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A8 (data) SETFENIN TALERAOX %, #0484 4 (data structure) S& ] Ffp oy 4140k 10
ARG i, AL —FE W BIREE N, AR D% A% 4 M (static data
structure), IXJE R4 EGIE AN /N R 2. HAMNEH L 3h A4 4H (dynamic
data structure), UNEEFRAN " WA, EAIRK/ANRATARN), A CAZEARAT Hg K ek & 46/ . i,
AL SN o I A e S A 1 R Ak I 4 o R R

Kt o] LRI AR B 26 7Y, 4B £ A (data type) A LAEA R -

o —MA (value) [HEES.

o —ME A TiE (datarepresentation), &S i%EHE KA b BT AT OB A 1K

o —MRAE (operation) ML, B ANERAEETT LG — N B T %800 2880 b BT A 1.

RE— IR P BB T A 72l BB R A (built-in data type), TG FmiAl
R s S A S8 UM . Javab (i P B RER R | SR AR AR, AR
BERIVEN

B (int) /£-2147483648 (-2°') ~2147483647 (2°'-1) JEBE N FTH EENES . K
3202 #ME ek, A, #d. . BRAEUB 2531k .

TR Cstring) LT A REM FRIFFINES . — NP BEEE A FRE4+h, &
HAT TR R SRKJE DR R IR & 0 B 1 A5 S 81

R PP BV 5 A P RO 28 R AN ] Bl A BT AT N 55K, B3 A R B | O\ 9T B 26 8 1
TR BHINBEHE R, D0 E e M BE R R AR AE



Tlair a w

fEJavad, SIATEIELBINTFERRE L FH (class declaration). FEf)xt % (object) EHEL
PRI, A% EE (instance variable) #i5E T B EHIELR MEIE R R i, Ki#hiE
7 % (constructor) F17 % (method) &% E#EAKR M.

KGN EBREHELFREN —REIA, WEHEH TIPSR . £
HIES AT BEBAASENRIPRERI T ER A7 F 4 (accessor) BIRIA (getter), §
A B EPRER T IER G B H (modifier) BiZ B4 (setter) . Wi EAEME ik k]
PP A= BHE K Y () B B O 4E .

f511.1  counterFIEAHY,

B BATESIAN—NB Acounter (GHEES) FIBEIERR, THESS 4D —NEEE, ¥Idh
B0, LUER A —Kinc () HEREM . THEEEN %Rt — P getvalue () ik, HTIR
BI4FE. XM FF, inc() R—MEBF I, getvalue () B—NMHEH L. BIFH
H1-187R T counter KR,

public class Counter {

private int value;

// Constructor
public Counter ()
{ value = 0; }

// Modifier
public void inc()
{ value++; }

// Accessor
public int getValue()
{ return value; }

}

T RN R 75 B 3 2 B G v H R A BOM A BN B B AN 5088, AT LUE T TR 61 2
MNcounter KN4 :

Counter even = new Counter();
Counter odd = new Counter();

A RELROGR MBI, eventhH BER MM MMM LR TR, oaaitE gl .
SCOL BRI REMIE I T

if (k ¥ 2 == 0) even.inc();
else odd.inc();

FEBVE R AR, SR LT R
o RMILHIZEN ZEREH, XFEREMARNZ, (BIERAROFRF) RAREEE X
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Lo AR .
o REAFHHEUAWFRNE Vi RE KRG LHIRR, EXMVHRESRE TR
J¥ 54 BT S R 5 v SR BRI PR A
o {XAEKH R 5B 77 VE N R R 1Y .
LL_EJEAEL T 4% (encapsulation) 112 & F&#& (information hiding) AJEAH, Bl—ANikit
R AP HIXT RN %5 e 5 H T ERAT RS X FTAARES AT R, RN AT 68 2 1o Be il A 5 Sk L
A LD,

o
%P mg public/i

]

private

LR
Y IT ¥

Bi1-1 B E5RERPRARERE

1.2 HRYIEHEE

fEE—Yhis], BRRENCEHANFTEEENES: SMBEARMMIER, HFHEf
—ETE LRI, B2, AN, HATREMEEREIE R NFAIRRE, BATEMER
BURBRAE R T SEBRR, T B S o] £ P B R E R T A T o BB A7 0% s A B LA G
B e R an ] SE RS R A R K

AR R R R B, FRATTRT BEASKNIE T 4T 5 7E 2R G0 N R AT R AR 1 AR e 1 A e
SEILE, ABX ARG AT IEF b AE F 77 5

% (abstraction) BRZR AN “MAt2a” AR “EBRM” M. 76BN,
FRA I R T8O AR SR FH 0 R X S B 24 T AS A e ] SR 4 45 LA R e
FoRIXECHE . Bltn, AT M IRIZH R, BRAIIEAKENLETEHL 126k
[FRE, EREPANFRF B AT EAE A A MBRR . XFEEEE 8 5 9B 2 B T K
MRl 48 4b % (data abstraction) .

