atoi (ch);

ch[ 0] =c2;
ch[1]=\0;
x2=atoi (ch);

swi t ch(op){
case '+ :
X=X14X2;
br eak;
case '-':
x=x1-X2;
br eak;
case '*':
X=x1*x2;
br eak;
case '/':
x=x1/ X2;
br eak;
defaul t:

br eak;



}
i toa(x, ch, 10);
return ch[0];

}
3.23 3.21

#i ncl ude <i ostream h>

#include <stdib. h>

#incl ude <string. h>

#i ncl ude "d:\ VC9\ D8Dnst ant . h"

typedef char ARRAY] 30];
typedef ARRAY H enType;
typedef struct NodeType{
H enType dat &;
NodeType *next ;
} NodeType, *Li nkType;
typedef struct{
Li nkType t op;
int size;
}S ack;

void I nitSack(Sack &s);

Satus Push(Sack &s, H enType €);
Satus Pop(Sack &s, HenType e);
Satus | sQperator(char c);
Satus SackbEpty(Sack s);

Satus | nvToR oPol and(char a[]);

int nain()
{
char a[30];
cout <<
Cci n>>g;
i f (I nvToR oPol and(a)) cout <<a<<end! ;
el se cout <<'

return O;

Satus | nvToR oPol and(char a[])

{
Sack s;



InitSack(s);
int i=0;

H eniype ch;
H enlype cl;
H enlype c2;

while(a[i]!=#){
if(!lsQerator(ali])){
if(ali]>=0 & ai]l<=9){
ch[0]=a[i]; ch[1]=\0;
Push(s, ch);
}
el se return FALSE
}
el se{
ch[0]=a[i];
ch[1]=\0;
i f(!'SackBEmpty(s)){
Pop(s, c2);
i f(!SackbEmpty(s)){
Pop(s, cl);
strcat(ch, cl);
strcat(ch, c2);
Push(s, ch);
}
el se return FALSE
}
el se return FALSE
}
i ++
}
i f(!SackBEmty(s)){
Pop(s, cl);
strepy(a, cl);
}
el se return FALSE
i f(!SackBEwpty(s)) return FALSE

return &K
}
void | nitSack(Sack &)
{

S. t op=NLLL;

S. si ze=0;



Satus Push(S ack &s, H enType €)

{

Li nkType p;

p=new NodeType;

if(!'p) exit(OERFAON;
p- >next =s. t op;

s. top=p;
strcpy(p->data, e);

S. si zet++;

return &K

Satus Pop(Sack &s, HenType e)

{

Li nkType p;
if(s.top){
strcpy(e, s.top->data);
p=s. top;
S. t op=p- >next ;
del ete p;
S. si ze--;
}
return &K

Satus SackbEmpty(Sack s)

{

if(s.size==0) return TRE
el se return FALSE

Satus | sCperator(char c)

{
char *p="#+*/";
wvhi | e(*p){
if(*p=c)
return TRE
pt++;
}
return FALSE
}
3.24

9(5,2)



i 0 m=0,n30
g(m.n)={
tg(m-12n)+n m>0,n30
int glint mint n);
int nain()
{
int mn;
cout <<' m n "
Ci n>>nP>n;
i f(n>=0) cout<<g(mn)<<end!;
el se cout<<"No Solution!”;

return 0;
}
int glint mint n)
{
i f (mp0)
return(g(mi, 2*n)+n);
elsereturn O;
}
0 3
3 0 64
3 1 32
3 2 16
3 3 8
3 4 4
0 5 2
3.25 Hn)

# ncl ude <i ostream h>
#define N 20
int nan()
{
int i;
int a[N;
int n
cout <<" n";
ci n>>n;
for(i=0;i<n+l;i+){
if(i<y) ai]=1;
else a[i]=i*ali/2;
}

cout <<a[ n] <<end! ;



return O;

3.26 ﬁ

i
:
sqrt(A, p,e)=_|’_ & lae A0 O lp2 A|3 e
: -
1
p A e

#i ncl ude <i ostream h>
doubl e Sgrt (doubl e A doubl e p, doubl e €);
int main()
{
doubl e A p, €;
cout <<" Ape",
Ci N>>AS>p>>e;
cout <<Sgrt (A p, e) <<end! ;
return O;
}
doubl e Sgrt (doubl e A doubl e p, doubl e e)
{
if((p"p-A>e & (p*p-A<e)
return p;
el se

return Sgrt (A (ptA p)/ 2, €);

}
3.27 Acker man
i n+1 m=0
akm(m,n) = akm(m - 1,1) mt0,n=0
Lakm(m - 1,akm(m,n- 1)) mt 0,nt 0
(1)
(2
(3 akn{2, 1)

unsi gned i nt aknfunsigned int munsigned i nt n)
{
unsigned int g;
i f (n=0)
return n+l;
el se
if(n=0) return aknfm1, 1);
el se{



g=aknfmn-1);
return aknfm1, g);

int aknmi(int mint n)

{
Sack s;
InitSack(s);
H enType e, el, d;
e. nval =m e.nval =n;
Push(s, e);
dof
whi | e(e. nval ){
whi | e(e. nval ){
e.nval --;
Push(s, e);
}
e.nval --; e.nval =1;
}
i f (S ackLengt h(s)>1){
el. nval =e. nval ;
Pop(s, e);
e.nval --
e. nval =el. nval +1;
}
}whi l e(SackLength(s)! =1| | e. nval I =0);
return e.nval +1;
}
0, aknf2, 1) 021 g=akn{ 2, 0)
1, akn§ 2, 0) 620 akn¥aknf{m 1, 1) =akn{ 1, 1)
2, akn{1, 1) 411 g=akn{m n- 1) =akn{ 1, 0)
3, akn{1, 0) 610 aknrakn{m 1, 1) =akn{ 0, 1)
4, aknf0, 1) 401 aknen+1=2
0, aknf2, 1) 021 g=akn{ 2, 0)
1, akn§ 2, 0) 620 aknraknf{m 1, 1) =akn{ 1, 1)
2,aknf1, 1) 411 g=akn{m n- 1) =akn{ 1, 0)
3, akn{ 1, 0) 610 aknrakn{m 1, 1) =akn{ 0, 1) =2
0, aknf2, 1) 021 g=akn{ 2, 0)
1, aknf 2, 0) 620 aknraknf{m 1, 1) =akn{ 1, 1)
2, aknf1, 1) 411 g=akn{m n- 1) =akn{ 1, 0)=2; akmrakn{m 1, g)=akn{O, 2);



3, akn( 0, 2)

0, akn 2, 1)
1, aknf 2, 0)
2, aknf 1, 1)

0, aknf2, 1)
1, akn§ 2, 0)

0, aknf 2, 1)
1, aknf 1, 3)
2, akn{1, 2)
3, aknf 1, 1)
4, akn{1, 0)
5, aknf0, 1)

0, aknf 2, 1)
1, aknf 1, 3)
2, akn{1, 2)
3, aknf 1, 1)
4, akn{1, 0)

0, aknf 2, 1)
1, aknf1, 3)
2, akn{1, 2)
3, aknf1, 1)
4, aknf0, 2)

0, aknf2, 1)
1, aknf1, 3)
2,aknf1, 2)
3, aknf1, 1)

0, akn 2, 1)
1, aknf 1, 3)
2, aknf 1, 2)
3, aknf 0, 3)

0, akn 2, 1)
1, aknf 1, 3)

2, aknf 1, 2)

0, akn 2, 1)

