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template <class E> class Stack {

public:
Stack (int=10); /1749 3% P 3K
void Push ( const E & item); //3#%
E Pop (); /] A%
E getTop (); /IBARTR TG &

void makeEmpty (); /1B 2%
int IsEmpty () const; J1#] B = &
int IsFull () const; /1A %% % &
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01 2 3 456 7 8 9 maxSize-1
't0p (R =)

#include <assert.h>
template <class E>
class SeqgStack : public Stack<E> {

private:
int top; [ ITLFE %t
E *clements; k=395 &
int maxSize; /[ BKREE

void overflowProcess(); //#cabzi 838



public:

Stack (int sz = 10); R E==E =
~Stack () { delete [ | elements; }

void Push (E x); [/33E 3%

int Pop (E& X); A= %:3

int getTop (E& x); [/ BRAK IBT
void makeEmpty () {top=-15} //[BE=4k
int [IsSEmpty () const { return top == —1; }
int IsFull () const

{ return top == maxSize—1; }
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IR /7 K, 6 4% 1E
template <class E>
void SegStack<E>::overflowProcess() {
[[FF EE . BKFANRITI XK G =)Ea R
k323
E *newArray = new E[2*maxSize];
[[CUIR T/ RNEY G TiE A
for (int 1= 0; 1 <= top; 1++)
newArray[1] = elements|1];
maxSize += maxSize;
delete [ |elements;
clements = newArray; //BXZZclementsigEt

}s



template <class E>

void SeqStack<E>::Push(E x) {

[ ANHR, NG TEXIFNIZH AT, SN2 B 38
if (IsFull() == true) overflowProcess(); /3% 7%
clements[++top| =x;  //[ARITIEF-In], FAik

§5

template <class >

bool SeqStack<E>::Pop(E& x) {

[/ R R B T SO R FH R B ITSTFEEITA
if (IsEmpty() == true) return false;
x = elements[top—-]; /& ILFEEH3R]
return true; /3R AR BLED

§5



template <class E>

bool Seqgstack<E>::getTop(E& X) {

[/ AN N 27 AR B] iZ KA TS Fay Lk
if (IsEmpty() == true) return false;
X = elements|[top];
return true;

§5
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« W MREF AN A Z 5 V[maxSize]

o R T AT 4 (2] F AR R 35 41 24 b)2)

t[i]#b[i

|4 Al3E RS | SRR TS &R

= #0% t[0] = b[0] =-1, t[1] =b[1] = maxSize

JI%J%%’—%*

k. ([0]+1 =t[1] //#IIsEt4aaE

% 4

% . t[0] = b[0]Ekt[1] = b[1]
/[T Fe R B4R K



bool Push(DualStack& DS, E x, int 1) {
if (DS.t[0]+1 == DS.t[1]) return false;
if (1 == 0) DS.t[0]++; else DS.t[1]-;
DS.V[DS.t[1]] = x;
return true;

h

bool Pop(DualStack& DS, E & x, int 1) {
if (DS.t[1] == DS.b[1]) return false;
x = DS.V[DS.t[1]];
if (1==0) DS.t[0]—; else DS.t[1]++;
return true;
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44 A #, (LinkedStack) £ ¢4 2 3L

#include <iostream.h>
#include “‘stack.h”
template <class E>

struct StackNode { [ L5 sR 3L X
private:
E data; WE=F8 &
StackNode<E> *link; /145 S sE FE %t
public:

StackNode(E d = 0, StackNode<E> *next = NULL)
: data(d), link(next) { }

§5



template <class E>
class LinkedStack : public Stack<E> { //#25X# 5 X

private:
StackNode<E> *top; [/ I35 %t
public:
LinkedStack() : top(NULL) {} I E=AE<E =N
~LinkedStack() { makeEmpty(); } //#T49& 2K
void Push(E x); e %:3

bool Pop(E& x); E=%:3



bool getTop(E& x) const; [/ BRAE ITT
bool IsEmpty() const { return top == NULL; }
void makeEmpty(); |35 20 4 i N A
friend ostream& operator << (ostream& os,
LinkedStack<E> & s) ;
[T B STEFRBYITFIHIRTE <<

