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| int[] intArr = new int[10];
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| intArr[0] = 123;

3) FAKAIIEKL

LEEBA G, BRARRKRRE R E R B B T, S EAT— B RRR null X

LS

| int[] intArr = {1, 2, 3, 4, 5);

SERCT T AL new SRATHE B AL VILA1L -

int[] intArr = new int[5];

’

Il
a o W N

’

2. THFX R HgFETT

1) /B e SRR A
MyArray 5:

public class MyArray {
private long[] arr;
private int size; / /AN A MKSE

public MyArray () {
arr = new long[1l0];
}
public MyArray (int maxSize) {

arr = new long[maxSize];

/ /1A B i N

public void insert (long element) {

arr[size] = element;
size++;

}

/ /BB R B

public void show () {

for (int i=0; i<size; 1i++) {
if (i==0) {
System.out.print ("[" + arr([i] + ", ");
} else if (i==size-1) {
System.out.println(arr[i] + "]1");

} else {

System.out.print (arr{i] + ", ");
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public int queryByValue (long element) {
int i;
for (i=0; i<size; i++) { // linear search
if(arr[i] == element) break;
}
if (1 == size) {
return -1;
} else {

return i;

//RIER G AHRAE
public long queryByIndex (int index) {

if (index >= size || index < 0) {

throw new ArrayIndexOutOfBoundsException();

} else {

return arr[index];

/ /T B

public void delete (int index) {

if (index >= size || index < 0) {

throw new ArrayIndexOutOfBoundsException();

} else {
//* size=maxSize, MIBRESE— NS, AEPAT for
for (int i=index; i<size-1; i++) {
arr[index] = arr[index + 11;

System.out.println ("for");

size--;

/ /A
public void update (int index, long value) {

if (index >= size || index < 0) {

throw new ArrayIndexOutOfBoundsException();
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} else {

arr[index] = value;

2) BIMETEEIEE R
M MyArray 287575

public void testMyArray () throws Exception {
MyArray myArray = new MyArray();
myArray.insert (123);
myArray.insert (456);
myArray.insert (789);
myArray.show(); //[123, 456, 789]
System.out.println (myArray.queryByValue (111)); //-1
System.out.println (myArray.queryByIndex (2)); //789
myArray.delete (2);
myArray.show(); //[123, 456]
myArray.update (0, 0);
myArray.show(); //[0, 456]

3. BEFHA

D BRFHARN R
A B — R T AR 2 W RS R AL, AT 7 (45 ) — 0 B HOR B 3Rk A
PREERITCER . AP T BRI, EIFRA R EMERAEE A TR IR

2) HEAFHA
1 2.1 W R MyArray [ insert J7 RSO0 :

VAR NS R DN € TR PN NG [ R G = ce 2
public void insert (long element) {
int i;
for (i=0; i<size; i++) { // find where it goes
if (element<arr([i]) break;

}

for (int j=size; j>i; j--) { // move bigger ones up
arr[j] = arr[j-11;

}

arr[i] = element;

sizet+;

}

B3 7 B B2 2 MyOrderedArray 2%, Wi1Z 3SR 1Y insert J7%:
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public void testMyOrderedArray () throws Exception {
MyOrderedArray myOrderedArray = new MyOrderedArray () ;
myOrderedArray.insert (999) ;
myOrderedArray.insert (555) ;
myOrderedArray.insert (777) ;
myOrderedArray.show () ; // 1555, 777, 999]

4. BRE

D LREER

RS, HEEROE DM S PRI, BRI ZHR

£ 2.1 B E XIREE A MyArray (1) queryByValue Jii%, £ A2 LE &K

2) —HBER

o E OORITEEH) , RMIAWPRA 84l T30 5, SR E PR B R HO
TEIRAVEGAT F: W R EA R S %, W2 2 e B AL A B R

A>T, WRINZEBAE R 5 B R E A B=rp ) E, R (Bl (A
TEA P AU 258 2528 MyOrderedArray H Il binarySearch /512

/R ARG (AT AR

public int binarySearch(long value) {
int middle = 0;
int left = 0;

int right = size - 1;

while (true) {

middle = (left + right) / 2;
if (arr[middle] == value) {
return middle; // found it

} else if (left > right) {
return -1; // can't found it
} else { // divide range
if (arr[middle] > wvalue) {
right = middle - 1; //in lower half
} else {

left = middle + 1; // in upper half

Mz = BRIk
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public void testMyOrderedArray ()

MyOrderedArray myOrderedArray

myOrderedArray.

insert (999);

throws Exception {

new MyOrderedArray () ;

’

myOrderedArray.insert (555

myOrderedArray.

’

)
insert (777);
)

myOrderedArray.insert (333

System.out.println (myOrderedArray.binarySearch (333)); //0

BV FEH
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2) HEEH
B Java A5
// bubble sort
public static void bubbleSort (long[] arr) {
long temp;
for (int i=0; i<arr.length-1; i++) { //outer loop (forward)
for (int j=arr.length-1; j>i; j--) {//inner loop (backward)

if (arr[j] < arr[j-1]) { // swap them

temp = arr[j];

arr([j]

arr[j-11;

arr[j-1] = temp;

}

IE WY S 45 R

public void testBubbleSort ()
long/[] {79, 91, 13,
Sort.bubbleSort (arr);

throws Exception ({
52, 34%};

arr

System.out.println (Arrays.toString(arr)); //[13, 34, 52, 79, 91]
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1) FEABHE

FEEH T — 3, R N — NS S AN B B B SRS ER R e
R BN S 5 A B HCS e, W B AN O R — N LB k.