702

021
620
411

021
620

021
613
612
611
610
401

021
613
612
611
610

021
613
612
611
702

021
613
612
611

021
613
612
703

021

613

612

021

akn¥n+1=3

g=akn{ 2, 0)
aknrakn{m 1, 1) =akn{ 1, 1)
g=aknfmn- 1) =akn{ 1, 0)=2; akn¥akn{m 1, g) =akn{0, 2) =3;

g=akn{ 2, 0)
aknrakngm 1, 1) =akn{ 1, 1) =3

g=akn{2, 0) =3; akn¥akn{1, 3)
g=akn{1,2); akn{ml,g)
g=akn{1,1); akn{ml, g)
g=akn{1, 0); akn{ml,g)
akn¥akn{0, 1)

aknf0, 1) =2

g=akn{2, 0)=3; akn¥akn{1, 3)
g=aknf1,2); aknfm1l,Q)
g=aknfl, 1); aknfm1l,g)
g=aknf1,0); aknfm1l,Q)
aknrakn( 0, 1) =2

g=akn{2, 0)=3; akn¥aknfl, 3)
g=akn{1,2); akn{ml,g)

g=akn{1,1); akn{ml,g)

g=aknf1, 0)=2; aknfm 1, g)=aknf0, 2)
akn¥n+1=3

g=akn{2, 0) =3; akn¥akn{l, 3)
g=akn{1,2); akn{ml,g)

g=aknf1,1); akn{ml,g)

g=aknf1, 0)=2; aknfm 1, g)=akn{O0, 2)=3

g=akn(2, 0)=3; aknraknfl, 3)
g=akn(l,2); akn{ml,g)

g=aknf1, 1)=3; aknf{m 1, g)=aknf0, 3)
akmen+1-4

g=akn2, 0)=3; akn¥aknfL, 3)
g=aknf1,2); akn{ml,g)

g=aknf1, 1)=3; aknf{m 1, g)=akn{0, 3)=4

g=akn2, 0)=3; akn¥aknfl, 3)



1, aknf1, 3) 613 g=aknf 1, 2) =4;
2, akn{ 0, 4) 704 aknmrn+1=5

0, aknf2, 1) 021 g=akn{ 2, 0) =3;
1,aknf1,3) 613 g=aknf 1, 2) =4;
0, aknf2, 1) 021 g=akn{ 2, 0) =3;
akn{2, 1) =5;

3.28

typedef int B eniype;
typedef struct NodeType{
H enType dat &;
NodeType *next ;
}Q\ode, *@Rer;
typedef struct{
@Gtr rear;
int size;
} Queue;
Satus | nit Queue(Qeue& q)
{
g. rear =N.LL;
g. si ze=0;
return CK
}
Satus EnQueue( Queue& g, H enType e)
{
@r p;
p=new Q\ode;
if(!'p) return FALSE
p- >dat a=¢;
if(lgrear){
g.rear=p;
p->next =q. rear;
}
el se{
p- >next =q. r ear - >next ;
g. rear - >next =p;
g.rear=p;
}
g. Si ze++;
return &K

aknfm 1, g) =aknt0, 4)

akn¥akn{1, 3)
akngm 1, g) =akn{0, 4) =5

aknakn{ 1, 3) =5



}
S atus DeQueue( Queue& g, H enType& e)
{
@xr p;
i f(qg.size=0)return FALSE
i f(q.size=1){
p=g.rear;
e=p- >dat a;
g. rear =N.LL;
del ete p;

el se{
p=q. r ear - >next ;
e=p- >dat a;
g. r ear - >next =p- >next ;
del ete p;
}
g. si ze--;
return &K

3.29 tag

#define MxQ(H ze 4
typedef int H eniype;
typedef struct{
H enType *base;
int front;
int rear;
Satus tag;
}Queue;
Satus | nitQeue(Qeue& q)
{
g. base=new H enType[ Mix(H ze€] ;
if(!q.base) return FALSE
g. front =0;
g. rear =0;
g. t ag=0;
return &K

}
S atus EnQueue( Queue& g, B enType e)

{

tag



if(g.front==q.rear&q.tag) return FALSE
el se{

g. base[ g. rear] =¢;
g. rear =(q. r ear +1) axH ze;
if(g.rear==q.front)q.tag=1;

}
return &K
}
Satus DeQueue( Queue& g, H enType& e)
{
if(g.front==q.rear&l g.tag)return FALSE
el se{
e=q. base[qg.front];
g. front=(q. f ront +1) &xH ze;
g. t ag=0;
}
return K
}
3.30 : rear length

#define MxQ(H ze 4
typedef int B eniype;
typedef struct{

H enType *base;

int rear;
int length;
} Queue;
Satus | nit Queue(Qeue& q)
{
g. base=new H enType[ Mix(H ze€] ;
if(!q. base) return FALSE
g. rear =0;
g. | engt h=0;
return &K
}
S atus EnQueue( Queue& g, H enType e)
{
i f((q. rear +1) WhxQ ze==(q. r ear +Mix(H ze- q. | engt h) WaxE ze)
return FALSE
el se{

g. base[ g. rear] =¢;



g. rear =(q. r ear +1) axE ze;

g. | engt h++;
}
return &K
}
S at us DeQueue( Queue& g, H enType& e)
{
i f((q.rear +MaxCH ze- g. | engt h) xS ze==q. rear)
return FALSE
el se{
e=g. base[ (qg. rear +Max(H ze- g. | engt h) BéxH ze] ;
g.l engt h--;
}
return &K
}
3.31 * ” ‘abba’ ‘abcba’ ‘abcde’  ‘ababab’
‘@ “ »
Satus SymmetrySring(char* p)
{
Queue ¢
if(!'lnitQueue(q)) return O;
Sack s;
InitSack(s);
H enType el, €2;
whi | e(*p){
Push(s, *p);
EnQueue(q, *p);
p++;
}
vhi | e(! S ackBEpt y(s)){
Pop(s, el);
DeQueue(q, €2);
if(ell=e2) return FALSE
}
return &K
}
3.32 k n+l f,£Emax f, ., >max
nax k
k k

int Fbonacci(int k,int n)

{



i f(k<l) exit(OBERFLOY;
Queue ¢
I ni t Queue(q, k) ;
H emype X, €;
int i=0;
whi | e(i <=n) {
i f(i<k-1){
i f (! EnQueue(q, 0)) exit ( OBERLON;
}
if(i=k-1){
i f(!EnQueue(q, 1)) exit(OERLOY;
}
i f(i>=k){
/1
x=sunfq) ;
DeQueue(q, €);
EnQueue(q, X) ;

i+
}
return g. base[ (q.rear+g. MixS ze- 1) %. MaxS ze];

/1 F | enane: Queue. h
typedef struct{
H enType *base;

int front;

int rear;

Satus tag;

int MixS ze;
} DQueue;
Satus | nit DQueue(DQeue& g, int size)
{

g. MixS ze=si ze;

g. base=new H enType[ q. MixS ze€] ;
if(!q.base) return FALSE

g. front =0;

g. rear =0;

g. t ag=0;

return &K



S atus EnDQueue( DQueue& g, B enfype e)

{
if(g.front==q.rear&q.tag) return FALSE
if(g.front==q.rear&qg.tag){ //
g. base[ g. rear] =¢;
g. rear =(q. r ear +1) %. MxS ze;
if(g.rear=g.front)q.tag=1,
}
elsef //
i f(e<(q. base[ g. front]+g. base[ (g. rear +q. MixS ze- 1) %. MxS ze] )/ 2){
/1
g. front=(q. f ront +q. MaxS ze- 1) %. MxS ze;
g. base[ g. front ] =;
if(g.rear=g.front)q.tag=1,
}
else{ //
g. base[ g. rear] =¢;
g. rear=(q. rear +1) %. MxS ze;
if(g.rear=g.front)q.tag=1,
}
}
return &K
}
S atus DeDQueue( DQueue& g, B enType& €)
{
if(g.front==q.rear&! q.tag)return FALSE
elsef //
e=q. base[qg.front];
g. front=(q. front +1) %). MaxS ze;
g. t ag=0;
}
return CK
}

/1 R | enane: XT333. cpp

#i ncl ude <i ostreamh>
#include <stdlib. h>
typedef int H enType;

#i ncl ude "D \ M9\ Queue. h"

int nain()
{
int t1,t2,t3,t4;
H eniype €;
cout <" al a2 a3 a4 B



3.3
PH S

ci n>>t 1>>t 2>>t 3>t 4;

DQueue dg;

I ni t DQueue(dq, 5);