§5
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template <class E>
LinkedStack<E>::makeEmpty() {
[[ R RMIFZ3ZHEX K PO TETEAEAEZKRITIEH 922,
StackNode<E> *p;
while (top != NULL) [/ 3BA~ 25 S FE IR
{ p =top; top =top—link; delete p; }
§3

template <class E>

void LinkedStack<E>::Push(E x) {

/96 2 F TR X 38 N 2 5 5K A i 4 T, P 2 Sk

top = new StackNode<E> (x, top); //CUERTLE R
assert (top !=NULL); [/6Y 3% 2K AR

§5



template <class >
bool LinkedStack<E>::Pop(E& x) {
[P BRI LE £, 2R B IRM K TFLCFEV1E,,
if (IsEmpty() == true) return false; //# =X E]

StackNode<E> *p = top; [/ HFHITTFE
top = top—>link; [/3R 4% TR F5 %t

X = p—~>data;

delete p; [/ X IR EE 2

return true;

§5



template <class E>

bool LinkedStack<E>::getTop(E& x) const §
if (IsEmpty() == true) return false; //#xZ=iZ E]
X = top—~>data; /3R B # IS FREY 1A
return true;

§5



template <class E>
ostream& operator << (ostream& os,
LinkedStack<E> & s) {
/%y B P SFEH EIHIRTF<
08 << “# P TTEAER="<<s.getSize() << end];
LinkNode<E> * p = s.top; int 1= 0;
while (p !=NULL) {
08 << ++1 << ;7 <<p->data << endl;
p = p-> link;
)

return os;

§5
BE: YUHARTERNRT N 2,...,nH, T REHNH
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unsigned long long countPopOrders(int n) {

vector<unsigned long long> ¢(n + 1, 0);
c[0] =1;
for (int1=1; 1 <=n; ++1) {

for (int k = 0; k <1; ++k) {

c[i] +=c[k] *c[i1- 1 - k];

b

b

return c[n];

b

TR R Z4BE: 0(n?) TRIZZE: 0(n)

unsigned long long Rﬁﬁﬁé@ﬁﬂ ;s BRH n FERKEEE
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void Calculator :: Run () {
char ch; double newoperand;
while ( ¢cin >>ch, ch != %) {
switch ( ch ) {
case ‘+’: case ‘—’: case ‘“*’: case ‘/’:
case ‘" : DoOperator ( ch ); break;
[/t
default : cin.putback ( ch );
[/ S~ 75 K B FiT NS
cin >> newoperand; //i5R3FTEE
S.Push( newoperand );



void Calculator :: DoOperator ( char op ) {
[N S BRI 3R TEER, FEREZFHIFETHITFERK
double left, right; bool result;
result = Get2Operands(left, right); //32 R PR3 TEEK
if (!result ) return;
switch (op ) {
case ‘+’: S.Push ( left + right); break; //2o
case ‘—’: S.Push ( left — right); break; //Z%
case ‘*’: S.Push ( left * right); break; //Z&
case ‘/’: if ( right != 0.0 ) {S.Push ( left / right); break; }
else { cout << “BR#&>90!\n” ); exit(1l); } //BR
case ‘V’: S.Push ( Power(left,right) ); //3R5%




bool Calculator :: Get20Operands(double& left,
double& right ) {
/| NS P BRFE S R TEEK
if (S.IsEmpty( ) == true)
{cerr << “B/LAAEMEE! “<<endl; return false;}
S.Pop(right);

if (S.IsEmpty( ) == true)
fcerr << “GR/bATRAEZL! ”<<endl; return false;}
S.Pop(left);

return true;
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vector<int> nextGreaterRight(const vector<int>& a) {
vector<int> ans(a.size(), -1);
stack<int> st; /] ARAFE B bR
for (int 1 = 0; 1 < (int)a.size(); ++1) {
while (!st.empty() && a[i1] > a[st.top()]) {
ans[st.top()] = 1;

st.pop();

b
st.push(i);

b

return ans;

b
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long long largestRectangle Area(vector<int> h) {

o

h.push_back(0); /1 K R I P 45 BB
stack<int> st;
Rl N [2,4,3,5,1.3]
or (int 1= 0; 1 < (int)h.size(); ++i -
while (!st.empty() && h[st.top()] > h[i]) { %j(ﬁiﬂ:{ =9
int height = h[st.top()];
st.pop();
int left = st.empty() ? -1 : st.top(); > =
int width =i - left - 1 RAlfES
ans = max(ans, 1LL * height * width); . e
} ( : : FIRED T
st.push(i); Hroo s i 2 ik
}t [l R 2K
return ans; ‘ o
! i BAEAS Mr A ik
K
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long |

