2VNND PTAY IR AR 79D N3
Y9891 NINNAN 19990

2VNND YIRS RIAN

Jn) 1Nan

2009

NN

YW VYW :jnann gt .

IMIR 2TPY IRTI ,DNON §PPDA DYPNI DR MY TaYH W ,Sann nrnan pr =
RO P

JI0R DNIVNND IR DAVNNI YINYYWA A0 Inn -

1171 .RVPVI NINIAN MIANNL VINVYAY PHNIN .JNIND DMV 2V MHORWA HI HY Yy =
DAV NVYIANI NI NN JPYR MIANYY NINAN NIANNI MAIVN 1IN3Y D)
21TV DX DIPRY 72T I 9172 19IRA PINnY NN L jnann

OM%IN YN AT HI + NAND NIANN + JNANN DMV NR PIMNY W Arnan M -

LIRT MIVYY 1M1, RNW N9RY 53 5 MYy 715 NNNON NN MYYY THX WHIN DR =
177032) PITA NN 17720 RN MDA TY 9

N21VN .PPYN N2IVN 1IN ,NNMDN NORYY IRYN N2wN NnY 0YNon RY onR DR =
J2PON TP Yapn PN 19IR2 NN

RY MIIVN .72 RMP NPRY 29N TN AN Y5 MAIRp NYaY marn mawnn .
.0 1% 9 MNP

N7INR RY NNIONN IR ;0NN VOP HY HI1vaY NINRY N2ON 2IN5Y Dnwpann oR - =
2079103 NHYRWA 70 IR 19 DR ROR PPN VOPN DR P17aH

MR NN .JNYY NPVRYRM TIIRA 295 NN P2 ,NIVAVIN 1ANINY Monn =
NRYVNN NR MRYNN 10 DR IDAR ,MTIPI MNS 12’ TN RYY MHa7on IR
.NYRYA NITINY

JP2PY YN 1972 DTYINN NANN THINAIPRTIN DAY DIMNN YY) .
JDHRNMIV DPVID NP HY MTIPIITIV RY =

1NNY8Na



(NSRWY Y9 MITIPI 2 ,MOYRY 6) 'R PHN

RIAN TIPN YOP ©OTN N .1
String b = new String("a");
if(b =="a")
Systemout.print("a");
if (b.equals("a"))
Systemout.print("b");

a .N
b .2
*)ab
XM MY RY YOPN D T

( () PR oy 11Y2p DrTINI NPAY 1T HaR L(3) RN NN NAIVNN)

5550 D”pPNN 12V DMIN) NN RN (stack) NIoNN .2
first in, first out .R

last in, last out .2

firstin, lastin .3

first out, last out .7

(*) 12121 RY N2IWVN R .0

2VNND PTNI IMTY N2 NPINN NVIWA DWNRNYN 1IRY N1 ,01M01 Y712 PIN 7N 1m .3
c IN1PN H3Y RIN INVWHI TR HY VISMN 10T ,NRTA NVIWIAY 72N0N .ATH TIYNI DY VI
2NN HIY P WTNN TIPN INVWHI TR HY WISMNN AT .TIVNN DT IR DIYI8IN NYI NNV

c R

2c .2
Fc+l
log (2¢) .7
JNPNN TIPNN ST DR NYTY 201 MYY VAR IR

3

?Java Naw YW virtual machine 1 NN MNIN’ PR .4

NYIN NN NNV WY DYA DI NPNRN TP NR WINN Hanph PIN RY R
INY MYa Mpn .2

Iy LY PN 2

(*) MM (2) Y (R) .7

() (3) (®) .0

12121 RY N2WVN 9R I
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IRIAN NTIDNA INHANN .5
public static int f(int x) {
if (x ==0) return 1;
return f(x-1)+f(x-1);
}
2 f(10) " tmn nNn

1T .R

10 .1

100 .