EnDQueue(dq, t 1) ;

EnDQueue(dq, t2) ;

EnDQueue(dq, t 3);

EnDQueue(dq, t4);

whi | e(dg.front!=dg.rear||dg.tag){
DeDQueue(dq, €) ;
cout <<e<<end! ;

}

return O;

3.41 3.9

int main()

{

H enype e;

DQueue dg;

I ni t DQueue( dq, 20);
char ch[20];

cout <<" ( P

ci n>>ch;

int i=0;

whi | e(chli]){
if(ch[i]=P) cout<<ch[i];
if(ch[i]=S) BEnDQeue(dq,ch[i],0);//
if(ch[i]= H) BEDQeue(dq,chli],1);//
i ++

}

whi | e(dq. front!=dq. rear| | dqg. tag) {
DeDQueue(dq, €) ;
cout <<g;

}

cout <<end| ;

return O;



4.1 (AQ 208

4.2 (S rAssign) (S rConpare) (S rLength)
(SubSring)

4.6

s1=SubSring(s, 3,1)

s2=ubSri ng(s, 6, 1)

Repl ace(s, s1, s2)

Goncat (s3,'s, S1)

Goncat (t, SUbSring(s3,1,5), SubSring(s3,7,2))

/1 FHlenane: Sring.h

#incl ude <stdlib. h>

#incl ude <string. h>

#define MixS ze 128

class Sring{
char *ch;
int curlen;

public:
Sring(const Sring& ob);
Sring(const char* init);
String();
~Sring();
void SrAssign(Sring t);
int SrConpare(Sring t);
int Srlength();
voi d oncat (Sring t);
Sring SUbSring(int start,int len);

voi d show();
b
Sring::Sring(const Sring& ob)
{
ch=new char [ MixS ze+]] ;
if('ch) exit(1);
curl en=ob. curl en;
strcpy(ch, ob. ch);
}
Sring::Sring(const char* init)
{

ch=new char [ MixS ze+1] ;
if(!ch) exit(1);
curlensstrlen(init);

(Goncat)



strepy(ch,init);

}
Sring :Sring()
{
ch=new char[ MixS ze+]] ;
if(lch) exit(1);
curl en=0;
ch[0]=\0;
}
Sring::~Sring()
{
del ete ch;
cur | en=0;
}
void Sring:: SrAssign(Sring t)
{
strcpy(ch,t.ch);
curlen=t.curlen;
}
int Sring:: SrCnpare(Sring t)
{
return strenp(ch,t. ch);
}
int Sring::SrLength()
{
return curl en;
}
void Sring::ncat (Sring t)
{
strcat(ch,t.ch);
curl en=curl entt . curl en;
}

Sring Sring:: SubSring(int start,int |en)
{
Sring tenp;
int i,j;
if(start>=0 && startH en<=curl en && | en>0){
tenp. curl en=l en;
for(i=0,j=start;iden;i++j+
tenp.ch[i]=ch[j];
tenp.ch[len]=\0';
}

return tenp;



void Sring: : show()

{
cout <<ch<<end ;

}

4.10

void StrReverse(Sring& s)

{
Sring t;
int i,j;
j=s.SrlLength();
for(ig-21,i>=0;i--)

t.Goncat (s. ubSring(i, 1));

s. SrAssign(t);

(1) 6x 8x 6=283 Byte

(2) LOQ5,7)=1000+(5x 8+7)x 6=1282

(3) LQQ1,4)=1000+ 1x 8+4)x 6=1072

(4) LOQ4, 7)=1000+ 7x 6+4)x 6=1276
5.2

(1) LaX0,0,0,0)=100

(2) LOQ1,1,1,1)=100+ 1x 3x 5x 8 + 1x 5x 8 + 1x 8 + 1)x 4=776

(3) LOQ3,1,2 5)=100+3x 3x 5x 8 + 1x 5x 8 + 2x 8 + 5)x 4=1784

(4) LQQ8,2,4,7)=100+8x 3x 5x 8 + 2x 5x 8 + 4x 8 + 7)x 4=4416
5.3
(0,0,0,0) (1,0,0,0) (0,1,0,0) (1,1,0,0) (0,0,1,0) (1,0,1,0) (0,1,1,0) (1,1,1,0)
(0,0,2,0) (1,0,2,0) (0,1,2,0) (1,1,2,0) (0,0,0,1) (1,0,0,1) (0,1,0,1) (1,1,0,1)
(0,0,1,1) (1,0,1,1) (0,1,1,1) (1,1,1,1) (0,0,2,1) (1,0,2,1) (0,1,2,1) (1,1,2, 1)
(0,0,0,2) (1,0,0,2) (0,1,0,2) (1,1,0,2) (0,0,1,2) (1,0,1,2) (0,1,1,2) (1,1,1,2)
(0,0,2,2) (1,0,2,2) (0,1,2,2) (1,1,2,2)
5.4 k:M+b
a=Mix(i,j) b=Mn(i,j)

5.5 k:ni-(n-j)-@-l(ﬁl j31 i3

£,() = (n +%)i-§i2 £ ()=] c=-(n+1)
5.6 usi-j+1 v -1
57 (1) k=2(i-1)4-1 ('- ‘£1)

(2) i=(k+1) Ov3+1 (0EKE3n-1)



j=k+1-2(k D'V 3)
58 i k=i 4 -2
i k=i 4 -1
k=2(i DV 2)4-1

59 n n m m n

5.10
(1) GtHead (p,hbw =p
(2) GtTail (bk,p,h) =(kp,h)
(3) GetHead ((a,b),(c,d)) = (ab)
(4 GtTail ((ab),(c,d) =((cd))
(5 GtHead GetTail ((ab),(c,d)) = GtHead ((c,d)) =(c,d
(6) GtTail GetHead ((ab),(c,d) =GtTal (ab) =(b)

(7) Gttead GetTail Gethead ((a b),(c,d) = Gthead (b) =D
(8) GtTail Gthead GtTail ((ab),(c,d) = GtTail (c,d =(d)
511
(1) GetHead GetTail GetTail L1
(2) GtHead GetHead GetTail L2
(3) GtHead GetHead GetTail GetTail GetHead L3
(4) GetHead GetHead Gethbad GetTail GetTail L4
(5) GetHead GetHead GetTail GetTail L5
(6) GtHead GetTail Gethead L6
(7) GtHead GetHead GetTail Gethead GetTail L7
5.12
1 | : 1 | : 1 I : 1 1
Elrwx [Ua[ll 1A 11] 1)
I .|
il : {1 : 0 — 1
L_l i ]
0hb (] — 1
|
]
— 0

5.13

(D) Lst=(x,(y)), (((())).(0).(2))




(2) List=((ab,()).0).(a(b)).0)
5.14 s(n)=s(n-Y+a, =s(n-1+a, +(n-1)d (n>=1)

H enmlype s(int i)

{
if(i>1)
return s(i-1)+alHi-1)*d;
el se
return ail,
}
i a b=0

5.16 add(a,b) = :
jadd(++a,- - b) b>0

5.17
int Mx(SgList &, int k)
{
i f(k<L.length-1)
i f(L. el enik] <Max(L, k+1))
return Max(L, k+1);
el se
return L. el enik];
el se
return L. el enik];
}
int Mn(SgList &, int k)
{
i f(k<L.length-1)
i f(L.elenik] >M n(L, k+1))
return Mn(L, k+1);
el se
return L. el enik];
el se
return L. el enik];
}
int Un{SgList &, int k)
{
i f (k=0)
return L.elenfO];
el se
return L. el enfk] +Sunfa, k-1);
}
int Product (SgList &, int k)
{

i f (k=0)



return L. el enjO];
el se
return L. el enik] *Sunfa, k- 1) ;
}
doubl e Avg(SgList &, int k)
{
i f (k=0)
return L.elenfO];
el se
return (Avg(a, k-1)*k+_. el enik] )/ (k+1);