Factorial(long n) {

if (n == 0) return 1;
else return n*Factorial(n—1);
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template <class E>
void Print(ListNode<E> *1) {
if (f —>link == NULL)
cout << f —>data << endl;
else Print(f —>link);

)
% A 3K R

f— a a, a, a;

o/ 7
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#include <iostream.h>
void Hano1 (int n, char A, char B, char C) {
[ BRI FEFE Jal B e TSk
if(n==1) cout <<"move " <<A<<"to "
<< C << endl;
else { Hanoi(n-1, A, C, B);
cout <<"move "<<A<<"to"<<C
<< endl;
Hanoi(n-1, B, A, C);

)



(3,A,B,C)

A,B,C/ } \ A,B,C

(2,B,A,C)

2ACB)| (A>C)

A—_>C /

(1,A,C,B)| | (1,

AB,C

BAC)|

AB,C

(1,A,C,B) (1,

B,A,C)

B->C
b
(A>C) (A>C)
A->B B->C
T ASC
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¥y &K, V2 g A1

ARARFM AT AL, RAF—AHE, HEH
T RAEELE,
Procedure <name> ( <parameter list>) {
if ( <initial condition>) //ZRIFLERIFH
return ( initial value );
else //2%13
return (<name> ( parameter exchange ));




% )2 it 42 5 & )3 T4k A%,

. BEARBELIN, FEECHAAE .
. BERT#E, B/HEWKFIEFHEK:
a8 U= 8 AR _
n! == (n-1)! == (n-2)! == 1= ()!=1
B BB R IF
C FRFE—WREAEEERE K SNEE A
. WARBEEFRFHAAECTH AT EA
. AR EE A C WA RS E




long Factorial(long n) {

int temp;

if (n == 0) return 1;

else temp = n * Factorial(n—1);

RetLoc2 '
return temp;

h

void main() {
int n;
n = Factorial(4);
RetLocl } '
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. BEERFEAFTL RN Z B REETE
LR, ®EttHRAR,
it < 12HMt TIFiES
ER | 2 &K

% Ya T4k 4K,
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= &

<return>

& 2K & V2 AT 69 0F e R

E 3 4k (R —H& 35S | BEMERE | S



t . Factorial #f & e R 64 A &

2% EEME K EH
4 24  RetLocl
3 6 RetLoc2
2 2 RetLoc2
| 1 RetLoc2

RetLoc2

R H Bt HY 34
return 4*6 //3i% [E] 24

return 3*2 //3&E [E 6

return 2*1 //3& [E 2
return 1*1 /3 H 1

returnl /3R H 1
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3 ¥ ok A S # 7] g & #Fib(n) 6 = 3L

. ( n, n=0,1
Fib(n) =4 ,
Fib(n—-1)+Fib(n-2), n>1

wF,=0,F,=1,F,=1,F;=2,F,=3,F;=5
KBE kALK ik va ik

long Fib(long n) {

if (n <=1) return n;

else return Fib(n—-1)+Fib(n-2);
§



Fib(5)

Fib(4) Fib(3)
N / N\
Fib(3) Fib(2) Fib(2) | | Fib(1)
/ N\ / N\ / N\
Fib(2) | | Fib(1) | || Fib(1)||| Fib(0) | | Fib(1) | | Fib(0)
/ N\
Fib(1)|/| Fib(0)
3£ W AR K5 vy ik V3P A
P& F & ¥ NumCall(k) = 2*Fib(k+1)-1




struct Node{

long n; //iRiCsexiédn
int tag; //RZEH

§3

long Fabnacci(long n)

d

Stack<Node> S; Node * w; long sum = 0;
do{
while(n>1){w->n=n;w->tag=1;
S.push(w);n--;}//Z= T2t 4%
sum =sum + n; //n=1s0



while(S.IsEmpty() == false){
S.Pop(w);
if(w->tag == 1)
{w->tag=2;S.push(w);
n=w->n-2;break;}//& st $%
h
twhile(S.IsEmpty()==false);
return sum;



