1 N
10 9901 YN

:9199Y5 NN

.DPN INKI RN TWN DIDHIND NWIN OONN XDP IR PV NP @
.(http://virtual2002.tau.ac.il/) 7253 VirtualTAU 1 no7yna nwyn D9nn neon - e
NP> ZVainer wpnwnn MY ,NNITY) WRNWND DY IR XYNN TN ZIP XDIp vind v .1
:9y3 ZIp N 2P (Zvainer.zip x2pn

D25 M 3.0 190101 DoNY NN Donn details.txt owa o»wN DV NP K

WNNY DNYPIANN DNIX NPINNN DY java n oxap .2

java noxap Y5 Hv pnyn DY LOPL NP A

MONRYY MAIWNN Oy aNSWErs bwa LOPL NP .7

129 OV

.assignment10 n5*ana 22805 ¥ N YNNI MPYHNHN Y5 NN .1

[\S)

27912 DO NP MPONHNT MNY DY Tapny ¥

DM TIPY QONA NPXTAN MPONN TP IR YINY v 3

~

2 PON NN .MNIAD DOWII DIV DM)INN 22 NN AV X)IPY DINA XIMIN



Py 20) T8y NN PITA—'N PHN

DN NN DXNIOVYO DMNHYY DMIADN NNXMNN MNIND DPNNN NPONHN M) M PONA
70N NPYNNN Wi NX o) (TestRomanConverter.java) Np>Tan Tip DX D) ¥HIND DV

.(RomanConverter.java)

(MTIP) 15) .0YW 19919 3917 190D1HN NIND

.TestRomanConverter owa nponnd XIp) .eclipse-1 np>7a npdnn may .1

JUnit Test Case 7102 a8y CTRL+N-2 winnwnd ynm

Select a wizard —

Create a JUnit Test Case

Wizards:
test

4 [ Java
a [= JUnit
E) JUnit Test Case
£ JUnit Test Suite

@ < Back Next » Ean

YOI .NTAX YW NI90 P9 NDMIN NINNDN 12 NN VIVON NIAPHRN NIAY NPXTaNn P .2
: N2D NPYTAN NTHINHD NN

@Test

public void testUnits() {
Assert.assertEquals(1l, RomanConverter.valueOf("I"));
Assert.assertEquals(2, RomanConverter.valueOf("II1"));
Assert.assertEquals(3, RomanConverter.valueOf("II1"));

DTN NNN MY @Test 23m51 Y NPYTA NTIND 1Y DNNON NRY TOY 2D 1IW : NIYN

PYTAN NTINN NP MIAPY SNV MDSIMPN MNNY DI IR VPN .3
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Run &= b | Ju 1 JUnit Test Alt+5Shift+X, T

Debug As r

Run Configurations...

Profile Az ki
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=
[% Packag ('Eg Type Hi (mru JUnit
Finished after 0.012 zeconds
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o
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Runs: 1/1 B Errors: 0 B Failures: 1

] testUnits 0000 )

4 E assignmentl0.TestRomanConverter [Runnes

NDNN MAYN NPYTAN NIDNY T WIDNHN DX NPN

{2 Packag ﬁg Type Hi (d’u JUnit
Finished after 0,009 seconds
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Runs: 171 B Errors: 0 B Failures: 0

¢l testUnits (0,001 5)
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@Test
public void testFives() {

Assert.assertEquals(5, RomanConverter.
Assert.assertEquals(6, RomanConverter.
Assert.assertEquals(7, RomanConverter.
Assert.assertEquals(8, RomanConverter.

valueOf("V"));
valueOf("Vi"));
valueOf("VII"));
valueOf ("VIII"));
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@Test
public void testFour() {

:4 DNYA NI DAPNNN TIWNY

Assert.assertEquals(4, RomanConverter.valueOf("IV"));

JPY 2NN N I7NY DOWITIN DNPINN NN NI

:(‘X7) MAYYN 11902 O) TINNNY T NPYTAN NIDIN NX 122NN

}

@Test

public void testTens() {
Assert.
Assert.assertEquals(10,
Assert.assertEquals (11,
Assert.assertEquals(14,
Assert.assertEquals (15,
Assert.assertEquals(19,
Assert.assertEquals(20,

}

W D’ mnn ‘C’ 50 a0 ‘L

@Test

public void testSomeMore() {
Assert.assertEquals (50,
Assert.assertEquals (59,
Assert.assertEquals (87,
Assert.assertEquals (44,
Assert
Assert

RomanConverter

RomanConverter

RomanConverter
RomanConverter

assertEquals(9, RomanConverter.valueOf("IX"));
RomanConverter.
RomanConverter.
.valueOf("XIV"));
RomanConverter.
RomanConverter.
valueOf("XX"));

valueOf("X"));
valueOf("X1"));

valueOf("xXv"));
valueOf ("XIX"));