5 EWHEFAHEL, 5K B 158 i OB O(N*N) 2> 3 O(N), A HLE BT 58
TREFN O(N*N)

2) HIEEH
WP Java 40RY :

// select sort

public static void selectSort(long[] arr) {

long temp;
for (int i=0; i<arr.length-1; i++) { //outer loop
int k = i; // location of minimum
for (int j=i+1; j<arr.length; j++) { //inner loop
if (arr[j] < arr[k]) {
k = j; // a new minimum location
}
}
temp = arr([i];
arr[i] = arr[k];
arr[k] = temp;

}

DRI R HE e A 45 A

public void testSelectSort () throws Exception {
long[] arr = {79, 91, 13, 52, 34};
Sort.selectSort(arr);

System.out.println (Arrays.toString(arr)); //[13, 34, 52, 79, 91]

3. WMAHFF

D HEAEHE

7B R — b, BREERTTE (n-D[n>=2 M O 2R HHFIRF I JREE R, BE
B n ANEOEBIET I OA FEE0D, 58X o MR R HEFIRE . kR SR, H34
LI -
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// insert sort
public static void insertSort (long[] arr) {
long temp;
for (int i=1; i<arr.length; i++) { // i is marked location
temp = arr[i]; // remove marked item
int j = i; // start shifts at i
while (§j>=1 && arr[j-1l]>temp) { // until one is smaller
arr[j] = arr[j-11; // shift item right
j--; // go left one position
}

arr[j] = temp; // insert marked item

It A\ HE 7 LR B 25 2R

public void testInsertSort () throws Exception {
long[] arr = {79, 91, 13, 52, 34, 34};
Sort.insertSort(arr);
System.out.println (Arrays. toString(arr));
//113, 34, 34, 52, 79, 91]

B=UF RS

FRATBAZHR 2 4 G HHE AL (abstract data type, ADT) , BT IRE R LA AL SCBE, Xn]
PR S

1. #&

1) AR

¥ (Stack, X LIFO: Ja#Ese ) & —Fh HBELE 5 () — 34T 1 A A R () B0 4544 «
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public class MyStack {
private long[] arr; //Ji)J=fHE 4L
private int top;

public MyStack() {
arr = new long[1l0];
top = -1;

}

public MyStack (int maxSize) {
arr = new long[maxSize];

top = -1;

// put item on top of stack
public void push (long value) {

arr[++top] = value;

// take item from top of stack
public long pop () {

return arr|[top--1;

// peek at top of stack
public long peek () {
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return arr[topl;

// ture if stack is empty
public boolean isEmpty () {

return (top == -1);

// ture if stack is full
public boolean isFull () {

return (top == arr.length-1);

DA

public void testMyStack () throws Exception {
MyStack myStack = new MyStack(4);
myStack.push

2);
myStack.push (34) ;
6)

’

(1
(3
myStack.push (5
(78) 7
System.out.println (myStack.isFull()); // true

myStack.push

while (!myStack.isEmpty()) {
System.out.print (myStack.pop()); //78, 56, 34, 12
if (!myStack.isEmpty()) {
System.out.print (", ");

}
System.out.println() ;
System.out.println (myStack.isFull()); // false

2. BAF

1) BAFI#ERS
FA%1 (Queue, X FIFO: Zeiksdeit) /& —Fdii NI 76 — S 32E 47 1 M B3k IR 8 53 — it BE AT 110
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public class MyQueue {
private long[] arr;
private int size;
private int front;

private int rear;

public MyQueue () {

arr = new long[10];

size = 0;
front = 0;
rear = -1;

}
public MyQueue (int maxSize) {

arr = new long[maxSize];

size = 0;
front = 0;
rear = -1;

// put item at rear of queue
public void insert (long value) {
if (isEmpty()) { // throw exception if queue is full
throw new ArrayIndexOutOfBoundsException();

}

if (rear == arr.length-1) { //deal with wraparound e b FE)
rear = -1;
}
arr[++rear] = value; // increment rear and insert
size++; // increment size
}
// take item from front of queue
public long remove () {
long value = arr[front++]; // get value and increment front
if (front == arr.length) { // deal with wraparound
front = 0;
}
size--; // one less item

return value;
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// peek at front of queue
public long peek () {

return arr[front];

// true if queue is empty
public boolean isEmpty () {
)

return (size ==

// true if queue is full
public boolean isFull () {

return (size == arr.length);

DA S PR A

public void testMyQueue () throws Exception {

MyQueue myQueue = new MyQueue (4);

myQueue.
myQueue.

myQueue.

insert

insert

(
(
insert(
myQueue.insert (
System.out.println (myQueue.isFull()); // true
while (!myQueue.isEmpty()) {
System.out.print (myQueue.remove()); //12, 34,
if (!myQueue.isEmpty()) {
System.out.print (", ");
}
System.out.println () ;
System.out.println (myQueue.isEmpty()); // true

myQueue.insert (99);

56,

System.out.println (myQueue.peek());

// 99

78

FUG R

1. B4 5

—MEEZS T (Link, BURRZE R R FEAKHIRT G, SRR E X T — AN 55
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Link ZEHI5E X+

public class Link {

public long data; // data item
public Link next; // next link in list

public Link(long data) {

this.data = data;

public void displayLink() { // display ourself
System.out.print (data + "--> ");

2. BEER (LinkList)

LinkList 278 T —/NRBER, 128K 0] DL T #1ER

® {EBEFRLIHEAN—NEHE CinsertFirst) : W E BTSN SE s next WA i K 1) Sk 45 A,
PRSI 25 B 9k 4 R

®  TEBERLMBRE—AEHE (deleteFirst) : 58 —ANgh Mo kg il

® kR WINPT AHUE (displayList) : fFHIGE fa %t current, M k&5 ST 4G, WG HE
RAHREBN, WU RN R

LinkList 2:

public class LinkList {

private Link first; // reference to first link on list
public LinkList () {

this.first = null;

// insert at start of list

public void insertFirst (long value) {

Link newLink = new Link (value);
newLink.next = first; // newLink --> old first
first = newlLink; // first --> newLink

// delete first item
public Link deleteFirst () {

wiER - S8
uml.arg.cn
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if(first null) {

return null;

}
Link temp

first;

//

// return

first first.next;

return temp;

public void displayList ()

Link current first;

while (current != null)

delete it: first --> old next
deleted link

{
// start at beginning of list

{ // until end of list

current.displayLink() ;

current

}
System.out.println();

current.next;

// move list to next link

W LinkList 2808 771

public void testLinkList ()
LinkList
linkList.
linkList.
linkList.
linkList.
linkList.

linkList =
insertFirst
insertFirst

(
(
insertFirst (
insertFirst (
(

displayList () ;

linkList.
linkList.