B il S A S RSP, R 4B KR! (abstract data type, ADT) ] LA K«

o —MHMES.

o MERIEMES, - MREMERRT LIS —HN T BT X .

EAUTEEE R R, T HIX R ERAE R R T AL 4 £ 3R1F (abstract operation).
WA, BRI TR T HOR R R I AR B 1 SEEL AR B R

B EAERAL R — AR SO b X — 4R MEE S, X SRR T X 5RO,



4 | F1E 4 #

% IR R ORI . MR £ I (implement) 45T I A HR AT XEERRH
BRAEMSEHL. ShRBERR AR % P LU B A0 O TSRl T eI SEIR (LI 1-2).

w0 | S
Kz gt [T | RS

B2 %P, BOS5LIAKER

MBS R RAN EER A B, BPOATET AR SSEL 3 ol AER &,
b, FATAT AR A BB 777 8, TR ANE X L R A R SEBL: K, h X% P b
w7 BRI, Ht, RERFROAE, HAREMOERAZEmE .

1.2.1 ADT B9#4%&1jE AR

HANADTVZA — M HAEHLH (specification) (4% (contract), ‘B8 EADTHIAE—MEAE
(BFEBRERN ST SHCRMERERD, B E BRI RE, AR EH T LM ErR 5.

ADTHIEURE BB 2 ADTHISEILE FIADTII & P Z 8] (1 #49X (agreement). SEHL# 51 T2 (L4
 ADTHUMS Ut I SE B0, (HAS Ko ADT AR A ol 1 4 FH #4510 25 7 A F AD TR 35 B o 4
SE HIERAE L BEADTIIE, (AASGOADT 2 W] SELAY

1.2.2 ADT B9

LI —ANADT, ASISE BT 55«

o WEHHER R, CLIUEM THATREIME, I HMZERAN.

o MHEANAIREMIRIERIE ML, REFELIUES T OEFNBIERRE, Fiaib
Bt (AEMRR BT BRI ) NaZ 2R 1.

1.2.3 Java 1 ADT B9MA&i% AR 5K

fEJavaili 5, A LUH PRl 7 AR R ADT I AEAR 58 B

Pk ADTHIFRS 6 F4d %% % 9 (abstract class declaration) 7%, ADT{ISZHLH
PRz S KM B4R E 5 8] (concrete class declaration) i,

R ADTHIRUR 68 HiJavadd 0 (interface) 7k, ADTHSEHLH SEIL1Z3%: 119K
TRo

IXPIRP LA L —FER, R R Javadl 52 fr b —FhERRR A0 B 26 A 3% 43 % Hl Java
k.

511.2 Date ADTHIRLMS UL 55 5L B .

pDate ADTHiR—MH® (. H. H), BEAWTFNAHTEK:

o BllEWIRER RPTAL &, BUERARIMK H .

o AILAHHE(y). H(mAH(@)HEH M.
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o A[LIILISOKE R “y-m-d” B/xHM.
o A LU 4T H # M AR HEHE K o
FRITiE #1202 Fl Javad O RS ADT A 52 BH -

EFE$1-2 Hlava¥: O RIRMIDate ADTHUAS 36

public interface Date {

// Modifier
public void advance (int n);

// Accessor
public String toString();

}

Date$% [ H 7 B B 5 A 773 43 il F T4 2410 H 393 i) R SR HEBER R AR [B] FHISOMS X & /i H

I
BA T LR A B R 177556 0Date ADT. B #1-3t (fDac el KA AL

EFER1-3 Date ADTHIZE L

public class Datel implements Date {
private int year;
private int month;
private int day;

// Constructor
public Datel (int y, int m,
if (m< 1 || m> 12 ||
d<1 || d> length(m, y))
throw new IllegalArgumentException("Improper date");

int d) {

year = y;
month = m;
day = d;
}
// Modifier
public void advance(int n) {

day += n;
int last;
while (day > (last = length(month, year))) {
day -= last;
month++;
{ month = 1; year++; }

if (month > 12)

}

// Accessor
public String toString() {
return year + "-" + month + "-" + day;

}

// Auxiliary methods
private int length(int m, int y) {



g1 & »

switch (m) {

case 1l: case 3: case 5: case 7:

case 8: case 10: case 12:
return 31;

case 4: case 6: case 9: case 11:
return 30;

case 2: return (isLeap(y) ? 29 : 28);

default: return -1;