& @)% )2 B A ok 2

long Fiblter(long n) {
if (n <=1) return n;
long twoback = 0, oneback =1, Current;
for (int1=2;1<=n; 1++) {
Current = twoback + oneback;
twoback = oneback; oneback = Current;

h

return Current;
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long Fiblter(long n) {
if (n <=1) return n;
long * F=new long [n+1]; F[0] =0; F[1] = 1;
for (int1=2;1<=n; 1++) {
F[i]= F[1-2] + F[i-1];

[
b b

h

return F|n-1];
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25136 (72 |18 (99 | 49 | 54

void recfunc(int A[ |, intn) §
if (n>=0) {
cout << A|n] <<* 7
n--3
recfunc(A, n);



void sterfunc(int A[ ], int n) {
[[SABRD R ITE9IAEZE VT R K
while (n >=0)
cout << "value " <<A[n]<<endl;
n--3



BREL f(n)' 7£ ‘n<=1 KERESRE], FUER f(n-3)", M f(11) 78, SXEREESD
MaEscR?

T NEREME printDown(4)” BTRYEILE, FHiRBBRIEREEBETREAZAEREZfE.
void printDown(int n) {

if (n <= 0) return;

printDown(n - 2);

cout << n<<""

BT R® RS 1ER.,

void visit(int a[], int 1) {
if (i < 0) return;
cout << afi] << " "

visit(a, 1 - 1);



BREL f(n) £ n<=1 WEHRRE, SWAEAR f(n-3), M f(11) Fn, sXEREFESD
MaSNCK?
54, SRS%11, 8, 5. 2, -1, IHEEEEMIER.
T NEREME printDown(4)” BTRYEILE, FHiRBBRIEREEBETREAZAEREZfE.
void printDown(int n) {
if (n <= 0) return;
printDown(n - 2);

cout << n<<""
Wi 24, mdESMNTRERERZE, ELEREIRERIT.
B TEIRIRITEEIR,

void visit(int a[], int i) { void visit(int a[], int 1) {
. . while (i >= 0) {
if (i < 0) return; cout << a[i] << " "
cout << afi] << " " .
visit(a, i - 1); \ }



3 3.3 PASI (queue)

~-RAAZR AT E MR, EF wmEA
B 2%t &

— 2 M BR WY — 3 WU BBA Sk (frond), AT
A B — 35 "4 B A B (rear) .

° f ik

i s

N (FIFO, First In First Qut)
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template <class E>
class Queue {

public:
Queue() { }; /139 35 B 2K
~Queue() { }; [/ A48 &
virtual bool EnQuecue(E x) = 0; [[ZLBAZY

virtual bool DeQueue(E& x) = 0 /[ BN Y
virtual bool getFront(E& x) = 0; [/ BRBA Sk
virtual bool IsEmpty() const = 0; [/FVBA Y 22
virtual bool IsFull() const = 0; /13BN Y SR

}s



A 7| & & 4 G 4k K T — IR 5 A 7]

#include <assert.h>

#include <iostream.h>

#include “Queue.h”

template <class E>

class SeqQueue : public Queue<E>{ //BAZIILE X

protected:
int rear, front; [[BAN RS BN Sk F5%t
E *elements; [[BAZ) 52K K 20,
int maxSize; [[BAZY B KB =
public:

SeqQueue(int sz = 10); //[A93E FEK



§5

~SeqQueue() { delete[ ]| elements; } //#7T49 &2
bool EnQueue(E x); /5 T F L BA ZY
bool DeQueue(E& x); /AR BBASLTFR
bool getFront(E& x); [/ BRBA S STERTA
void makeEmpty() { front = rear = 0; }
bool IsEmpty() const { return front == rear; }
bool IsFull() const
{ return rear =—max>Size; }
int getSize() const
{ return rear—front; }



A7 6 it A Fo ot A (BH 73D
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fry})nt re’;r Bt BA fr§nt rear/C?, DELBA
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FA. %] &7 32 BA Fu 14 BA

m JEfA T U R ErearX M\, rear = rear+ 1.,
m HEA B TARN front T %K, front =
front + 1

m A=k

" rear == front

m [A 3 b

- rear == maxSize (&% H)

n BRBEHNPEL—: FAFTERFK
BAERME, BREKXR G RFl.