88
66
44
22

deleteFirst () ;
displayList();

throws Exception ({

new LinkList();

’
’

’

)
)
)
)
//22--> 44--> 66--> 88-->

//44--> 66--> 88-->

3. ERNMIERTE 8L R

UEAL, 38 REXT HE 8 B 45 m R AT AR 5 -
ERIGEL A (find) = RLTZ AT displayList J772:.
MIBR+E 2 4k 5 (delete) -
—ifd, P T E /NGRS (previous) FARFERHT—AN45 S 895 H
7] LinkList 2RI (find) IR (delete) Jiik:

FEMBRTEE LS S, TR — 85 R R — 4

ERAE

// find link with given key
public Link find(long key) {

Link current = first; // start at 'first'
while (current.data != key) {
if (current.next == null) { // didn't find it

return null;
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} else { // go to next link

current = current.next;

}

return current;

// delete link with given key
public Link delete (long key) {

Link current = first; // search for expected link
Link previous = first;
while (current.data != key) {

if (current.next == null) {

return null; // didn't find it

} else {
previous = current;
current = current.next; // go to next link

}

} // find it

if (current == first) { // if first link, change first
first = first.next;

} else { // otherwise, bypass it
previous.next = current.next;

}

return current;

}

MR find A1 delete J77::

public void testLinkList () throws Exception {
LinkList linkList = new LinkList();
linkList.insertFirst ;

linkList.insertFirst

’

(88)
(66);
linkList.insertFirst (44)
linkList.insertFirst (22)
linkList.displayList(); //22--> 44--> 66--> 88-->
linkList.find (44) .displayLink(); // 44-->
System.out.println() ;
linkList.delete (44) .displayLink(); // 44-->
System.out.println() ;

linkList.displayList(); //22--> 66--> 88-->
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® HULHIHEATHE N CinsertFirst) : ZEXMHERBEAT AT, REER T, WEERS SN
BN 4 R

® MEHIHATI AN (insertLast) : WIREER AT, M EEWE LG FOVHRINNE R, &
MV B R 45 R Ja — N5 s IR I 25 5.

®  NULHBEATMIER (deleteFirst) = FIBrk&h fi@&&A N — Mg, WA N E RS
BN null.
X 5 %% FirstLastList 2.

public class FirstLastList {
private Link first; // reference to first link

private Link last; // reference to last link

public FirstLastList () {
this.first = null;
this.last = null;

public boolean isEmpty () { // true if no links

return first == null;

// insert at front of list

public void insertFirst (long value) {

Link newlLink = new Link (value);
if (isEmpty()) { // if empty list
last = newlink; // newLink <-- last
}
newLink.next = first; // newLink --> old first
first = newlink; // first --> newlLink

// insert at end of list

public void insertlLast (long value) {

Link newlLink = new Link (value);
if (isEmpty()) { // if empty list
first = newlLink; // first --> newlink

} else {
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last.next = newlLink; // old last --> newLink

}

last = newLink; // newLink <-- last

// delete first link
public Link deleteFirst () {
Link temp = first;
if (first.next == null) { // if only one item
last = null; // null <-- last
}
first = first.next; // first --> old next

return temp;

public void displayList () {
Link current = first; // start at beginning of list
while (current != null) { // until end of list
current.displayLink() ;
current = current.next; // move list to next link
}
System.out.println();

M FirstLastList 25 52 4 45

public void testFirstlLastList () throws Exception {
FirstLastList list = new FirstLastList();
list.insertLast (24);
list.insertFirst(13);
list.insertFirst (5);
list.insertLast (46);
list.displayList(); //5--> 13--> 24--> 46-->

list.deleteFirst();
list.displayList(); //13-=-> 24--> 46-->

2. R

XUV R B TV 1A] J it Dt S0 VA ik D N o BVERASS AGBR TORAE T R — A
T RIGI L FR S GRAE TR — AT R 5
® HNOCLHREATIAAN CinsertFirst) : ZEXTEERBEATFINT, WAROVAS, WIBCE RS 5 OHR
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gl fls WA NS, IR EWR B G R — N85 RO I 25 5.

® MEHIHITI AN (insertLast) : WIREER AT, W EEWE LG FOVHRINNE R, &
M52 B R 1T R Ja — AN G5 s T IS NI 45 Ao RIS 1 BT A N 45 ) T — AN 45 UoR R
45 R

®  NULHBEATMIER (deleteFirst) = FIBrLk&h i@ &A N — Mg, WA N E RS
RN null; 75 B Sk g S — /N 45 S previous SN null,

® MNEHBIHATMER (deleteLast) : W45 e A HAh LS /i, MIBCE L4 A8 nulle &
6 B R 45 PR — AN 45 5 0 next A null, % B R 45 RN FLAT— /N gh i

® {EFREL RN (insertAfter) :

® JHERFEES s (deleteKey) = AP EAEMTH — NI I KIFREHEEE M AT — 45 .