(*) 1024 7

... W 799 DONN virtual method calling ¥’ Java NavwHvy DMINIRYI .6

NOWN TXY NOYIAY MHRIVIN NN HY MTINNY R1IPY MNI? java N7on R
DYYRIVIN DMIVNIY DP?HNND DIVNI P2 NINAR WY java NI”ON1A .2

(*) run-time 2 VP?2IRN N Y NYAPI NYXINNN NTINNN java N1NON1A .3
VITVPRN DTN VTRV DRIV ANTINI MY java N1IdN .7

12121 RY N2WVN R .0

% % %

12121 NIVNN INY W99 .0TN DR TR IRIN 1INIY MIOINN MINING :22 1Y
19IR2 MHYIONI MNIR MWD ,NRT DY TN . TIP NN MYNTY MHORYD 2179 NnR
JUTIPI DTN IR NNINNIY NYRN IMYNVN

'a phn

(hours) MYW : 090N NT2"Y MINPN AT NTIPI 93 10T MTIPI MIX»NY Time DY NPHNN NN
IRIVOPOLN MNPV (14,5) NN P MINPN X"ANR MPT YHAM DPNY IYWN ,5WNY .(minutes) MpT
RN MOYRVYA HY NP 7 Time NRYNN" 1NVY YN 472 IPHIND TIY'N NR IRPP ."14:05" RIN

19 DR ROR | Time 20N DXY N2 FVPIVONPN . Time NVPIVONPN 5% vINM AN (MTp15) .7
111 egal Argument Except i on P17 10VPIVONIPN DT NIPNIA .0M”NY minutes IR hours DMVINIIRD

public Tinme(int hours, int mnutes) {
if (hours <0 || hours > 23 || mnutes < 0 || mnutes > 59)
throw new |11 egal Argunent Excepti on();
this. hours = hours;
this. mnutes = m nutes,;

}

D¥YN DR true NN Time M0N DXY NYapn NTINNA .after NTINNN YW VIR 1aNI (MTIPI 5) .8
MR,V HY HpnY 713 .3:15 1 KT 17:05 ,5wn5 .NINR false 1,107 MINA MNNIN DRYIN T
LTIRD IMR) MYV 24 MRS MI?Y (RTD MTIPI NYY 0NN

public bool ean after(Tinme other) {
i f (hours == other. hours(

return mnutes > other.m nutes;
return hours > other. hours;
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1IN NTIPI DR AXMNY String N°TNN NTINNN .toString NTINNN 5v WINM 1aNd (MTpPa5).9
"y (7,3) -1 "14:05" *"p ax1N (14,5) ,5WNY .00aAR YV DIRNN TIAM DY "hh:mm" N°1ana NN
."07:03"
public String toString() {
return ((hours < 10) ? "0" + hours : hours) + ":" +
((mnutes < 10) ? "0" + mnutes : mnutes);
}

991 pwnnn .Comparable WY (interface) pwnn 0»p Java HYv MpYNNN N»1902 (MTIPL 5) .10
MOSRYWN HY MY DMy 1Y HY 7.1 577 NN NR wNnb 1TPanwy ,compareTo NNYY 1TINN
:MINAN

STYYN RIN NNYY interface 100 PINI MNP IRN LR

7NN 5Y MRann pa nYINY N NVPIVDIR NPYNNI Interface IRNY TWAR :N2IWVN
2 MY’AINY MTINNN Y5 NR WNNY NN IMR NYHRNNY APYNN Y3 :A1N TN Interface
.Interface

axyn .after nTINNN Y “...0 HITH” DN DR WNNY VONN Time NPYNN HY 2PN NIRIY N .2
JIRTD NXONAN YV MM Y IRN “Comparable N71Ya AT DR WNANY Y 7 Y Y INR

M2V MINR MPHNN L2 I3 .RMIP INY 1P TIPN 1991 0ITIVD INY A7 WINH :NWN
.Time Mon Dmxy Yy 51995 MY3In Comparable NR DWNNNY DINRY HY 91985

!