5.18 k
n-k
k
voi d RRvbve(H enfype Al],int k,int n)
{
H enType e€;
int i=0,j,p;
whi | e(i <n-K) {
p=i / k+1;
for(j=0;j<k;j+H){
e=Ajl;
AJT=A(p k) %1 ;
A (p*k+ ) %] =e;

i+

}
5.19

#i ncl ude <i ostreamh>
#define RS 4
#define CS 4

typedef int H enType;
typedef struct{
H emype e;
inti,j;
int Hags;
} NodeType;

void Initialize(NodeType alR§[CY, HenType ARJ[CT);
voi d Saddl ePoi nt (NodeType a] RS [CY]);

H enType RowM n(NodeType a R§[C],int Kk);

H enType Ml Mix(NodeType a RY[C],int Kk);



voi d Show NodeType a] RS [CY));

int nain()
{
BenType ARJ[CI
{2,1,3, 4},
{1, 3,1, 2},
{2,7,1, 3},
{3,2,4,1}
b
NodeType a[ R§[CH;
Initialize(a, A;
Saddl ePoint (a);
Show(a) ;
return O;

void Initialize(NodeType aflR§[C], HenType ARJ[CT)
{
int i,j;
for(i=0;i<RSi++H){
for(j=0;] <CSj +){

a[i][jl.esAil[i];

a[i][j].i=
a[i][jl.i4;

101

=1
[i1.i
ali][j]. R ags=0;

voi d Saddl ePoi nt (NodeType a R§ [ C])
{
int i,j;
H enType X, y;
for(i=0;i<RSi+H){
x=FowM n(a,i);
for(j=0;j <GS j ++){
y=(ol Mex(a, j ) ;
if(ali][j]. e=x&a[i][]].e==y)
a[i][j].H ags=1,



H enType RowM n(NodeType a[ RJ[CY,int k)

{
H emlype X;
x=a[k][O].€;
int i;
for(i=1i<CSi++)
if(x>a[K][i].e){
x=a[K][i].e
}
return x;
}

H enType Gl Mwx(NodeType a[ RJ[CT,int k)

{
H enType X;
x=a[ 0] [K] . &
int i;
for(i=1;i<RS i+
if(x<a[i][k].e){
x=a[i][K].e
}
return x;
}

voi d Show( NodeType a RS [CY)
{
for(int i=0;i<RS i+t
for(int j=0;j<CSj++)
if(ali][j].Hags)
cout <<ij <<' "<<j <<' is a saddl e poi nt"<<end ;
}
5.21
typedef int H enType;
class Triplef
public:
int row
int col;
H emype e;

Triple(){}
virtual ~Triple(){}

BOO. operator<(Triple b);
BOO. operator==(Triple b);



BOL Tripl e::operator<(Triple b)

{
if(rowcb.row) return TRE
i f(row=h. rowk&col <b.col) return TRE
return FALSE

}

BOOL Tripl e::operator=—=(Tripl e b)
{
i f (row=b. row & col =b. col )

return TRE
el se
return FALSE

cl ass Cpar seMat

{

public:
Cpar seMat () {}
virtual ~CparsehMit (){}
CparseMat (int r,int c,int n);
CSpar seMat  oper at or + CSpar seMat B ;
voi d Showspar se(@MC* pDO);
Triple *mpt; //
int mnQl; /1l
int mnRow /1l
int mnTrs; /1l

1

CparseMat : : CparseMat (int r, int ¢, int n)
{

m NROWET ;

m nQl =c;

mnTrs=n;

mpt =new Tripl efmnTrs];

/1
int i;
for(i=0;i<mnTrs;i+H){
AnputOg dl g,
i f (dl g1. DoMbdal () ==I DXK){
mpt[i].row=d gl. mnRow
mpt[i].col =d gl. mnQl ;



mpt[i].e=dl gl.mnH em

voi d Cpar seMit : : ShowSpar se( @C *pDO

{
char str[10];
int k=0;
for(int i=0;i<mnRowi++){
for(int j=0;j<mnCal;j++){
if(mpt[kl.row=i & mpt[k].col =j){
itoa(mpt[K].e, str, 10);
k++;
}
elseitoa(0,str,10);
pDG >Text Qut (0+ *20, O+ *20, str, strlen(str));
}
}
}
/1

Cpar seMat  CYpar seMat : : oper at or H Cpar seMit B)
{
CparseMat  t enp(mnRow mnQGol, 0);
i f(mnRow =B mnRow || mnGl!=B mnQl)
return tenp;

tenp. mpt=new Tripl e mnTrs+B mnTrs];
if('tenp.mpt) return tenp;
tenp. mnTrs=mnTrs+B. mnTrs;

int i=0;
int j=0;
int k=0;
vhi |l e(i <mnTrs & j <B mnTrs){
if(mpt[i]<Bmpt[j]){
tenp.mpt[K].row=mpt[i].row
tenp.mpt[K].col =mpt[i].col;
tenp.mpt[K].e=mpt[i].e€;
i ++
}
el se{
if(mpt[i]=Bmpt[j]){



tenp.mpt[K].row=mpt[i].row
tenp. mpt[K].col =mpt[i].col;
tenp.mpt[K].e=mpt[i].etB mpt[j].e€;

i+ ]+
}
el se{
tenp.mpt[K].row=B mpt[j].row
tenp.mpt[K].col =B mpt[j].col;
tenp.mpt[K].e=B mpt[j].e;
j+
}
}
k++;
}
whi | e(i <mnTrs){
tenp.mpt[K].row=mpt[i].row
tenp.mpt[K].col=mpt[i].col;
tenp.mpt[K].e=mpt[i].e€;

i+
k++;

}

vhi | e(j <B mnTrs){
tenp.mpt[K].ron=B mpt[j].row
tenp.mpt[K].col =B mpt[j].cal;
tenp.mpt[Kk].e=B mpt[j].e;

j +
k++;
}
tenp. mnTrs=k;
return tenp;
}
5.23

#i ncl ude<i ostreamh>
#i ncl ude<stdl i b. h>
#define Mix 128

typedef int H enType;
typedef struct{

int col;

H emype €;
}Tw n;

cl ass Cpar seat
{



public:

b

CSpar seMat () {}

CparseMat (int r,int c,int n);
virtual ~CSparseMit (){}

voi d Showsparse(int i,int j);

TwWn* mpt; //

int rpos[Max];

int mnQl; /1
int mnRow /1l
int mnTws; /1

CparseMat: : CparseMat (int r, int ¢, int n)

{

m NROW-T ;
m nQol =c;
m NnTws=n;
m pt =new Tw n[ mnTws] ;

if(!mpt) return;

/1

int i;

for(i=0;i<mnTws;i++){
cout <<

cin>mpt[i].col>mpt[i].e;

}
for(i=0;i<mnRowi++H){

cout <<"

cin>>rpos[i]; // -1
}

voi d Cpar seMit : : ShowSparse(int i,int j)

{

i f(i>nnRow |j>mnCl) return;

H emype x=0;

int s, d;

i f (i =mnRow){
s=rpos[i];
d=mnTws;

}

el se{

-1



s=rpos[i];
int n¥l;
d=r pos[i +n};
whi | e(d<0) {
i (i +mxmnRow) {
m;
d=r pos[i +n};

el se

d=mnTws;

}
i f(s>=0){
int k=s;
whi | e(k<d) {
if(mpt[k].co =)
x=mpt[K].e;

k++;

}

cout <<x<<end| ;

int nain()
{
CparseMat A(3,3,5);
A ShowSparse(2, 1);
return O,
}
5.26
typedef int H eniype;
typedef struct QNode{
int row
int col;
H emype e;
struct QNode *right, *down;
}Q.Node, *Q.i nk;

cl ass G ossLi st Mat

{

public:
Qi nk *R-ead, *G+kad; /1
int mnQl; /1]

int mnRow /1



int mnNum /1]

public:
Q0 osslLi st Mat () {}
QQossListMat(int r,int c,int n);
virtual ~QOOossList Mt (){}
voi d Showhat (int i,int j);

b

QX ossListMat::QJossListMat(int r, int ¢, int n)
{

m NROW-T ;

m nQl =c;

m NNUNFN;

int i;