WA HEAR ) BE#% 0 Link R0 E X

public class Doublelink {
public long data; // data item
public DoubleLink next; // next link in list

public DoublelLink previous; // previous link in list
public DoubleLink (long data) {

this.data = data;

public void displayLink() { // display ourself

System.out.print (data + "<==> ");

XA 5K DoublyLinkedList 2§:

public class DoublyLinkedList {
private DoublelLink first; // reference to first link

private DoublelLink last; // reference to last link

public DoublyLinkedList () {
this.first = null;
this.last = null;

public boolean isEmpty() { // true if no links

return first == null;

// insert at front of list
public void insertFirst (long value) {
DoubleLink newLink = new DoublelLink (value) ;

if (isEmpty()) { // if empty list
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last = newlLink; // newLink <-- last

} else {
first.previous = newlLink; // newlLink <-- old first
}
newLink.next = first; // newlLink --> old first
first = newlink; // first --> newlLink

// insert at end of list
public void insertlast (long value) {

DoubleLink newLink = new DoubleLink (value);

if (isEmpty()) { // if empty list
first = newlLink; // first --> newlink
} else {

last.next = newlLink; // old last --> newLink
newLink.previous = last; //old last <-- newlLink
}

last = newLink; // newLink <-- last

// delete first link
public DoublelLink deleteFirst () {
DoubleLink temp = first;
if (first.next == null) { // if only one item
last = null; // null <-- last
} else {
first.next.previous = null; // null <-- old next
}
first = first.next; // first --> old next

return temp;

//delete last link
public DoubleLink deletelast () {
DoubleLink temp = last;
if (first.next == null) { // if only one item

first = null; // first --> null

} else {

last.previous.next = null; //old previous --> null
}
last = last.previous; // old previous <-- last

return temp;

wiER - S8
uml.arg.cn
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// insert data just after key
public boolean insertAfter (long key, long data) {
Doublelink current = first; //start at beginning
while (current.data != key) { //until match is found
if (current.next == null) {
return false;
} else {
current = current.next;
}
} //find the position of key
Doublelink newLink = new Doublelink(data); // make new link
if (current == last) { //if last link,
newlLink.next = null; // newLink --> null
last = newlLink; // newLink <-- last
} else { // not last link.
newLink.next = current.next; // newLink --> old next
current.next.previous = newlink; //newLink <-- old next
}
current.next = newlLink; // old current --> newlLink
newLink.previous = current; // old current <-- newlLink

return true;

// delete link with given key
public DoublelLink deleteKey(long key) {
Doublelink current = first; // search for expected link
while (current.data != key) {
if (current.next == null) {

return null; // didn't find it

} else {
current = current.next; // go to next link
}
} // find it
if (current == first) { // if first link, change first

first = first.next; // first --> old next

} else { // otherwise, old previous --> old next
current.previous.next = current.next; }

if (current == last) { // last item?
last = last.previous; // old previous <-- last

} else { //not last: old previous <-- o0ld next
current.next.previous = current.previous;

}

return current;

wiER - S8
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public void displayForward() {

System.out.print ("first-->last: ");
DoublelLink current = first;
while (current != null)

current.displayLink() ;
current = current.next;

}
System.out.println();

public void displayBackward() {
System.out.print ("last-->first: ");

DoubleLink current = last;

= null)

current.displayLink() ;

while (current

current = current.previous;

}
System.out.println();

}

// start at beginning of list
{ // until end of list

// move list to next link

// start at end of list
{ // until start of list

// move list to previous link

M2 R 25 1%

public void testDoublyLinkedList ()

DoublyLinkedList list =

list.insertLast (24);
list.insertFirst (13);
list.insertFirst(5);
list.insertLast (46);
list.displayForward() ;
//first-->last:
list.displayBackward() ;

//last-->first:

list.deleteFirst();
list.displayForward();//first-->last:
list.deletelast();
list.displayForward();//first-->last:
list.insertAfter (13, 17);
list.displayForward();//first-->last:
list.deleteKey (24);
list.displayForward();//first-->last:

throws Exception {

new DoublyLinkedList () ;

5<==> 13<==> 24<==> 46<==>

46<==> 24<==> 13<==> 5<==>

13<==>
13<==>
13<==>
13<==>

24<==> 46<==>
24<==>
17<==> 24<==>
17<==>
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1. Zf%E

ZHIIHREON 1, 55 n W52 AR n-1 BUI0 n 515211
D FEREAERS n B

public static int triangleByWhile (int n) {
int total = 0;
while(n > 0) {
total = total + n;
n--=y;
}
return total;

}

System.out.println(Triangle.triangleByWhile(5)); //15

2) [ERBHERSE n 3

public static int triangleByRecursion (int n) {
if(n == 1) {
return 1;
} else {

return n + triangleByRecursion(n-1);
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System.out.println(Triangle. triangleByRecursion(5));

//15

2. Fibonacci (%1

Fibonacci Z(F| 55 0 T~ 0, 26 TN 1, 58 n TWUNES n-1 TN b n-2 BUE/AR]. 125

G A B SEEL A R
public static int fibo (int n) {
if(n==1 || n==2) {

return 1;
} else {

return fibo(n-1) + fibo(n-2);

}

System.out.println (FibonacciSequence.fibo(8));

//21

FEF RS AT IR T -
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\.»3,

FEEUF BHEENMH
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PUEEES TP (3 SR A 50 (REa 1)« JBBR T Sedim £t 5 AM R BT 471 G 5B
Bah Bl — Mg b, R SRS TR R H AR b, a4 T W s 2
PR L.