}

private boolean isLeap(int y) {
return (y%4 == 0 && (y%100 != 0 || y%400 == 0));

: }

Datel KL T pate AN 1L, ZRIEATE =MRH HLHZE Byear. nonthflday,
PARe— ATV R, XBEMdayRAE—NHPREILR. Mo, B IEF ) 7
#length() MlisLeap () »

BEOSLID BFL 2 —R—RABEEORFEAE, FPRALZLMSERLW. Fi,
AT US thpatefZ O K 55—~ EHDate2, EANKMLHIZ R R Hyearfday. XHE HdayF
INMEEPREILR, flw, TEHR—FEPHEBIR, PENBE —REBI6SK. FIFHEHI-4
AEDate2 KA,

BFESE1-4 Date ADTHISE-AEH

public class Date2 implements Date {
private int year;
private int day;

// Constructor
public Date2 (int y, int m, int d) {
if m< 1 || m> 12 (]|
d< 11| d> length(m, y))
throw new IllegalArgumentException("Improper date");
for (int i = 1; i < m; i++)
d += length(i, y);
year = y;
day = d;
}

// Modifier
public void advance(int n) {

day += n;

int last;

while (day > (last = (isLeap(year) ? 366 : 365)))
{ day -= last; year++; }

}

// Accessor
public String toString() {
int m = 1, d = day;
int last;
while (d > (last = length(m, year)))
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{ d -= last; m++; }
return year + "-" + m + "-" + d;

}

// Auxiliary methods
// The declarations of length() method and isLeap() method are the same as the Datel's
}

1.3 BHRHFEXRE

# (string) EFHRMTFE], RLEFFHIELN T4F (index) . F# (substring) A& H P FHF
17175, BRKE (length) RHEPFFHFMNIE. £ (empty) HFHIKERO.

1.3.1 & ADT B9# &1 AR

FEFFi H1-502 fJavati QRN BB . 3 DR BT 5 AN O 24 AT SR R N 2,
Fr L e 4 0 Ui 1) & J5 ik

BFER1-5 HBADTHIHE B

public interface MyString ({

// Accessors
public int length();
// Return the length of this string.

public char charAt (int i);
// Return the character at index i in this string.

public boolean equals(MyString that);
// Return true if and only if this string is equal to that.

public int compareTo(MyString that);

// Return -1 if this string is lexicographically less than that,
// or 0 if this string is equal to that,

// or +1 if this string is lexicographically greater than that.

public MyString substring(int i, int j);
// Return the substring of this string consisting of
// the characters whose indices are i, ..., j-1.

public MyString concat (MyString that);
// Return the string obtained by concatenating this string and
// that.

1.3.2 & ADT B9S2

BATRT LA B K BEn i En N PR BT R &, B 1-3af7R: 803 H 8 K Eap
TR ERE RS, WE1-3b87R. B HBARREELT 2%, FhXFB_EEN, A
AES AFUER 775 «
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public class ImmutableString implements MyString {
private char|[] array;

// Constructors
public ImmutableString()
{ array = new char([0]; }

public ImmutableString(char[] that) {
array = new char[that.length];
for (int i = 0; i1 < that.length; i++)
array[i] = that[i];
}

// Accessors
public int length()
{ return array.length; }

public char charAt (int i) {
if (i < 0 || i »= array.length)
throw new IndexOutOfBoundsException() ;
return array[i];
}

public boolean equals (MyString that) ({

ImmutableString other = (ImmutableString) that;
if (array.length != other.length())

return false;
for (int i = 0; 1 < array.length; i++)

if (array[i] != other.arrayl[i])

return false;

return true;

}

public int compareTo (MyString that) {
ImmutableString other = (ImmutableString) that;
int lenl = array.length;
int len2 = other.length();

for (int i = 0; i < Math.min(lenl, len2); i++) {
int comp = array[i] - other.arrayl[i];
if (comp != 0) return comp;

}

if (lenl > len2) return +1;
else if (lenl < len2) return -1;
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else return 0;
}

public MyString substring(int i, int j) {
if (i < 0 || i >= array.length ||
j <0 || j > array.length || i > j)
throw new IndexOutOfBoundsException() ;
int len = j - 1i;
char([] newArray = new char[len];
for (int k = 0; k < len; k++)
newArray[k] = array([i + k];
return new ImmutableString (newArray) ;
}

public MyString concat (MyString that) {
ImmutableString other = (ImmutableString) that;
int len = array.length + other.length();
char[] newArray = new char([len];
int i = 0, j = 0;
while (j < array.length)

newArray[i++] = array[j++];
j = 0;
while (j < other.length())
newArray[i++] = other.array[j++];

return new ImmutableString(newArray);
}

public String toString()
{ return new String(array); }
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