: 02791V .INY MMA) MIID NIAY MP>T2 D) 10N

LDYON NN ‘M’-) 500

.valueof("L"));

.valueof("LIX"));
RomanConverter.
RomanConverter.
.assertEquals (369, RomanConverter.valueOf("CCCLXIX"));
.assertEquals (2751, RomanConverter.valueOf("MMDCCLI"));

valueOf ("LXXXVII"));
valueOf ("XLIV"));
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@Test

public void testRomans() {
Assert.assertEquals("I", RomanConverter.toRomanString(1l));
Assert.assertEquals("II", RomanConverter.toRomanString(2));
Assert.assertEquals("VI", RomanConverter.toRomanString(6));
Assert.assertEquals("XIV", RomanConverter.toRomanString(14));
Assert.assertEquals("XXIV", RomanConverter.toRomanString(24));
Assert.assertEquals("XLIV", RomanConverter.toRomanString(44));
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http://en.wikipedia.org/wiki/Trie

TN NPYTAN MINNY T WNN 1910 INNDY NPYTAN NN DX 1IN ,0ONIN DXDYDNN THN Y22

NV 0y TP Yy v ymy refactor 75NN yyab \m oxNIPTL 902D .ANdNNa

IPT7AN NTINN AR YPTHM TestTrieTree NpYNNN IR X .APYTI NN NP NNy .1

:NAN

@Test
public void testCreate() {
Collection<String> t = new TrieTree();

Assert.assertEquals(t.isEmpty (), true);
Assert.assertEquals(t.size (), 0);

NN PIT MINIY NN D) PPN MINIY NN NPN
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@Test
public void testElementAddition() {
Collection<String> t = new TrieTree();

t.add("hello");

Assert.assertEquals(t.size (), 1);
Assert.assertEquals(t.isEmpty (), false);

t.add ("world") ;
Assert.assertEquals(t.size (), 2);
t.add ("world") ;
Assert.assertEquals(t.size (), 2);
t.add ("worl");

Assert.assertEquals(t.size (), 3);

571 ,No0N DY “world” NHINNKN NN NIDN TIWRD : DN DY TOIN N NIV ,29 OY
INYN ND NN

TN N UNWNND DI90N ST DY ANPN NIIND Y 10999y PON DM T 1Trie Ny 91 130
LDNNMH NN INMN /RO DTN NPAY DI5Y PN NN DY D)1 9901 )00 D090 DINNND
7292 MIVP NPIVLY NPMN VDI ,a-Z NPMIND HYN D NOY MINNDN DOV NI MLV DYD

: “abb”-y “ada” ,“abc” MINNN NN YD1 NI YD, NONTD
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@Test

public void testIteration() {
String[] values = {"course", "hello", "software", "world" };
List<String> permutation = Arrays.asList(values.clone());
Collections.shuffle(permutation);

Collection<String> t = new TrieTree();

for (String word : permutation)
t.add (word) ;

int j =0;
for (String word : t) {
Assert.assertEquals(values|[j++], word);

}

NDD XYD 101NV DD P MININ ,ON D9MPIOPY 7TOI MINN MNINKNY TI0 1D DOV)
LDYP2INN NNRY MNAN MIAND WP

VPPN NPINND N 8PN iterator() MEPNON DX WNNY DOWITI DX N NPT TIYD 1T

D9 MW By 12y Ywannn lterator<String> pwinn Nx wnnnn

DOYTY YDIDN NNIND DOWIN TUNRI) DXNNSN DD DY NAYD 999D ,XYN IR PIIDY TIVN VPPN
9702 MNP TN NTIY ¥ P9INPIOPY 9702 DODMIN NN PINNY YT .NNAN N9IIN INSND) D

ON) ‘@’ NUP TIRY DD DN DXTIV , D000 NNIND DINNMN YN NN DXPND IWND 9095 .Y
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@Test
public void testContains () {
Collection<String> t = new TrieTree();

.add ("europe") ;
.add ("africa");
.add ("asia");

.add ("america");
.add("australia");

+ o

Assert.assertEquals(t.contains ("europe"), true);
Assert.assertEquals(t.contains ("china"), false);

4

AT WINDINN DN INOHYN

NNYYN NIDY2 VOPL MAXNA OMNNT YN NINTI D VIDN wHnd NS (MTHP) 11)
55 P/ NNXIN ,NNINN POHN DMION wHNWNN IWRD NI MmN (AutoComplete)
STYOPN NN NNIN NHINNA MPNNNN 090N

M) (prefix) Xxwr 2 Mo nnnn xya Mminnn 93 Sy 12y MIYaND NN ;1D DX ,900)