Java ’Ttﬁ%;ﬂ!ﬁu_l:

public static void doTowers (int topN, char from, char inter, char to)

{

if (topN == 1) {

System.out.println("Disk 1 from " + from + " to " + to);
} else {

doTowers (topN-1, from, to, inter); // from --> inter

System.out.println("Disk " + topN + " from " + from
+ " to " + to )

doTowers (topN-1, inter, from, to); // inter —--> to

}

HanoiTower.doTowers (3, 'A', 'B', 'C'")
// Disk 1 from A to C
// Disk 2 from A to B
// Disk 1 from C to B
// Disk 3 from A to C
// Disk 1 from B to A
// Disk 2 from B to C
// Disk 1 from A to C

2. BRAK AR

3. JHHF

I (Merge) HERFERRK A (BANELED A RREIFR— A PR, RIHER
HF PO N T TR, B TRIRA I R)a HEA TR & I BIRA P 7
7Ip

4. JHERE)S

BB A SRNESEBR bR — R TR Z W75, e AR IR o3 g D Bl B i REUROR o X T2
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1. B

TR AR I R R R R RN B ) 3 ), K F 254 PRI S5 Mok B AR Rk A

FRAE AR, IR RS R A, R AR SR B « BN sK I e i A 5%
public long fact(int n)

{

if (n==0) return 1;

else return n*fact(n-1);

H

2366 I AR [, 23R B3 b — R H R A R — 265 6], TR AR B B ARG
RIS AL, BT RA
s AR IR ORAE IR [FME B X TR A B U8 1 505, AT DUR P 25 46 R B4R 41
AR SR sfe ey st VA SR
A LA Rt T A 5 44 ) AR 3 VA B

public long fact(int n)

{

int s=0;

for (int i=1; 1

s=s*i; //FH s TRAF ) 45 1

return s;

H

R U 2 R 32 VA SRV ERORAT 22 ALt )R R (&b R T R R S R [
K&, JHXLEIH
VA HE ) ERACAE I A SV I B Je o AR, B3 VA 2 SR ) T AR AR A8 o 4] dan SR 2E IR B2 1)
AT

public int f(int n)

{

if (n==1 | | n==0) return 1;

else return f(n-1)+{(n-2);

H

Xf T B A I, AT DA B — SR B R AR (R G5 A, K A S A IR PR S5 Aok B AR il
KPR RE B
EH A s1 R 82 GRAEH AT B EE S, AR AR B

public int f(int n)

{

inti, s;

int s1=1, s2=1;

for (i=3;1 {

iR - B
9 urrl.org.cn
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s=sl+s2;

s2=s1; // {RAF f(n-2)111E
sl=s; //fRAT f(n-1)IME

}

return s;

}

2. AR

EITEAE AR R AR T B S5 5, — MR T 4 38 )91 o B e AT i R AR AR A A5 31 . FHE—
JUR /I

BAIEIRES s0 HE ik

while (Fe A~ A=)

{

IBH, RARTIIC RIS s;

if (s 2 RIS R) &[5

else {

FHRE] s I IRE s1;

¥ sl HEER

}

}

V1) 22 s v A B 5 M TP A e 22 Sz, i — SOR a Rk AR VA S B L PRI TR BE A 2
i S AR IS T S S S, 5 E S EEM PN

B\ FIRHP

i /R HEF /2 BT Donald L.Shell $2 1R, A /RHEFPIE THRAHET, JFHAIN 7 — 231
REIE, MTTORR S 1 A HER AT 205

AHER SR 28l Rin—MRUNIBIR S i AL E b, A 2 8
FeR MO E B, T I P R e 2 A 8 — L.

i /R HEFP ODE e A 7K HEFP 8 IR A HEFP HR 03 e 2 181 TR R, 0 L a] f 1
TERMATIRAHE, WAL EE AT LORIREZ 1R 3. 5 ozl i e e, R Hr &
el K50k 1) 1) ) e FRREAT HE P o ARIREEAT TR &5

1. A BE

TARHET GROMIRHET) « SR B (0 — L ECREA R d (n/2,n 9 EEHE 8
FIANHD 45 T4, AL I T AR ZE d AL b & T B AT BT, AR
B —MEOMA R (d2) XEPEHEAT AL, (R b P AT BB N . 2 ) 1
B, AT BT IR, R

KRR B TR h DGR 1, S5 b= 3%h+ | RARERIFEE, A IR AT 5
RN I R B A TR I KA

FIRRRGID . AR b= (h - 1)/3 5

wiER - S8
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2. Bk
FIRHER () Tava AR6D:

// Shell sort
public static void shellSort(long[] arr) {
int h = 1;
while (h < arr.length/3) { //find initial value of h
h=hx*3+ 1;
Y} // h = {1, 4, 13, 40, 121, ...}
while (h>0) { // decreasing h, until h=1
// insert sort
long temp;
for (int i=h; i<arr.length; i++) { // i is marked location
temp = arr[i]; // remove marked item
int j = i; // start shifts at i
while(j > h-1 && arr[j-h]l>temp) { // until one is smaller
arr[j] = arr[j-h]l; // shift item right
j == h; // go left h position
}
arr[j] = temp; // insert marked item
}
// decrease h

h = (h-1)/3;

}

DA R HE P S 45 R

public void testShellSort () throws Exception {
long[] arr = {10, 5, 8, 7, 1, 6, 4, 9, 2, 3};
Sort.shellSort(arr);
System.out.println (Arrays. toString(arr));
//11, 2, 3, 4, 5, 6, 7, 8, 9, 10]

BN PEHEF?