1% 3 A %] (Circular Queue)

- R FBB AR L FE REERNRAE

. BAk. BA BFE4tm1Ed MmaxSize-1E £ # 2|0,
TREEHNEE®RIEHELI.

. BASLF4r31: front = (front+1) % maxSize;

. B\ BFg4r#1: rear = (rear+1) % maxSize;

. BAF| 74 t: front = rear = 0;

. BAZB & front == rear;

. B3

%1 (rear+1) % maxSize == front
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void MakeEmpty() { front = rear = 0; }
int [IsSEmpty() const { return front == rear; }
int IsFull() const

{ return (rear+1) % maxSize == front; }

template <class E>
SeqQueue<E>::SeqQueue(int sz)
: front(0), rear(0), maxSize(sz) { /(A9 ZTEK
clements = new E[maxSize];
assert ( elements != NULL );

§5



template <class E>

bool SeqQueue<E>::EnQueue(E x) {

[/ BABY R, NI XIENEIZBASIBA R, & N

AR [9]
if (IsFull() == true) return false;

clements|[rear] = x; [ FeBN
rear = (rear+1) % maxSize; [[ R F5%tIo—
return true;

§5



template <class E>
bool SeqQueue<E>::DeQueue(E& X) {
[[ZFBASY R EE N B #AR BA S SO FE SR B H 1A
if (IsEmpty() == true) return false;
X = elements| front]; [/ e BRBA Sk
front = (front+1) % maxSize; //FBAkI5%HIo—
return true;

§5

template <class >

bool SeqQuecue<E>::getFront(E& x) const §

[[ZBBANZY R E N R IR B IZBASIBASLSOUFEBI 1A
if (IsEmpty() == true) return false; //BAZIE=
X = elements| front]; [ E BNk FE
return true;

}s
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rear
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» 58 XA 7| & zﬁ:%fﬁfcl%in ] 2R,
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#include <iostream.h>
#include “Queue.h”
template <class >

struct QueueNode { [[BNZULE 52 35X
private:
E data; [[BAZ) 25 25 3R 5
QueueNode<E> *link; /145 S sE Fe 5t
public:

QueueNode(E x = 0, QueueNode<E>
*next = NULL) : data(x), link(next) { }

§5



template <class E>
class LinkedQueue {
private:
QueueNode<E> *front, *rear; //BASk, BARIFEET
public:
LinkedQueue() : rear(NULL), front(NULL) { }
~LinkedQueue();
bool EnQueue(E x);
bool DeQueue(E& x);
bool getFront(E& x);
void makeEmpty(); /122 B 5~Queue()JEl
bool IsEmpty() const { return front == NULL; }

§5



template <class E>
LinkedQueue<E>::~LinkedQueue() { //#748
ESESY
QueueNode<E> *p;
while (front != NULL) { [[ZRA~EE 2
p = front; front = front—>link; delete p;
h
fs



template <class E>
bool LinkedQueue<E>::EnQueue(E x) {
[ FITCEXIENBIBASISHBA R

if (front == NULL) { [/ €Y 3EZE —~ 25 0%
front = rear = new QueueNode<E> (x);
if (front == NULL) return false; } //Z &R
else { [[BNZIREE, 3N
rear—>link = new QueueNode<E> (x);
if (rear—>link == NULL) return false;
rear = rear—>link;

)

return true;

}s



template <class >
[[ZaSFBASYRE S BFBASLLE s ANSESKBA 2 ) 35

bool LinkedQueue<E>::DeQueue(E& Xx) {
if (IsEmpty() == true) return false; [/FIBN 22
QueueNode<E> *p = front;
X = front—>data; front = front—>link;
delete p; return true;

¥5

template <class E>
bool LinkedQueue<E>::getFront(E& X) {
[[ZEBABIARES, S 3k B BA Sk ST B 1A
if (IsEmpty() == true) return false;
x = front—>data; return true;

§5
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#include <stdio.h>
#include <iostream.h>
#include "queue.h"”
void YANGHVI(int n) {
Queue q(nt+3); [[BANZ) 358 1K
g.makeEmpty();
q.EnQueue(1); q.EnQueue(1);
ints =0, t;



for (int1=1;1<=n; 1++) { [[ZRITTHE
cout << endl;
q.EnQueue(0);
for (intj=1;)<=1+25)+H){ [/[FT—iT
q.DeQueue(t);
q.EnQueue(s + t);
S =13
if (j 1=112) cout <<s<<''s