) Pon

NIRYY MINN N2I7 NINN NI ,RDNTY 1IN DINT MY NIX»YNY Schedule DWA NPYTIN NIINI
INMY NN NRTA NINNN YV DAINTH MY DR .X"ANR 3 TY D708 12 MYW P2 1YW '8N Y5 main
179 MR Schedule DISON DRY Y

.(12,0), (12, 30), (13, 0), (13, 30), (14, 0), (14, 30), (15, 0)
VINYY NNNTY INVY YN 9T NRY 7390 2" winn ,Schedule NRYNNT 1NVY YN 9T NR IRPP
RN MORWYA HY NP (PINRD YN 97) “Schedule NpYnna

.IRIYNA NWNINNI NRYP Time NPYNNY NXINY W MIRAN MHYRWA Y91 :2Y 10w

100 YV P YN N2 NVPIVONPN .Schedule TVPIVONPN YV WINM 1aND (MTIPI 4) .11
12770 MRRNA 2% 1Y .(0,0) DTN 1ATH NTIPI NR TIYNY 021917 (Time 0N DINAXY) 10T MTIP)
NIRAN MWNA Y 15PN (0,0) 1PN NTIPI NDION ,NIRT DY TNY .PM HYNMRN TIVN Haph Draxn
21909 MR N0 1991 Nana
public Schedul e() {
times = new Ti me[ 100];
times[O] new Ti ne(0, 0);
numri nmes 1;

}
NN T NTIPA VORI NYAPN NTINNN .nextTimeAfter NTINNN YV WINN 1aN (MTIP) 7) .12
mY OR ,HwnY .ndyndn INra YR NAIPN DANTH MO IPTH NTIPI NR NN (Time )0n DXY)
NTInNn L(13, 55) RN NNMN R nTpn (0, 0), (9, 34), (14, 12), (15, 8) RN DNt
RN T NR NN ATINNN ,MAT AT MY YV VOPVIIPL . (14, 12) NTA NTIPI DR 1NN
ANWHI INT NN ,NRAN N207N YV
public Time nextTinmeAfter(Time t) {
int i = 0;
while (i < nunflinmes && t.after(tinmes[i]))
i ++;
return times[i];

}
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DNt MY NR AXPNY String N7°TNN NTINNA .toString NTINNA YW VINM 12N’ (MTIPI 6) .13
nmn aTnnn (0, 0), (9, 34), (14, 12), (15, 8) R Danth MY or ,Owvnh
(0NN Y MITIM T MTIPI) " 00: 00 09: 34 14:12 15: 08"

public String toString() {

String s ="",;

for (int i =0; i < nunTines ; i++)
s =s + times[i] +" ";

return s;

}
}

T DR WITTY RY 0NN HaR ,ARDION MINR PINRD NN DY trim MYYH NI INHY NAWwN

:15 IR 14 NYRY HY 1Y

,NINI 10T NTIPY DINTA MYY 190N ATINNN .addTime NTINND YV WINM 12N’ (MTIP 10) .14
nTpPNn (0,0), (9, 34), (15, 8) RINMINN DINTD MY DR ,HWNY .DNNATN ITO HY NINHY PN
(0,0),(9,34), (14, 12),(15,8) :Y Dmm mHY NR MYN 1TINNN (14, 12) R0 N1IMN P
NINY AWAR 19 113 .( 0, 0) :NNR INT NTIPI MNAY W2 DN MHYaY NINY VAR 19 Y
VTN NTH NTIPY DR D3 9905 DIPN Pravn v TIvNnaw

public void addTime(Tinme t) {

int pos = 0;

while (pos < nunTTinmes & & t.after(times[pos]))
pos++;

for(int j = nunifines ; j > pos ; j-- )
times[j] = tinmes[j-1];

ti mes[pos] =t;

nunmli mes++;

mbn NN AT NTIPI NHVAN NTINND .deleteTime NTINNN YV WINM 12N (MTIPI 10) .15
.D2INTH MY NP DR TN NTIPIY N2INY IWAR DN
public void deleteTinme(Time t) {

int pos = 0;

while ((pos < nunilines) && !(t.equal s(tines[pos])))
pos++;

for(int j = pos ; j < nunTines ; j++)
times[j] = tinmes[j+1];

nunili mes- -;

}

.100 YV »1ap H712 DAt MY I¥»H VHNN Schedule NPYTN HV AXYNN NIRIY 29 (MTIPI 3) .16
T OR PRYD 2107 :10PYTI 1PN MNP DR AR DRI IPHTIND NND NR PHRTHY DIRD
VAR PR NN client NY INR DT D2 ANt MIMY XY client 1 TIPY DY TVARN YAR ;NTY 1N