RHead=new QLi nk[ mnFow] ;
if(!Read) exit(-2);
CHead=new Qi nk[ mnGol 1;
if(!Gead) exit(-2);
for(i=0;i<mnRow i ++)
Read[ i ] =NLL;
for(i=0;i<mnQl ;i++)
CHead[ i ] =NULL;

Qink p,qqf;
for(i=0;i<mnNumi++){
p=new QLNode;
if('p) exit(-2);
cout <<
Ci N>>p- >r ows>p- >col >>p- >e;
g=Rread[ p->row ;
if(ta{
Reead[ p->r ow] =p;
p->right =NLLL;
}
el se{
of =q;
vhi | e(q & g->col <p->coal ){
of =q;
O=g->ri ght;
}
p->right=gf->right;
gf - >ri ght =p;



g=CHead[ p- >cdl ];
if(ra{
Gread] p- >col ] =p;
p- >down=NLLL;
}
el se{
af =q;
whi | e(q & g->r owsp- >r ow) {
af =q;
g=g- >down;
}
p- >down=gf - >down;
gf - >down=p;

voi d O ossLi st Mt :: Showlat (int i,int j)
{
H enType x=0;
Qink p;
p=Rread[i];
whi le(p & p->col!5j)
p=p->right;
if(p)
X=p->e;
cout <<x<<endl ;
}
5.27
#i ncl ude<i ostreamh>
#i ncl ude<stdl i b. h>

typedef int H eniype;
typedef struct QNode{

int row

int col;

H enype e;

struct QNode *right, *down;
}A.Node, *Qui nk;

cl ass A ossLi st Mat
{
public:
Qi nk *R-ead, *G+kad; /1



int mnQl; /1]

int mnRow /1]
int mnNum /1]
public:

Q0 osslLi st Mat () {}
virtual ~QOOossListMt(){}
QossListMiat(int r,int c,int n);
voi d Add( QX ossLi st Mt B);
voi d Showhat () ;

b

QX ossListMit::QJossListMat(int r, int ¢, int n)
{

m NROWET ;

m nQl =c;

m NNUNFN;

int i;

RHead=new QLi nk[ mnFow] ;
if(!Read) exit(-2);
GHead=new Qi nk[ mnGol 1;
if(!Gead) exit(-2);
for(i=0;i<mnRow i ++)
Read[ i ] =NLL;
for(i=0;i<mnQl ;i++)
CHead[ i ] =NULL;

Qink p,qqf;
for(i=0;i<mnNumi++){
p=new QLNode;
if('p) exit(-2);
cout <<
Ci N>>p- >r ows>p- >col >>p- >e;
g=Rread[ p->row] ;
(o
Reead[ p- > ow] =p;
p->right =NLLL;
}
el se{
af =g;
whi | e(q && g->col <p->col ){
af =g;
g=g->right;



p->right =gf ->ri ght ;

gf - >ri ght =p;
}
g=CHead[ p- >cdl |;
if(ra{
CHead[ p- >col | =p;
p- >down=N_LL;
}
el se{
af =q;
whi | e(q & g->r owsp- >r ow) {
af =q;
g=g- >down;
}
p- >down=gf - >down;
gf - >down=p;
}

voi d O ossLi st Mt : : Add( G ossLi st Mat  B)
{

int i,k=0;

Qi nk pa, pb;

Qink pre,p; 1/

Qink gpre,q; //

for(i=0;i<mnRowi++H){
pa=Rtad[i];
pb=B. Read[i];
pre=N.LL;

whi | e( pb) {

whi | e( pa&&pa- >col <pb- >col ) {
pre=pa;
pa=pa- >right ;

}

i f (pa&&pa- >col =pb- >cal ) {
pa- >e=pa- >e+pb- >¢;
pb=pb->ri ght ;
pre=pa;
pa=pa- >right ;

el se{



A

p=new Q_Node;
p- >r ow=pb- >r ow
p- >col =pb->cal ;

p- >e=pb- >€;

pb=pb->ri ght;

if('pre){
p->ri ght 9pa;
Read[i ] =p;

}

el se{
p->right =pre;
pre->right =p;

}

/1

gpr e=NLLL;

o=Cread| p->col | ;

vhi | e( q&&g- >r owi ) {
gpr e=q;
0=~ >down;

}

i f(!opre){
p- >down=g;
CHead[ p- >col ] =p;

}

el se{
p- >down=pr €;
pr e- >down;

}

k++;

}
} // end whil e(pb)
} // end for

m NNUMFEM NNUNHK;

voi d G ossLi st Mt : : Showhat ()
{
intij;
Qink p;
for (i=0;i <mnRow i ++){
p=Rread[i];
for(j=0;j <mn@l ;j+H){
if(p && p->row=i && p->col = ){



cout <<p->e<<" "

p=p->right;
}
el se
cout <<0<<" ";
}
cout <<end! ;
}
}
int main()
{
QTossListMat A3, 3,4),B83,3,2);
A Add(B);
A Showhat () ;
return O,
}

#i ncl ude "D8Qnst . h" /1
#include "SrSat. h" /1

/1
typedef char At onType;
typedef enunf ATQM LI ST} H enTag;
typedef struct QNode{
H enTag tag;
uni or{
At onType at om
struct G.Node *hp;

TS

int SrOstrict(Cxring& Sr,CXring& HXr,CXring& Tr)

¥

struct GNode *tp;
}*@lst;
/1l Sr Hxr
{

int ni,k;

C3Xring si;

Cxring s2(","), s3("("), s4™M)"); 1/

n=Sr.Srlength();
i =1;
k=0;



vhil e(i<=n && s1. Sr@npare(s2) || k!'=0){
s1=Sr.SubSring(i, 1);
if(!sl StrQonpare(s3)) k+
else if(!sl. SrConpare(sd)) k--;
i ++

}

i f(i<=n){
Hr=Str.ubSring(1,i-2);
TSr=Sr.SubSring(i,n-i+l);

}

el se{
Hr=8r;
TSr.SrQear();

}

return &K

11 S L
int Geate@.ist(@ist& L, CXring&s)
{
CXring Sub, Haub, TSub; //
if(s.SreEpty()) L=NLL;
el se{ /1
L=new A.Node; //
if('L) exit(OEROY,

i f(s.Srlength()>1){ /1l 1
L- >t ag=LI ST;
SQub=s. SUbSring(2,s. SrLength()-2); //
if(!Sub. SrEMWty()){ //
SrOstrict(Sub, Haub, TSUb) ;
if('Hub. SrEpty()) 7/
Q eat ed.i st (L->hp, Haub) ;
el se L->hp=NLLL;
if(!TSub. SrEpty())  //
Geated.ist(L->tp, TSUb);
el se L->t p=NULL;

}
el se{ /1l
L- >hp=NULL;
L- >t p=NLLL;
}

el se{ /1l



L- >t ag=ATQM
L->aton¥s. Gt Xr()[0];

L- >t p=N.LL;
}
}
return &K
}
/1
voi d Showd.ist (Qist &)
{
HFD{
i f(L->tag==LI ST){
cout <" (";
i f (L->hp)
Show@.i st (L->hp) ;
Hf(L->tp){
cout <", ";
Show@.i st(L->tp);
}
cout <<")";
}
el se cout <<L->at om
}
}
5.30
/1
int QistDepth(Qist&L)
{
int Dept h=0;
int Hoepth, TDepth; //
if('D return Depth; /1
i f(L->tag=ATQ\) return Depth;, //
el se{
Depth++; // 1
HDept h=Dept h+Q.i st Dept h( L- >hp) ;
TDept h=Dept h+@Q.i st Dept h(L->t p) ;
return Hoept h>TDept h?HDept h: TDept h;
}
}
5.31
/1 L T

int QpyQist(Qist& T, Aist&l)



if(IL) T=NULL;
el se{
T=new Q_Nbde;
if(!T) exit(OERFALON;
T->t ag=L- >t ag;
i f (L->tag=ATQ\M) T->at on¥L->at om
el se{
QopyQ.i st ( T->hp, L->hp) ;
Qopy@.i st(T->tp, L->tp);