1 NPT N?OIN 2N
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@Test
public void testEnumWords () {
TrieTree t = new TrieTree();

.add ("anemia") ;

.add ("anomaly") ;
.add ("anagram") ;
.add ("anorexia") ;
.add ("anathema") ;
.add ("anthrax") ;
.add ("anecdote") ;

+ o o ot

boolean anomaly = false;
boolean anorexia = false;

for (String word : t.enumerateWords ("ano"))
if (word.equals ("anomaly"))
anomaly = true;
else if (word.equals ("anorexia"))
anorexia = true;
else
Assert.fail();

Assert.assertEquals (anomaly && anorexia, true);

boolean anemia = false;

boolean anecdote = false;

for (String word : t.enumerateWords ("ane"))
if (word.equals ("anemia"))

anemia = true;
else if (word.equals ("anecdote"))
anecdote = true;

else
Assert.fail();

Assert.assertEquals(anecdote && anemia, true);

}

D991 93 Yy 12ynY Hpw nnn (prefix) Xea M NNnn ©9MN Y5 vIsNY 135 15 1w
NYIIN 295 UNWNND TIDMN DOYNIN TUND DIWNIN PONX NNINI NIN IWNIVY YN NN NINYDIN
.(NYN 592) ©991 53 Sy MY TN 925 1K ,QONA .INMN

550w 75 Iterable<String> pwinn nx wpnd enumerateWords-n 91nnn 7Ivn Yy : DN

for-each nx552 2 winnwnd
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http://en.wikipedia.org/wiki/Binary search tree
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@Test

public void testCreate() {
Collection<Integer> t = new Tree<Integer>();
Assert.assertEquals(t.isEmpty(), true);
Assert.assertEquals(t.size(), 90);

INY RDY NN NPYTAN N2I0IN 12 280D TIPN NN NN

1N .DMNNIN MM DXOVINON NODINA DINN) IIDY DINMIN MDD 1IN PINY NN (P 7)
;N2 NPYTAN NN TNYD

@Test

public void testElementAddition() {
Collection<Integer> t = new Tree<Integer>();
t.add(4);

Assert.assertEquals(t.size(), 1);
Assert.assertEquals(t.isEmpty(), false);

t.add(5);
Assert.assertEquals(t.size(), 2);
t.add(4);

Assert.assertEquals(t.size(), 3);
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@Test

11OV DN NN OINNI NPINND NMIVAN D) PO NYD ('Pr 7)

public void testRemovalAndClear() {

Collection<Integer> t = new Tree<Integer>();

t.add(4);
t.add(5);

t.remove(4);
Assert.assertEquals(t.size(), 1);
t.remove(4);
Assert.assertEquals(t.size(), 1);
.add(10);

.add(11);

.add(12);
.add(13);

+ + + +

Assert.assertEquals(t.size(), 5);

List<Integer> toRemove = Arrays.aslList(new Integer[]{11, 12, 5, 4000});

t.removeAll(toRemove);
Assert.assertEquals(t.size(), 2);
t.clear();

Assert.assertEquals(t.size(), 9);

3

WI9N YN DPNIN T
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(NY NIPN Ay 10 TIVN NPPNN DITIN TP¥I) 122 XNONN NNINN NN PONND ¥ NYN NIPNI
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RIRAL

9y APIYN NN X PRN IPIYN Y 157y DX ONONN NN DIV .Y OIS 277 TIvN

.95 o1NY
237 XYN NN NP2 YOPN TN HYA NNIND INT 12PN NN DINNIN T8O

AYN-NN2 NP2 OONDYN 12N DY NN NY-NN2 NP YOPN TIVN Y2 NmIND N0

2IUN MINN TAN DMIMIN DMIRD NION 7y wnd 1) removeAll nx
LN 72N DIMN Y wnns 1 clear NN

.Object o910 oxy LIV IND NYapn Collection<E> pwinn v remove NTINHN
: DYPINN NN ININ DIDOVY VINNIND NN PHND TN
public boolean remove (Object o) {

E item = (E)o;

}
MY NNT N0 NNRY DIMIND OOYNND AMN ADM»IMPNN NIMIN DAPY DY NIPn3a
: Eclipse y>8nw 95 ,@SupperssWarnings nsvnxn
public boolean remove (Object o) {
@SuppressWarnings ("unchecked")

E item = (E)o;
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@Test

public void testIteration() {
Integer[] values = {1,2,3,4,5,6,7,8,9,10,50,60,70,80,90};
List<Integer> permutation = Arrays.aslList(values.clone());
Collections.shuffle(permutation);

Collection<Integer> t = new Tree<Integer>();

for(Integer i : permutation)
t.add(i);

int j =0;

for(Integer i : t)
Assert.assertEquals(values[j++], 1i);