1. PREHFHZEAEE

RIEHET: PR, EFERFEE D uREFE KRG oK, Wl i,
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2. REHF IR

PR ) Java 408 :

public class Sort {
public static void quickSort (long[] arr, int left, int right) {

if (right-left <= 0) { // if size <= 1,
return; // already sorted

} else { // otherwise
long key = arr[right]; // rightmost item
// partition range
int point = partition(arr, left, right, key);
quickSort(arr, left, point-1); // sort left side
quickSort(arr, point+l, right); // sort right side

public static int partition(long[] arr, int left, int right, long key)
{
int leftP = left - 1; //left (after ++)
int rightP = right; //right-1 (after --)
while (true) {
while (leftP<right && arr[++leftP]<key)
; // find bigger item
while (rightP>left && arr[--rightP]>key)
; // find smaller item
// while (arr[++1leftP]<key) ;
// while (rightP>0 && arr[--rightP]>key);
if (leftP >= rightP) { // if pointers cross,
break; // partition done
} else { // not crossed, so swap elements
long temp = arr[leftP];
arr[leftP] = arr[rightP];
arr[rightP] = temp;

}
// restore key
long temp = arr[leftP];

arr[leftP] = arr[right];

iR - B
9 urrl.org.cn



29099

kR - EE

AL A

9 urrl.org.cn

arr[right] = temp;

return leftP; // return key location

DA PRI R K o 25 R

public void testQuickSort () throws Exception {

// also can fill arr with random numbers

long[] arr = {10, 5, 8, 7, 1, 6, 4, 9, 2, 3};

Sort.quickSort(arr, 0, arr.length-1);
System.out.println (Arrays. toString(arr));
//[ll 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/ IOJ

AT BB

FEHHER: R A LU BUE (EBEO G — R BRI R, BB i B i #h
Lo RIE, NIRRT, RUGHAT — IR o X FE B ARALHE e — B 3 e e A HE 7 58 B A

e, BHAR R — P51

B ZXHRIEREES
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2. X
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public class Node {

long data;
Node leftChild;
Node righttChild;

public Node (long data) {
this.data = data;

}

wiER - S8
uml.arg.cn

X

public class BinaryTree {
Node root;
public void insert (long value) {}
public void delete(long value) {}
public void find(long value) {}

B X RIEEBRE

1. AT R
MR 1 U8 B — /ARSI 20, AN R B AT N3 1 A0 1 24503 gk
BUJS, I T I AL S AL I AN SR S R R B A T S A T
SN S Tava ARSI

public void insert (long value) {

Node newNode = new Node (value);

if (root == null) { //no node in root

root = newNode;
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} else { // root occupied
Node current = root; //start at root
Node parent; //point to parent
while (true) {
parent = current;
if (value < current.data) { //go left?
current = current.leftChild;
if (current == null) { //if end of the line
parent.leftChild = newNode; //insert on left
return;
}
} else { //or go right?
current = current.righttChild;
if (current == null) { //if end of the line
parent.righttChild = newNode; //insert on ri

return;

}

ght

M7 K St

public void testBinaryTree () throws Exception {

BinaryTree tree = new BinaryTree();

r

tree.insert

(34)

tree.insert (21);

tree.insert (67);
(56)

r

tree.insert
System.out.println(tree.root.data); //34
System.out.println(tree.root.leftChild.data); //21
System.out.println(tree.root.righttChild.data); //67
(

System.out.println(tree.root.righttChild.leftChild.data);

//56

2. BRI

MARTT ST AR, WERAIRAE L Z AT R B E D, RSB IR T, S0

HA T
AT ) Java AURD LI .

//find node with given key
public Node find(long value) {
Node current = root; //start at root

while (current.data != value) { //while no match,

wiER - S8
uml.arg.cn
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current = current.leftChild;
} else { //or go right?
current = current.righttChild;

}

return null; //didn't find

}
return current;

}

if (value < current.data) { //go left?

if (current == null) { // if no child,

DR BT R 0759 S

| System.out.println(tree.find(21) .data);

F+_vF BRI - XH

it YA < 3 DAY A MR N 5 FR P 75 T 8 ) A — 35 e, MR U PR AN [ 73 N T o

p R RS B3 5 =
1. BIF#RT

WP g S Vs IRARTS A, REAT R o 22 50, 5 il P oA 50 5

il 388 77 1) Java ARSI -

public void frontOrder (Node node) {
if (node !'= null) {
System.out.println (node.data);
frontOrder (node.leftChild);
frontOrder (node.righttChild) ;

}

tree.frontOrder (tree.root); //34 21 67 56

2. FFEH

RS Ser A TR, BT IAARS R e I A TR

HH T 3 ) 4 O BB B T R R, TR B — 46 3 U
Rk T 1 Java QRSS2 .

public void inOrder (Node node) {

if (node !'= null) {
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inOrder (node.leftChild) ;
System.out.println (node.data);
inOrder (node.righttChild) ;

}

tree.inOrder (tree.root); //21 34 56 67

3. EREA
G )G T T, SRR T, e T AR

J P [ 1) Java ARRS 5B -

public void afterOrder (Node node) {
if (node !'= null) {
afterOrder (node.leftChild);
afterOrder (node.righttChild) ;
System.out.println (node.data);

}

tree.afterOrder (tree.root); //21 56 67 34

FH=vF MER=XHT R

1. BT KB =R

T 2 = O R R i R 2k (. FEMIBR 2 A B e IR BT Al KRBT /A,
XA M ST R =R O E 8
® WM TR, BATHA
SR e, R B A s AT S RME, AR 1% R 51 B EDY null
AT T
® ZWRA TR,
BRI s R A 1A M R B0
® ZWRAMNTI R,
SR R AT 5 R A B B R R B AR

2. MIERT KAAEEI
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// delete node with given key

wiER - S8
uml.arg.cn
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public boolean delete(long value) {
Node current = root;
Node parent = current;
boolean isLeftChild = true;
while (current.data != value) { //while no match,
parent = current;
if (value < current.data) { //go left?
current = current.leftChild;
isLeftChild = true;
} else { //or go right?
current = current.righttChild;
isLeftChild = false;
}
if (current == null) { // if no child,
return false; //didn't find
}
} //find the node to delete
// if no child,
if (current.leftChild==null && current.righttChild==null)
if (current == root) { // if root,
root = null; // tree id empty
} else if (isLeftChild) {
parent.leftChild = null;
} else {
parent.righttChild = null;
}
} else if (current.leftChild == null) {
// if no left child, replace with right subtree
if (current == root) {
root = current.righttChild;
} else if(isLeftChild) { // left child of parent
parent.leftChild = current.righttChild;
} else { // right child of parent
parent.righttChild = current.righttChild;
}
} else if (current.righttChild == null) {
// if no right child, replace with left subtree
if (current == root) {
root = current.leftChild;
} else if(isLeftChild) { // left child of parent
parent.leftChild = current.leftChild;
} else { // right child of parent
parent.righttChild = current.leftChild;
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} else { //two children, so replace with inorder successor
//get successor of node to delete (current)
Node successor = getSuccessor (current);
// connect parent of current to successor instead
if (current == root) {
root = successor;
} else if (isLeftChild) {
parent.leftChild = successor;
} else {
parent.righttChild = successor;
}
//connect successor to current's left child
successor.leftChild = current.leftChild;
}

return true;