}
}
return &K
}
5.32
/1 0.4 FALSE
Satus Qi st Gnpare(@ist& L1, Aist& L2)
{
if('L1 & !'L2) return K /I L1 L2
if(('L1 & L2) || (L1 & !L2)) return FALSE
el se{ /I L1 L2
i f(L1->tag=L2->tag){ //
i f(L1->tag=ATQV{ //
i f(L1->atom—=L2->atom return G
el se return FALSE
}
el se{ /1
i f (Al st Gnpar e( L1- >hp, L2->hp) &&
Qi st Gonpar e(L1->tp, L2->tp))
return G 1
el se return FALSE
}
}
else return FALSE //
}
}
5.33
6
6.1 {d, M, <,N>, <E > <BE> <BD>, <AB>, <GJ> <GK>, <CG, <GP,
<A C}
(9

(2



(&) G
(4 G
(9 G
(6) E
(7 E
(8 B N
(9
(10) c
6.2 2
6.3 3 3
6.4 H k H
1
()
(2 p
(3 p i
(4 p
kH -
(1)—k )
(2 p p k
k p
p+k-1 k
p i =(pt+k-2)/k p i=(p-1)/k
p ptk- 1
(= epr 24 15 1
k
(3) p kp+1 kp+1- k+1=k(p- 1) +2 i
k(p-1) +2+ - 1=kp-k+ +1
(49 (pD%!=0 p p+l
6.5 k n, 1 n, 2 n, k
1

1+n,+2n, +3n, +...+kn,

0 0

k
Ny =1+n, +2n, +3n, +...+kn, - (n, +n, +n; +...+n,) :1+é @i-n,
i=1

6.6 n k 0



k N, n=1+nKk

6.7 n k

élog, (n(k-D+Ir ( P166)
6.8 k Ny n,

n, = (k- 1)n, +1

h_ -
n, :u- n, :M- n,
k-1 k-1

N, =(k-1n, +1

6.9 n N, H

s < ] { c— 3H’1-l<2n£3H-1

2n+1£3" <3(2n+1) log,(2n+1) £ H <1+log,(2n +1)

H =log,(2n +1)
(2 n n,
1+3n, =n N, +N, =n

n =%n0 - % H =log,(3n,) =1+log, n,



1 1+2n, n, n=n, +1

2n-1
2
i=1 Il :1,
2-(|1-1) =1
n A A A e AU |
p p
2 1 p I, +1
2- (1) | o-(I2-1) +m+2-(lp.1-1) +2-(Ip+1-1) + +2 0D +2-(Ip+1-1) +2-(Ip+1-1)
e R A Y |
i =n+1
6.11
4 k n
m
n( k+12) nk
12n
nk<n(k+12) K < e
m-n
6.12 6.3
6.13 n m 10 #
n m n m n m
n m
n m
n m
n m
() a b p (9a p b p
b b a
6.14
(a)
(b)
(0)
(a)
(b)
(o)

6.15



6. 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Info A B C D E F G H | J K L M N
Lt ag 0 0 0 1 0 1 0 1 0 0 1 1 1 1
Lchild | 2 4 6 2 7 3 10 14 12 13 13 9 10 11
R ag 0 0 1 1 0 0 0 1 1 1 0 1 1 1
Rehild | 3 5 6 5 8 9 11 3 12 13 14 0 11 8
6.17
B Tree InSucc(B Tree q){

/1l q

/1l *q

r=g->rchil d;

if(!'r->ltag)

while(!r->Itag) r=r->child;

return r;
} /] InSucc
6. 18 p p

p p p
p p

6.19

6.20




(1) 1234568791011 12 1315 14

(2 3486752110911 1514 13 12
(3) 876543210151413121191
6.23 GFKDA EBCHD Dl ABKFCIHBG
GKDN EBCH) D AKFCIHBG
G O ABKFCIHB
QD ABKFCIHB  NULL)
FKDA EBCH) O ABKFCIHB
F O ARK B
Q R D AR CIHB), NLLL)
Dl ARK KON E K O AE

CH
G F(K(DI AE, NLL) , B(CJH NLLL) ), NLLL)
QF(K(D(NLLL, 1 AB), NLLL) , BCUNLLL, JH), NULL) ), L)
QR(K(D(NLL, A(1, B)), NULL), BIQUNLLL, H J, N.LL)), NLLL)), NULL)
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6.33
int Msit(int uint v)
{
if(u=v) return 1,
i f(L[v]=0){//
if(Rv]=0)//
return O
el se{//
if(Msit(u Rv])) return 1;
else return O



el se{//
if(Msit(u,L[v]))//
return 1;
el se{//
if(Rv]=0)//
return O;
el se{//
if(Msit(u Hv])) return 1,
else return O

}
6.34

int Msit(int uint v)

{
int N
N/=NunH enfv); // v
if(N=—1) exit(-2); // \Y

if(u=v) return 1,
if(LLN]=0){//
if(RN]=0)//
return O;
el se{//
if(Msit(u RN/)) return 1;
else return O

}
el se{//

if(Msit(u L[NA))//
return 1,
el se{//
i f(RN]=0)//
return O;
el se{//
if(Msit(u RN/])) return 1;
elsereturn Q;

/1 T
int NunH enfint x)



int i=0;
whi | e(i <N&TTi]!=x) i+
if(Ti]==x) returni;
else return -1;
}
6.35
#define N8
char IN=('0,'a,'b,'c,'d,"€,'f',"g};
/1 0
Il a b c

/1
/1
/1 k k/ 2

int Numiree(char c);//
int Bxp(int aint b);// a b
int Nunld enfchar c);//

int main()
{
char c;
cout <<"
ci n>>c;
cout <<Nunr eg( ¢) <<end! ;
return O;

int NunTree(char c)//
{
int k,i=0;
int Gde[N;
k=Nunfd enfc); // c
if(k=1) exit(-2); // c

whi | e(K) {
/1 k 1
i f(k92==1) Qode[i]=1,
el se de[i]=0;
k=k/ 2;
i ++

}
int x=0,j;



for(j=0;j<i;j++
x=x+de[j ] *Exp(2,j);

return x;

int Exp(int aint b)

{
int i;
int x=1;
for(i=0;i<b;i+t)
X=x*a;
return x;
}
/1 T
int NunH en{char c)
{
int i=0;
whi | e(i <N&ITi]!=c) i+t
if(Ti]l==) returni;
elsereturn -1,
}
6.36
Satus SnilarTree(B Tree& T1, B Tree& T2)
{
if(!T){// T1
if(!T2) return TRE// T2
el se return FALSE
}
else{// T1
if(!T2) return FALSE
else{// T2
i f(SnilarTree(T1->l child, T2-> chil d)
& S nil ar Tree( T1->rchi | d, T2->rchi | d))
return TRLE
el se return FALSE
}
}
}
6.37
/1

Satus POraverse(B Tree& T, Satus (*Msit)(TH enType €))

{
B Tree p;



Sack s;
InitSack(s);
p=T,
vhi | e(p| |! S ackEnpt y(s)){
if(p){
/1
/1
if(IMsit(p->data)) return BRROR
Push(s, p->rchild);

p=p-> chil d;
Y1
/1
el se Pop(s, p);
}
return &K
}
6.41
/1 k
Il e i

Satus PONodeK( TH enType& e,int&i,int k, B Tree& T)
{

REQ
i+
if(i=Kk) e=T->datg;
el se{
PO\odeK( e, i, k, T->I chil d);
PO\bdeK( e, i, k, T->rchil d);
}
}
return CK
}
6.42
/1
Satus PQeaf NodeNun{int& i, B Tree& T)
{
I
if(!T->lchild & ! T->rchil d) i++
PQ_eaf NodeNungi , T->I chi | d) ;
PQ_eaf NodeNungi , T->r chi | d) ;
}
return &K
}
6.43