.NDIONN ITOD WP NOY ,NDW 9702 OMIN PINND ¥ DMDNN DY D12 TUND |20 1Y
TPINN NN DR HINMD LYY 1NN YOPN IDRN NN RINND OOYTY 92D NN INNT YUY T8O

PN NN DOYTY 929 NN IX I 12 ONINN NI v ON

AND MNP TIND ONTPNN TIY 9D YN NOYNI MDY ¥ NV NOYNI RNNDI APWN ,NINK
DaPNNN NNMIND DY ARND NN PINND INY N2 12D

1982 7 5V Apwn N NONTD

93N 199Y NNV 12 NI 3 DY .3-D NNYT NN DDOVNN N YA DY NP TIT 6-D DY
Y2 7 5w apwn NN 8 ,19N) .8 NIinY,3 DY NN NNIN NN

IOIND AN TIND DpY NI PYOn inorder TI9N XIPI NN Man Yy v 79N
: (ONNYD 2N IV DIDVN D2 YNXIAND XNONN TIYA N1DOVN) T2 YONPH

DONRDYN XY NN DY MONPIYND e
SNONN NN TIVADID e

SIPN YN NN DY PONPIYNL e
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@Test
public void testContains() {
Collection<Integer> t = new Tree<Integer>();

.add(3);
.add(10);
.add(15);
.add(4);

+ + + +

Assert.assertEquals(t.contains(4), true);
Assert.assertEquals(t.contains(new Integer(4)), true);
Assert.assertEquals(t.contains(13), false);
Assert.assertEquals(t.contains(20), false);

t.remove(4);

Assert.assertEquals(t.contains(4), false);
Assert.assertEquals(t.contains(15), true);

List<Integer> other = Arrays.aslList(new Integer[]{10,15,3});
Assert.assertEquals(t.containsAll(other), true);

.T7932 DNYMN DMIDRIN THX Y2 Hw contains np>7a >y containsAll nx wnn : nyn

DYNYN NN WY AN DPYTAN NTINN WHNYN WIdHNN DX MAYD Pwnd ('Y 3) .6
INNOY XOY YN NPYTAN NI0INA T OOWITIN

@Test
public void testRetains() {
Collection<Integer> t = new Tree<Integer>();

.add(1);
.add(2);
.add(3);
.add(10);

+ + + +

List<Integer> keep = Arrays.asList(new Integer[]{10,15,3});
t.retainAll(keep);

Assert.assertEquals(t.size(), 2);
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@Test
public void testComparison() {
Integer[] values = {1,2,3,4,5,6,7,8,9,10,50,60,70,80,90};
List<Integer> permutation = Arrays.aslList(values.clone());
Collections.shuffle(permutation);
Collection<Integer> t = new Tree<Integer>(new ReverseIntegerCompare());

for(Integer i : permutation)
t.add(i);

int j = values.length -1 ;
for(Integer i : t)
Assert.assertEquals(values[j--], 1i);
29OV

: NaN Tpn yop »ay ReverselntegerCompare Sv vimmn NX DOWnY ¥ X

public class ReverselIntegerCompare implements Comparator<Integer> {

¥
IUND IMYD [, TIN P YA DN DY ATONY IO ,ND191 ANNYN NWNN NNY DPONN
ALPY DITHINN DMK HAPI XY DN DY NIAYI WHNW)I

UITID NN NPYTIAN TIDINY XTO W A

PO YN DY DDN DNDN PTIND 1 ,0TIP NIV Inorder 7190 NN NmTa (') 8)

N2 NPDONPIN NITHINN YT DY 1IN .preorder 7512 D) NN
MOV NMINA DIV e
NNV XY NN DY PONPIYNT e

PRYNY NN OY MONPIYSY e
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@Test

: NN NPATAN DTINN 7Y PITAI VIDIND NN

public void testPreorder () ({

}

Integer[] values = {3,4,5,6,1,9,10,50,60,70,2,7,8,80,90};
Tree<Integer> t = new Tree<Integer>();

for (Integer i : values)
t.add(1i);

Integer[] preorder = {3,1,2,4,5,6,9,7,8,10,50,60,70,80,90};
int 7 = 0;

for (Integer 1 : t.preOrder())
Assert.assertEquals (preorder[j++], 1);

Java bv Iterable<E> pwinn nx nwnnn Nponn NnG nox preOrder() Mspnsn NN

.for-each nx9Ha AINN TV WRNWNY oMW > T

YN M2y preorder Ti9°n N NpTan testPreorder2 ,navw Np>Ta NTINN WOMN (P 3) .9

:(TON 79Y) NPND NDPIN IRNIND .NONTA

8,3,1,6,4,7,10,14,13

!nnbsna
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