STIP 2IN0% TNX PR LPINI NP 720N 2NRTD NWITH DR wHnd

,Schedule(int maxNumTimes) N1 ,01 TVPIVOIP NPOYNNY (DNYNY) OINY PIN :N2IVN
.maxNumTimes 5712 7N PTINY

NR MIYY P71 R ;IIOPIVOND TV QDINY THIND DR 78Y N2YN AIRDN NAIWN 29 Y
JTNIN MOVPIVONPN
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NR 990% DIpn P2A0N W TIYNIY MmN 2 R RIN addTime NTINND YW Wi (M) 3) .17
MY 2RYN TINN DR D) PIIY PYVNAN NIINNY T POINY IR NNVH PIX NN .AVTNN T NTIPI
ST 2% TN PR LPIN NN

PYTHY NN ATINNNL100 RIN HTHN DR .TIWND DT DR 71725 Y9 0TIP NIMIN ATINND :N2IVN
JDNRNN NYTIN NAMIW exception

799N

Schedule NpPYNN NNPYP NNMIPNRA .NNPH RY NanNn HV 3 PHNA MIRNY Schedule NPYTINAY NN
MVY YN 472 NPYNNN RN DR IRTPP .DTIP 1N T M (API) pwnn MR pr1a nd vv NNy
RN MORWYA HY NP "NIVIPN NRYWI Y Winn Schedule npYnn”

RIYNPI MWnNRn Mn»p TimeNode Y Time MPYNNY N7INY W2 1Nana MINiIn moYrRwn Ysa

PN PYIYY RIN HTAINN 2 PN HW MORYY MDA MY MNT MR MOYRYIN PON 22 W
JIWIPN NNYYI YW VOPVIPI TYHY MIYH

N3N 10T NTIPA VORI NYAPN NTINNN .nextTimeAfter NTINNN YV WINM 1aN (MTIPI 10) .18
mY OR ,5wn5 .A5yndn Inra YR NAIPN DANTH MY T NTIPI DR NPNNY (Time 30N DY)
NTInNn L(13, 55) RN NNMN R NTpn (0, 0), (9, 34), (14, 12), (15, 8) RN DNt
RN T NR NN ATINNN ,MA2T ANt MY HY VOPLVNIPR . (14, 12) NTH NTIPI DR 1NN
ANWHI 0T NN ,NRAN N2070 YV
public Time nextTinmeAfter(Tinme t) {
Ti meNode p = list;
while ((p!'=null) && t.after(p.getTime())) {
p = p.getNext();

return p.getTine();

}

0NN MY NR AXPNY String 17TNN NTINNN .toString NTINND YW WINM 12N (MTIPI 10) .19
nmn aTnnn (0, 0), (9, 34), (14, 12), (15, 8) R Danth MY or ,Hwvnh
(0NN Y MITIM 1T MTIPI) " 00: 00 09: 34 14:12 15: 08"

public String toString () {
String result ="";
Ti meNode p = li st;
while (p !'= null) {
result += p.getTine() + " ";
p = p.getNext();

return result;

}

T IR WITTY RY 0NN HaR ,ARDION MINR PINRD NN DY trim MYYH NI INHY NAwN

:21 IR 20 NYRWYW HY 1Y

,ANM) INT NTIPY DN MYY 190N NTINNA .addTime NTINNA YY WINM 12N (MTIPI 12) .20
nTpn (0,0), (9, 34), (15, 8) RN MIMNN DN MY DR ,HVNH .DNINTH ITO HY NPNY PN
(0,0),(9,34), (14, 12),(15,8) :% Dmm mHY NR MYN N1TINNN (14, 12) R0 N1IMN P
NS TWOAR 19 115 .( 0, 0) :NNR INT NTIPI MNAY W DNt MHYaY NInY VAR :19 1Y
VTN INTH NTIPY DR D3 9905 DIPN Pravn v TIvNaw
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public void addTinme (Tinme t) {