/1



S atus ExchangeB Tree(B Tree& T)

{
B Tree p;
(D
p=T->l chi | d;
T->| chi | d=T->rchil d;
T->rchi | d=p;
ExchangeB Tree(T->l chi | d);
ExchangeB Tree(T->rchi | d);
}
return &K
}
6.44
/1 X

Satus Chil dTreeDept h(B Tree& T, TH enType X, i nt & dept h)
{
B Tree T1;
i f (PreQ derLocat e(T, X, T1)){
dept h=Bi TDept h(T1);
return K
}
el se return BRRCR

/1l X T1
Satus PreQderLocat e(B Tree& T, TH enType X, B Tree& T1)

{

REQ
i f(T->data=x){
T1=T;
return CK
}
el se{
i f (PreQderLocat e(T-> chil d, x, T1))
return &K
el se{
i f (PreQ derLocat e(T->rchil d, x, T1))
return &K
el se return BRRIR
}
}
}

el se return BRR(R



/1
int B TDepth(B Tree& T)

{
int |dep,rdep;
if(!T) return G;
el se{
| dep=B TDept h( T->I chi | d) +1;
rdep=B TDept h( T->rchi | d) +1;
return | dep>rdep?l dep: r dep;
}
}
6.45
/1 X

Satus Del (hil dTree(B Tree& T, TH enType X)
{

REQ
i f(T->data=x){
Del BTree(T);
T=NLLL;
return &K
}
el se{
i f(Del Chil dTree(T->I child, x))
return CK
el se{
i f(Del Chil dTree(T->rchild, x))
return CK
el se return BRRR
}
}
}
el se return BRRCR
}
/1
Satus Del Blree(B Tree& T)
{

I
Cel BTree(T->I child);
Cel BTree(T->rchil d);
delete T;
return &K

}

el se return BRR(R



}

6. 46
/1l
Satus QopyB Tree(B Tree& T, B Tree& T1)
{
B Tree p;
REQR
p=new B T\ode;
if(!'p) return BRRR
p- >dat a=T- >dat a;
T1=p;
GopyB Tree(T-> chil d, T1-> chil d);
GopyB Tree(T->rchil d, T1->rchil d);
}
el se{
T1=T;
}
return K
}
6.47

typedef B Tree (H enType;
# ncl ude "c:\VYin\incl ude\ Queue. h"
Satus Level OderTraverse(B Tree& T, Satus (*M sit) (TH eniype €))
{
(& enType p;
Queue ¢
I ni t Queue(q);

if(T) EnQueue(q, T);
whi | e(! QueueEnpt y(q) ) {
DeQueue(q, p);
Msit(p->data);
i f (p->l child) EnQueue(q, p->l child);
i f(p->rchild) EnQueue(q, p->rchild);

}
return &K
}
6. 48
/1l T *p *q e

Satus MnGonfncst (B Tree& T, TH enType& e, TH enType *p, TH enType *q)
{

if(!T) return BRRR

B Tree T1, T2, pt =NLL;

if(!QpyB Tree(T,T1)) return BRRIR



if(!QpyB Tree(T,T2)) return BRRIR
if(!PathTree(TL, p))
return BRRR// p
el se ShovB Tree(T1);
cout <<end| ;
if(!PathTree(T2,q))
return BRRR// q
el se ShovB Tree(T2);
cout <<end ;
vhil e(T1 & T2 && T1->dat a==T2- >dat a) {
pt =T1;
i f(T1->l chil d){
T1=T1->l chi | d;
T2=T2->| chi | d;
}
el se{
i f(T1->rchild){
T1=T1->rchil d;
T2=T2->r chi | d;

}
if('pt) return BRRR
el se{
e=pt - >dat a;
return QK

}
/1 T p
Satus PathTree(B Tree& T, TH enType *p)
{
if(!T[] 'p) return BRRR
i f(T->data=*p){//
i f(T->l child) DelB Tree(T->lchild);
i f(T->rchild) Del B Tree(T->rchild);
return &K
}
el se{//
if(PathTree(T->Ichild, p)){//
i f(T->rchild) DelB Tree(T->rchild);
return &K
}
el se
i f(PathTree(T->rchild, p)){//

T1



i f(T->Ichild) DelB Tree(T->l child);

return &K
}
elsereturn BERRIR//
}
}
6.49
Satus Conpl eteB Tree( B Tree& T)
{
int d;
(T
d=B TDept h( T->I chi | d)- B TDept h(T->rchi | d);
if(d<0 || d>1) return BRRR
el se{
i f(Conpl eteB Tree(T-> child) &
Gonpl eteB Tree(T->rchil d)) return K
el se return BRRCR
}
}
else return O
}
6.51
Satus ShowB TEXpress(B Tree& T)
{
(T
i f(T->child){
i f (Low(T->l chi | d->dat a, T->dat a) ) {
cout <<' (';
ShowB TExpress(T-> chi | d);
cout<<')';
}
el se ShowB TExpress(T->l chil d);
}

cout <<T- >dat &;
i f(T->rchild){
i f (Low( T->rchi | d->dat a, T->dat a) ) {
cout <<' ('
ShowB TExpr ess( T->r chi | d);
cout<<')';
}
el se ShowB TExpress(T->rchil d);

}
return &K



Satus Low(char a, char b)

{
if((a=+ [| a==-") & (b="*" || b=/")) return TRE
el se return FALSE

}

6 52

int B TreeThrive(B Tree& T)

{

int i,d nn[20];
d=B TDept h(T);
B Tree p=T,
S ack s1, s2;
InitSack(sl); I nitSack(s2);
for(i=0;i<20;i++){

nn[i]=0; //

if(p) Push(sl, p);

else return G;

for(i=0;i<d;i++){

i f(!SackbEmpty(sl) && S ackbEnpty(s2)){
whi | (! S ackBEnpt y(s1)){

Pop(s1, p); nn[i]++// sl i
i f(p->lchild) Push(s2, p->child);//s2
i f(p->rchild) Push(s2, p->rchild);

}
el se{
i f(SackEwpty(sl) &% ! S ackEnpty(s2)){
vhi | e(! S ackEnpt y(s2)){
Pop(s2, p); nn[i]++;

i f(p->child) Push(sl, p->child);
i f(p->rchild) Push(sl, p->rchild);

}

int nax=nn[0];

for(i=0;i<d;i++)
if(max<nn[i]) nmax=nn[i];

return nax*d;

i+l



6.53

/1
S atus MaxPat hB Tree(B Tree& T)
{
(D
i f (B TDept h(T) - B TDept h( T->I chi | d)! =1)
Del B Tree(T-> chil d);
el se
MixPat hBi Tree( T->f chi | d) ;
i f (B TDept h(T) - B TDept h( T->r chi | d) ! =1)
Del B Tree(T->rchil d);
el se
MaxPat hBi Tree( T->r chi | d) ;
}
return &K
}
/1
Satus LMxPat hBi Tree( B Tree& T)
{
REQL
i f (B TDept h(T) - B TDept h( T->I chi | d) =1) {
Del B Tree(T->rchil d);
LMaxPat hB Tree( T->I chi | d);
}
el se{
Del B Tree(T-> chil d);
i f (B TDept h(T) - B TDept h( T->r chi | d) ==1)
LMaxPat hB Tree( T->rchi | d) ;
el se
Del B Tree(T->rchil d);
}
}
return &K
}
6.54
/1

Satus O eateQnpl et eB Tree( YLi st <TH enType>& ST, B Tree& LT)
{

B Tree p;

int i=0,1en;

i f(ST. Length=0) return &

p=new B T\ode;

if(!'p) return BRRR

p->dat a=ST. Get (i );



p- >l chi | d=NLLL;
p->r chi | d=NLLL;
LT=p;

Queue g;

I ni t Queue(q);
EnQueue(q, p);

| en=ST. Lengt h() ;

whi | e(! QueueEnpt y(q) &&i <l en- 1) {

DeQueue(q, p) ;

if(iden-1 & i9%2=0){
p- > chi | d=new B T\bde;
if(Ip->lchild) return BRRR
p->l chi | d->dat a=ST. Get (++ ) ;
p-> chi | d->| chi | d=NULL;
p->1 chi | d->rchi | d=NLLL;
EnQueue(q, p-> chil d);