// get successor to replace deleted node
// returns node with next-highest value after delNode
// goes to right child, then right child's left descendants
private Node getSuccessor (Node delNode) {
Node current = delNode.righttChild; //go to right child
Node successorParent = delNode;

Node successor = delNode;

while (current != null) { //until no more
successorParent = successor;
successor = current;

current = current.leftChild; //go to left child

}

// if successor not right child, make connections

if (successor != delNode.righttChild) {
successorParent.leftChild = successor.righttChild;
successor.righttChild = delNode.righttChild;

}

return successor;

}

D R IR IR R

tree.delete(56); // no child
tree.inOrder (tree.root); //21 34 67 70

tree.delete(67); // only left child
tree.inOrder (tree.root); //21 34 56

tree.delete(21); // two children
tree.inOrder (tree.root); //34 56 67
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1) EEkRBEENES
Info 2%:

public class Info {
private int id;

private String name;

public Info(int id, String name) {
this.id = id;

this.name = name;

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;

}

public String getName () {

return name;

}

public void setName (String name) {

this.name = name;

}

REEFAE NG Java ARSI :

public class HashTable {

Info[] arr;

public HashTable () {
arr = new Info[10000];

}

public HashTable (int maxSize) {
arr = new Info[maxSize];

}

// insert element

public void insert (Info info) {
arr[info.getId()] = info;

}

// find element

public Info find(int id) ({

return arr([id];
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}

DA N 4R 7 1

public void testHashTable () throws Exception {
HashTable table = new HashTable();
table.insert (new Info(l, "zhangSan"));
table.insert (new Info (2, "tianQi"));

System.out.println(table.find (1) .getName ()) ;

2) BEREHRRE T
O¥FRFEH AR ASCIL 7S, R/EHEATAEIN
AR5 1) Java AURS S

public int hashcode (String key) {

int code = 0;
for (int i=key.length()-1; i>=0; i--) {
int value = key.charAt (i) - 96;

code += value;

}

return code;

// insert element
public void insert (Info info) {
arr [hashcode (info.getId())] = info;
}
// find element
public Info find(String key) {
return arr[hashcode (key) ]’

}

Ik B -

public void testHashTable () throws Exception {
HashTable table = new HashTable();
table.insert (new Info ("abc", "zhangSan"));

table.insert (new Info ("bbb", "tianQi"™));

System.out.println(table.find("abc") .getName () ) ;

System.out.println (table.find ("bbb") .getName () ) ;
}

//tianQi
//tianQi

MR L T R 2 B 5 AT AEAR i ) R R

QFHIER
&I IS Java ARD SZEA -

public int hashcode (String key) {
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}

int code = 0;

int power27 = 1;

for (int i=key.length()-1; i>=0; i--) {
int value = key.charAt (i) - 96;
code += value * power27;
power27 *= 27;

}

return code;

D A B e
System.out.println(table.find("abc") .getName()); //zhangSan
System.out.println(table.find ("bbb").getName ()); //tianQi
GEZE %A

N T FEDR GRS JE B R R, R AT BRI 5

public int hashcode (String key) {

BigInteger hashVal = new BigInteger ("0");
BigInteger pow27 = new BigInteger ("1");
for (int i = key.length() - 1; i >= 0; i--) {
int letter = key.charAt (i) - 96;
BigInteger letterB = new BiglInteger (String.valueOf (letter));
hashVal = hashVal.add(letterB.multiply (pow27));
pow27 = pow27.multiply (new BiglInteger (String.valueOf(27)));
}
return hashVal.mod(

new BiglInteger (String.valueOf(arr.length))) .intValue();

3. [E48)5 75T AE H B 1) B

I, ASREORUEREA L3 HS WL SR I 2 1 #.TT.
figp PRI 1 2

OIFB k%

@k

LN AN DI 6 R RS

1. A RIFT i HhE%
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2. BHRHIEA
SR A Java 1T 5231

// insert element
public void insert (Info info) {
String key = info.getId();
int code = hashcode (key); // hash the key
while (arr[code] != null && arr[code].getName () != null) {
++code; // go to next cell
code %= arr.length; //wrap around if necessary

}

arr[code] = info;

HashTable table = new HashTable();
table.insert (new Info("a", "zhangSan"));

table.insert (new Info ("ct", "tianQi"));

3. BHRERHERK

Kl AR 1) Java ARG SLHY

// find element with key
public Info find(String key) {
int code = hashcode (key); //hash the key
while (arr[code] != null) { //until empty cell.
if (arr[code] .getId() == key) { //found the key?
return arr[code]; //yes, return element
}
++code; // go to next cell
code %= arr.length; //wrap around if necessary

}

return null;

System.out.println(table.find("a") .getName()); //zhangSan
System.out.println (table.find("ct").getName()); //tianQi

4. BEHMIER

BRI B Java fCAE S .
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// delete element
public Info delete(String key) {
int code = hashcode (key); //hash the key

while (arr[code] != null) { //until empty cell,
if (arr[code] .getId() == key) {
Info temp = arr([code]; //save item

temp.setName ("caonima") ;
arr[code] .setName (null); //delete item
return temp; //return item