Ti meNode p = list;

Ti meNode prev = list;

while ((p!'=null) && t.after(p.getTime())) {
prev = p;

p = p.getNext();
}
Ti meNode newTi neNode = new Ti neNode(t);
prev. set Next ( newTi neNode) ;
newTi meNode. set Next (p) ;

mbYn NN AT NTIPI NHYVAN NTINND .deleteTime NTINNN YV WVINM 1aND (MTIPI 12) .21
.D2INT MY NNYP DRI DTN NTIPIY N2NY TR .0%InT

public void deleteTime(Tine t) {

Ti meNode p = li st;

Ti meNode prev = |ist;

while ((p !'=null) && !'(t.equals(p.getTinme()))) {
prev = p;

p = p.getNext();

prev. set Next (p. get Next ());

.(API) pwnn MR 172 W’ Schedule NpYNN YV MRDIIN INVH PRIV 29) (MTIPI 3) .22
JIRTD MITMIRD YW TINR 239N PN IRN

MINR MPHNN YV TIPa NYIY 71X DIV 91 Schedule H® WINMIN DR NNYY 1N° :N2IVN
.Schedule Y» D'MPYVI MYNNYNRY

:(22 7Y 18 MYRY) T PHNI MININI MNPV

Jist 1TYN HY MY 1TIY MIVN D202 NIVIPRN NPWIN DY PIY Mnwn TNk 00arn .1
ANVIN DR DNNY 717

IPT2 MINR MWD .(null) APPYIN DY DIYPANY PITAY NIV RY MAIWN NN :NXP IRIN .2
.null pointer 9 923109 N919°W ,p. get Next () . get Next () 1173 1YW WY AIRMYN JINa IR ,NNT

TP DTN T RMP RDY PVIOR R Hamon Tip 1YHOw mawn .3

(jnann o)
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Time DpYNn 1Y 97

MpT (hours) MYW :DMADN N1 2P MIRYN AT NTIPI Y AT MTIPI MR Time NpYnn
RIN HRIVOPLN INRPY (14,5) NN Y MIRPA ¥INR MPT YHAM DNV NYWN 5015 (minutes)
"14:05"

/! Represents a point in tine.

public class Tinme {
private int hours, ninutes;

/'l Constructs a Tinme object fromgiven hours and m nutes
/] arguments. |If hours or mnutes contain illegal values,
/1 throws an I1| egal Argunent Excepti on.
public Tinme(int hours, int mnutes) {

/1 Code omtted.

}

public int getHours() {
return hours;
}

public int getMnutes() {
return mnutes;
}

// Returns true if this tinme is the sane as the other tine
// and fal se ot herw se.
publ i c bool ean equal s(Tinme other) {

/] Code omtted.

}

/1 Conpares an other time to this time. If the other tinme is greater
/1 than this tine, returns true. O herwi se returns false.
public bool ean after(Ti ne other) {

/1 Code onitted.

}

/1 A textual representation of this tinme, in the formhh:mm
/1l For exanple, if hours=7 and m nutes=13, returns the string "07:13".
public String toString() {

/] Code omtted.

}
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(array) 7TIYn "y WINM ,Schedule NPYNN 1Y 97

N1 92 M2 MIRXY MINN NI NIND N1 ,RPTY 1IN DINt MY MN»n Schedule NpHNn
DXY 7P 3xMY 1N DRI NINND YW DINTN MY DR .X7ANR 3 7Y D7INRA 12 MyW P2 NYw
79 IRV Schedule ©19ON

.(12,0),(12,30),(13,0),(13,30),(14,0), (14, 30),(15,0)

/'l Represents an ordered list of tinme points.

public class Schedul e {
private Tine[] tines;
private int nunfTines;

/1l Constructs a schedule as an array of 100 Tinme objects, and inserts
/1 to the schedule a single tine point: (0,0)
public Schedul e() {

/1l Code omtted

}

/1l Adds a given tine to the right location in this schedule, keeping it
/1 always sorted. For exanple, if the schedule is (0,0), (9, 34), (15, 8)
/1 and the given time is (14,12), the schedul e becones
/1 (0,0),(9,34),(14,12),(15,8).
public void addTime(Tinme t) {