§ 3.4 {LFERAD (priority queue)

A 1| 2| 3| 4| 5
ek | 20 0 | 40 | 30 | 10
PEIHEFE | 3 | 1 5| 4 | 2
BFHAN, RERRE
e LEKAD: AR THEELENT
A — AT . X MF F I H
= RA e a(heR)NITTE
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#include <assert.h>

#include <iostream.h>
#include <stdlib.h>

template <class E>
class PQueue {

private:
E *pgelements; [/ 7R LR
int count; [[BAZY R F i3
int maxPQSize; [[BRITEAE

void adjust(); e=E:3



public:

PQueue(int sz = 50);
~PQueue() { delete [ | pgelements; }
bool Insert(E x);
bool removeMin(E& x);
bool getFront(E& x);
void makeEmpty() { count = 0; }
bool IsEmpty() const { return count == 0; }
bool IsFull() const

{ return count == maxPQSize; }
int Length() const { return count; }

§5



15 F B AT 3F iK1 B 246G 52 3,

template <class E>

PQueue<E>::PQuecue(int sz) §
maxPQSize = sz; count = 0;
pgelements = new E[maxPQSize];
assert (pgelements != NULL);

h

template <class E>

bool PQueue<E>::Insert(E x) {
if (IsFull() == true) return false; //FIBASFHET=
pgelements[count++] = x; [/3&E N
adjust(); return true;



template <class E>
void PQueue<E>::adjust() §
E temp = pgelements[count-1];
[ BIESTFEGSHFAANSHATIKIENTILEA
for (int j = count-2; j>=0; j—-)
if (pgelements|j] <= temp) break;
else pgelements[j+1] = pgelements]j];
pgelements[j+1] = temp;

§



template <class E>
bool PQueue<E>::removeMin(E& x) {
if (IsEmpty()) return false;
x = pgelements[0]; IR:EN= | B S
for (int1=1; 1 < count; 1++)
pgelements[1—1] = pgelements|1];
[[ANIE TRV AT R A2 ) SO I AN AT
count—-;
return true;



template <class E>

bool PQueue<E>::getFront (E& X) {
if (IsEmpty() == true) return false;
X = pgelements[0];
return true;
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VR E— SR K, JiTHAGE, RE front=front->link’ g5

{228 rear’, FEFE TN THARE?

&= ‘front’ 24 'NULL', 18 ‘rear {HE@BZS

FHER, TERBEiasT

. NMAEHBASHEN front==NULL", < rear=NULL",
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A : C++ Bk

vector<int> maxSlidingWindow(const vector<int>& a, int k) {
if (k <=0 || k > (int)a.size()) return {};
vector<int> ans;
deque<int> q; /] RAF T Fp
for (int 1 = 0; 1 < (int)a.size(); ++1) {
while (!g.empty() && q.front() <=1 - k)
q.pop_front(); /1 B\ E IS
while (!q.empty() && a[q.back()] <= a[i])
q.pop_back(); ANV 5
g.push_back(i);
if 1>=k - 1) ans.push_back(a[q.front()]);
b

return ans;

q. front () FEHIE OAELF: . back () I RIEIEHI R
fEH < 2BEFEBREHIKHEEFTER.
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BRI RFRIR T 45, fRiE Plq.front()] < ... <P[q.back()].

# PLj1—-Pla. front O] = K, G KEHMMY, M FREFEE
# Pla.backO] = P[j], BUHBNR. BRIBAAKTINME, HFFREX

< [2, =1, 2], K =3, BEKEHN 3.
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int shortestSubarray(const vector<int>& a, long long K) {
intn =a.size(), ans =n + 1;
vector<long long> p(n + 1, 0);
for (int1=0;1<n; ++) p[1+ 1] =p[i] + a[i];
deque<int> q;
for (int j = 0; j <= n; +4j) {
while (!q.empty() && p[j] - p[g.front()] >= K) {
ans = min(ans, j - q.front());
g.pop_front();
b
while (!g.empty() && p[q.back()] >=p[j])
q-pop_back();
g.push_back(j);
b

return ans <=n ? ans : -1;
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