}

++code; // go to next cell

code %= arr.length; //wrap around if necessary

}

return null;

}

System.out.println (table.delete("a") .getName()); //null

B sk

1. gk
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2. BIEHTEA
LinkList #H9%35:

public class Link {
public Info info; // data item
public Link next; // next link in list

public Link(Info info) ({

this.info = info;

}

public class LinkList {

private Link first; // reference to first link on list

public LinkList () {
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this.first = null;

// insert at start of list
public void insertFirst(Info info) {
Link newLink = new Link (info);
newLink.next = first; // newlLink --> old first

first = newlLink; // first --> newlLink

// delete first item
public Link deleteFirst () {
if(first == null) {
return null;
}
Link temp = first;
first = first.next; // delete it: first --> old next

return temp; // return deleted link

// find link with given key
public Link find(String key) {
Link current = first; // start at 'first'

while (!key.equals (current.info.getId())) {
if (current.next == null) { // didn't find it
return null;
} else { // go to next link
current = current.next;

}

return current;

// delete link with given key
public Link delete (String key) {
Link current = first; // search for expected link
Link previous = first;
while (!'key.equals (current.info.getId())) {
if (current.next == null) {
return null; // didn't find it
} else {
previous = current;

current = current.next; // go to next link
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} // find it

if (current == first) { // if first link,
first = first.next;

} else { // otherwise, bypass it
previous.next = current.next;

}

return current;

change

first

Kt 4di A1) Java ARRS 5B .

// insert element
public void insert (Info info) ({

String key = info.getId():;

int code = hashcode (key); // hash the key

if (arr[code] == null) {
arr[code] = new LinkList () ;

}

arr[code] .insertFirst (info) ;

HashTable table = new HashTable();
table.insert (new Info("a", "zhangSan"));

table.insert (new Info("ct", "wangWu"));

3. EHERK
HOR AL 1 Tava QRS

// find element with key
public Info find(String key) {
int code = hashcode (key); //hash the key

return arr[code].find(key) .info;

System.out.println (table.find("a") .getName ()) ;

System.out.println(table.find("ct") .getName () ) ;

//zhangSan
//tianQi

4. BRI
B Mk rG Java AR SZER -

// delete element
public Info delete(String key) {
int code = hashcode (key); //hash the key

wiER - S8
uml.arg.cn
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return arr[code].delete (key) .info;

System.out.println(table.delete("a") .getName()); //zhangSan
System.out.println (table.find("a") .getName ()) ;

//java.lang.NullPointerException
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2. B/ Java ARG SEIR

Vertex T 225

public class Vertex ({
char label;

boolean wasVisited;
public Vertex (char label) {

this.label = label;

wasVisited = false;

}

Graph K25

public class Graph ({
private int maxSize = 20;
private Vertex[] vertexList; //array of vertices
private int[][] adjmat; //adjacency matrix
private int nVertex; //current number of vertices

private MyStack theStack;

public Graph() {

vertexList = new Vertex[maxSizel];
adjmat = new int[maxSize] [maxSize];
nVertex = 0;

theStack = new MyStack();
for (int i1=0; i<maxSize; 1i++) {
for (int j=0; j<maxSize; j++) {
adjmat[i] [j] = 0;
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public void addVertex (char label) ({

vertexList [nVertex++] = new Vertex(label);

public void addEdge (int start, int end) {

adjmat[start] [end] = 1;
adjmat[end] [start] = 1;

}

public void display() {
for (int 1=0; i<nVertex; 1i++) {

System.out.println (vertexList[i]

}

.label) ;

X Graph BIAH R 5V

public void testGraph () throws Exception {
Graph graph = new Graph();

graph.addVertex ('
graph.addVertex ('
graph.addvVertex(
graph.addVertex ('
graph.addEdge

A
B
oo
x('D
0, 1
graph.addkEdge (1, 2
2, 3
3, 0);

graph.display () ;

(
(
graph.addEdge (
graph.addEdge (

(

BTN BEREER
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//depth-first search
public void dfs() { //begin at vertex 0
vertexList[0] .wasVisited = true; //mark it
System.out.println (vertexList[0].label);
theStack.push (0); //push it
while (!theStack.isEmpty()) { //until stack empty,
//get an unvisited vertex adjacent to stack top
int v = getAdjUnvisitedVertex ((int) theStack.peek());
if(v == -1) { //if no such vertex,
theStack.pop () ;
} else { //if it exists,
vertexList([v].wasVisited = true; //mark it
System.out.println (vertexList[v].label);

theStack.push (v); //push it

}

//stack is empty, so we're done
for (int i=0; i<nVertex; i++) { //reset flags

vertexList[i] .wasVisited = false;

//returns an unvisited vertex adj to v
public int getAdjUnvisitedVertex (int v) {
for (int 1=0; i<nVertex; 1i++) {
if (adjmat[v] [1]==1 && vertexList[i].wasVisited == false) {

return i;

}

return -1;

graph.dfs(); //A B C D
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//minimum spanning tree (depth first)
public void mst() { //start at O
vertexList[0] .wasVisited = true; //mark it
theStack.push (0); //push it
while (!theStack.isEmpty()) { //until stack empty,
int currentVertex = (int) theStack.peek();
//get an unvisited vertex adjacent to stack top
int v = getAdjUnvisitedVertex (currentVertex);
if(v == -1) { //if no more neighbors,
theStack.pop(); //pop it away
} else { //got a neighbor,
vertexList([v] .wasVisited = true; //mark it
//dispaly edge from currentVertex to v
System.out.print (vertexList[currentVertex].label + "=-");

System.out.println(vertexList([v].label);
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theStack.push(v); //push it

}

//stack is empty, so we're done
for (int i=0; i<nVertex; i++) { //reset flags

vertexList[i] .wasVisited = false;

}

wiER - S8
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graph.mst (); //A-B B-C C-D