}

if(iden1 & i%@=1){
p->r chi | d=new B T\ode;
if(!'p->rchild) return BRRR
p->rchil d->dat a=ST. Get (++ ) ;
p->r chi | d->I chi | d=NLLL;
p->r chi | d->r chi | d=NLLL;
EnQueue(q, p->rchil d);

}
return K

}

6.55

Satus PreQ der Traverse(B Tree& T)

{

BRI

T- >DescNunFDescendNung T) ;
PreQ der Traver se(T->I chi | d);
PreQ der Traver se(T->rchi | d);

}
return &K

int DescendNung B Tree& T)

{
if(!T) return G;



if(!T->lchild){
if(!T->rchild) return 0;
el se return DescendNung T->r chi | d) +1;

}
el se{
if(!T->rchild) return DescendNun{T->l child)+1;
el se return DescendNung T->r chi | d) +DescendNung T- >I chi | d) +2;
}
}
6. 56
T Thrt
/1

Satus PreQ der Threadi ng(B Thr Tree& Thrt, B Thr Tree& T)
{
B ThrTree pre;
Thrt =new B Thr Node; //
if(!Thrt) exit( OBERALON;
Thrt - >LTag=Thr ead;
Thrt - >RTag=Li nk;
Thrt->l chil d=Thrt;//
if(!T) Thrt->rchild=Thrt;//
el se{
Thrt->rchi | d=T;
pre=Thrt;
PreThreadi ng(T, pre); //
pre->rchil d=Thrt; //
pr e- >RTag=Thr ead;
Thrt->| chil d=pre;
}
return CK

Satus PreThreadi ng(B ThrTree& T, B Thr Tree& pre)

{
RIQM
if(!T->lchild){
T- >LTag=Thr ead;
T->| chi | d=pre;
}

if(pre & !pre->rchild){
pr e- >RTag=Thr ead;
pre->rchil d=T;

}

pre=T;



i f(T->LTag==Li nk) PreThreadi ng(T->l child, pre);
i f(T->RTag==Li nk) PreThreadi ng(T->rchild,pre);

}
return &K
}
1 q *p
/1l *p q TRE FALSE

Satus F ndNext | nBi Thr Tr ee( B Thr Tr ee& g, TH enType *p)
{
B ThrTree pt=;
if(!pt) return FALSE
i f(pt->data==*p){
i f(pt->LTag=Link) g=pt->lchild;
el se g=pt->rchild
return &K
}
pt=g->rchil d;
vhi | e(pt!=g & pt->datal =*p){
i f (pt->LTag=—Li nk) pt=pt->lchild;
el se pt=pt->rchild;
}
if(pt==q) return FALSE
i f(pt->data=*p){
i f(pt->LTag==Link) g=pt->lchild;
el se g=pt->rchild;
}
return CK
}
6.57
S atus Post Oder Threadi ng(B Thr Tree& T, B Thr Tree& pre);//
Satus F ndNext | nB Thr Tr ee( B Thr Tree& g, TH enType *p);//

/1
S atus Post O der Threadi ng(B Thr Tree& Thrt, B Thr Tree& T)
{
B ThrTree pre;
Thrt=new B Thr Node; //
if(!Thrt) exit(OBERFLON;
Thrt - >LTag=Li nk;
Thrt - >RTag=Thr ead,
Thrt->rchil d=Thrt;//
if(!T) Thrt->lchild=Thrt;//
el se{



Thrt->| chi | d=T;
pre=Thrt;
Post Threadi ng(T, pre); //
pre->rchil d=Thrt;//
pr e- >RTag=Thr ead;
Thrt->rchil d=pre;

}

return &K

S atus Post Threadi ng(B Thr Tree& T, B Thr Tree& pr €)
{
REQL
i f (T->LTag==Li nk) Post Threadi ng(T->I chil d, pre);
i f (T->RTag==Li nk) Post Threadi ng(T->rchild, pre);
i f(!T->lchild){
T->LTag=Thr ead,;
T->l chi | d=pre;
}
if(pre & !pre->rchild){
pr e- >RTag=Thr ead;

pre->rchil d=T;
}
pre=T,
}
return K
}
6.58

typedef char TH emiype;
typedef struct CI\bde{

TH enType dat g;

struct C3\bde *firstchild, *nextsibling;
} C3N\bde, *CSTr e€;

/1
Satus Qeatelree(CSIree& T)
{
char ch;
cout <<" ( '@ "
ci n>>ch;
if(ch= @){
T=NLLL;
}
el se{

T=new C3\bde;



}

/1

if(!T) return BRRR

T->dat a=ch;
GeateTree(T->firstchil d);
G eateTree( T->next si bl i ng);

}
return &K

S atus Showlree( CSTree& T, CSTr ee& Fat her)

{

}

6. 60

i f(T & Fat her)

cout <<" (" <<Fat her - >dat a<<", " <<T- >dat a<<")";
if(T->firstchild) Showlree(T->firstchild,T);
i f(T->nextsibling) Showlree(T->nextsibling, Father);
return &K

int Leaf Nunf CSTree& T)

{

}

6.61

REQL
if(! T->firstchild)
return l+Leaf Nun{T- >next si bl i ng);
el se
return Leaf Nun§ T->f i r st chi | d) +Leaf Nung T- >next si bl i ng) ;
}

elsereturn O

i nt DegreeNung CSTree& T)

{

}

/1

int dd,dr;
REQ
if(!T->firstchild) d=0;
el se d=1+=S bl i ngN\un{ T->fi rstchi | d);
dl =Degr eeNung T- >fi rstchi | d);
dr =Degr eeNun{ T- >next si bl i ng) ;
return Max(d,dl,dr); //
}

else return Q;

int RS blingNun{CSTree& T)

{

int i=0;



}

6. 62
/1

vhi | ¢( T->next si bl i ng) {
i ++
T=T- >next si bl i ng;
}

return i;

int Depth(CSIree& T)

{

7.1

int di,dz

REQL
d1=1+Dept h( T->f i rstchi | d);
d2=Dept h( T->next si bl i ng) ;
return d1>d2?d1: dz;

}

else return O;

() 1D1)=3 ax1)=0
| D(2) =2 ax(2)=2
1D0(3)=1 ax(3)=2
| D(4) =1 ax4)=3
| (5) =2 ax5)=1
| D 6) =2 ax6)=3

(220 0 0 0 0 O
1 0 0 1 0 O
0o 1 0 0 0 1
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1 1 0 0 1 0
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Satus GeateAQA.Gaph &3

{

int neki,j;
cout <<'

ci n>>n;

cout <<"

ci n>>e;

G ver nunsn;

G ar cnun¥e;

/1
f or (k=0; k<G ver num k++) {

ANAE=ENER

15 16 13 12 24



}

cout <<" "
cin>>G vertices[k] . dat a;
Gvertices[k].firstarc=NLL;

\ert exType vi, v2;
ArcNode *p, *q;
for (k=0; k<G ar cnum k++) {

cout <<'

Ci N>>v1>>v2;

=Locat eVex(GVvl);

f(i<0 || i>Gvernuml) return BRRR
=L ocat eVex(G Vv2);

if(j<O || j>Gvernuml) return BRRCR
if(i=j) return BRRR

p=new Ar cNode;

if(!'p) return BRRR

p- >adj vex=j ;

—

p- >next ar c=N.LL;
g=G vertices[i].firstarc;
if('g) Gvertices[i].firstarc=p;
el se{
vhi | e(g->nextarc) g=g->nhextarc; [/

- >next ar c=p;

return QK

int LocateVex(ALG aph& G Vert exType V)

{

7.15

9.1

int i=0;

whil e(Gvertices[i].datal =v&&i <G vernum) i+
if(Gvertices[i].data=v) returni;

else return -1;

1 (N +1
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%(n +1)
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