/1 Code omitted

}

/1l Finds the tine in the schedule which is closest to a given
/1 time "from above". For exanple, if the schedule is
/1 (0,0),(9,34),(14,12),(15,8) and the given tine is (13,55),
/1 returns the tinme (14:12).
/!l Assunmes that there exists at |east one tinme in the schedul e
/1 which is after the given tine.
public Time nextTinmeAfter(Time t) {

/! Code omtted

}

/1 Deletes a given tine fromthe schedul e.
/1l Assunes that the given tine exists in the schedul e.
public void deleteTime(Tine t) {

/1l Code omtted

}

/'l Returns a textual description of this schedule. For exanple,
/!l if the schedule is (0,0),(9,34),(14,12),(15,8), returns
/1 the string 00:00 09:34 14:12 15:08 (the tinme points are
/| padded with zeroes when needed and separated by spaces).
public String toString() {

/1l Code omtted
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(linked list) NIWIPN NNIWI "y WINM ,Schedule NPYNN 1Y q7

MYY 129 1YW .AMR NONN DRI IPYIND NP RY DTIP 1NN Schedule NpYNNNY NN
MTINNA TIYIN YY IR DINN RY IR 199 (interface) pwnn IMR P72 W MPHNNN

/'l Represents an ordered list of time nodes.

public class Schedul e {
private TinmeNode list; // Points to the first node in the linked list.

/1 Constructs a schedule, inplenmented as a |inked |ist of TineNode
/'l objects, and inserts into the list the single time point (0,0).
public Schedul e() {

this.list = new Ti neNode(new Ti me(0, 0));
}

public void addTime (Tine t) {
/1 Code omtted.
}

public Time nextTinmeAfter(Tinme t) {
/1 Code omitted.
}

public void deleteTine(Tine t) {
/1 Code omtted.
}

public String toString () {
/1 Code omtted.
}

(RI9N2 N7 NRT APYTIN YW TIpN) TimeNode NPYNN

/!l Represents a node in a linked list. The node holds a point of tine.
public class Ti neNode {
private Tine tinme;
private Ti neNode next;
public TinmeNode (Time tinme) {
this.tine = tine;
this.next = null;

}

public Time getTime() { return tine; }
public void setTinme(Tinme tine) { this.tine =time; }
public Ti meNode getNext() { return next; }

public void setNext(Ti neNode ti meNode) { this.next = tineNode; }
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Schedule NPYNN2 WINW NPNT Y 9T

NI MRRY MA7 YV DNt MY N1 2" Schedule NPYNN WINYWN NR DHTN 11789 TIPN
RN N30 YV RN AT AR DOTN ,IMR VAT ,D0INT MY 1N TIPN NPT MY 19010
M50 DR DTN 2V, DRI MYN (9,15) 91N NTIPI DR HVaAN ,09:15 NYWN MINR

public class Schedul eDeno {
public static void main (String[] args) {
Schedul e trai nDepartures = new Schedul e();
trai nDepartures. addTi me(new Tine(7,2));
trai nDepartures. addTi me(new Ti ne(11, 35));
trai nDepartures. addTi ne(new Ti ne(9, 15));
trai nDepartures. addTi me(new Ti ne(9, 40));
System out. printl n(trai nDepartures);
Time currentTime = new Tinme(9, 20);
Systemout.println("The next train after
" departs at " +
trai nDepartures. next Ti neAfter (currentTine));
Ti me cancel | edTine = new Ti nme(9, 15);
trai nDepartures. del et eTi ne(cancel | edTi ne) ;
Systemout. println("The schedul e after deleting " +
cancel l edTime + ":");
System out. println(trai nDepartures);

n

+ currentTine +

e O WINDOWS  system 32 cmd.exe

D:sdemosexam*javac ScheduleDemo.java

D:vdemo~exam*java ScheduleDemo

AA:88 A7:-A2 A?:15 A?:48 11:35

The next train after B?:28 departs at 89:48
The zchedule after deleting B9?:-15:

B8:08 A7:-82 097:409 11:35%
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