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‚•ŒŽkq•)uf•ƒ‚‘•ˆwU’n•sm…“ ‚‘wV’nyljlz|{hknjl€)k

”

‚•tG•)jl€s‚�ylj–w
“

‚•w—•)knmqŠ>wowotVjlŒs•)wVmn˜)‚••)•$•�j™kJšTj–tq{sjlk•tq€)j™zG{}wTknjl€s‹�kn{skn€"„

’
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- privateAttribute
# protectedAttribute
+ publicAttribute

ClassX

•�s>s>VgdgbEc>i�h

­

ŸF:5Vgž`]�efs>‚ƒ^�u2X<Vgel}2ani¥•€efef^`VYs�c�efX<i

p>c�s>d1Vgž+„D•€efef^`VYs>cEefXŠZ�V1iEb’‚2cEZlZfa2{TeDy€‚ƒ^�XjefX<ž`]Ei>VgZ�ž`]EXj^,:5V1ž`]�els�X<bEX<i�u�d1Vgž`]�05bE‚

]>VYXj^
Zfa2o<c>Z�‚ƒh2X<i �9•�p"X<iŽa%B"X<i$X
	5p"a2^�e�VYXj^�e�ywXj^`bEX<i�M�b>VYX<Zqy�V1b�Xj^`ZfpE^–Vgž`]�elhn‚2i�o

Xju5dg‚ƒe�‚2i�e�b�X<_

4

X<]�X<Vg_Li>VgZfpE^`V1i�o<VYp50Eb�X<_Lo<c�{*andgh2X�bE‚2Z
••VgZ�ZfX<iœbE‚ƒ^

Œ

cEs�Xj^Q0>y�VYX

UW‚ƒefX<iEZ�ef^`c�u�e�c�^�X<i ‚2c�{*h2Xjs�‚2c�eQZ�V1iEb�0L‚2i X<V1i�Xj^ :�efX<d1dYX u2ani�ojX<i�ef^`VYXj^�eQy�VY^`b

c>iEb ‚2dgdYX<i ‚2iEb�Xj^�X<i :�•5ZfefX<_ efX<VgdYX<i Zfan_†VYe—}2Xj^�s"a2^�h2X<i s>dYX<VYs>e�0•bE‚2_LVYe�u2X<Vgi�X

•
s>]

Œ

‚2iEhnVYh2u2X<VYefX<i’X<i�e�ZfefX<]�X<iR~ �raniŽp>c�s>dgV1ž+„D•€efef^`VYs>c�efX<i VgZfe€bE‚2]�Xj^qiEa2^`_L‚2dYXj^f„

yMX<VgZfX ‚ƒsEo<c�^`‚ƒefX<iR~

G

Œ

c�^WpE^�a2efX<ž efX<b5„D•€efef^`Vgs>c�efX&h2X<dYefX<iœefX<iEbEX<i�o<VYX<dgd�bEVYX�hndYX<Vgž–]�X<i >wX<bEX<i�u2X<iR~

UŠXj^`‚ƒ^`e�VYh2X&•€efef^`VYs>c�efX—Z�Vgi>bŽojy€‚ƒ^�VgiŽyMX<iEVYh2Xj^mk�dg‚2Z`ZfX<i$Z`Vgž`]�efs>‚ƒ^m‚2dgZ
p>c�s>dgV1ž+„

•€efef^–VYs>c�efX'0�iEVgž`]�e�Z�b�X<Z�efa2ef^�a2efoquƒ‚2iEiLZfa�bE‚2Z•• VgZ`ZfX<i

Œ

c�s"Xj^rbEVYXlVgi�efXj^`i�XJ:�ef^–c�ux„

e�cE^lX<Vgi�Xj^lk�dg‚2Z�Z�XWV1i s"X<dgVgXjs>VYh2X :5•�ZfefX<_ efX<VgdYXm}2Xj^–Z�ž`]EdgXjpEpEe€ywXj^–b�X<i�0�b�X<iEi’bEVYX

>€Vgd1bEcEi�h‡}2ani•ˆŠixefXj^�u5dg‚2Z�Z�X<i VgZ�e&„—iEXjs�X<i b�X<_ •
c�{T^`c�{Š}2ani ¢Šp"Xj^`‚ƒe�VYani�X<i

„¤V1iAa2s5tfXju�efa2^`VYX<i�e�VYXj^�efX<i :�pE^–‚2ž`]�X<i X<VgiEX hn‚2i�oŽiEa2^`_L‚2dYX >MX<i�cEefo<cEi�hœX<Vgi�Xj^

k¤dg‚2Z�ZfX2~

[\Xjefoje�dgV1ž`] ZfandgdYefX<i?•€efef^`VYs�c�efX ‚2dgZfaœ_

Œ

a2hndgVgž–]EZfe—‚2dgZ

2� ����$�Ž��#

‚2i�h2Xjh2Xjs"X<i

yMXj^`b�X<i\~
•‡X<iEiœ_L‚2iœb�X<i>i�a�ž–]¥}2aniœ‚2c 12X<iœ‚2c�{wbEVYX<ZfX�•€efef^`VYs>c�efX�o<c�h2^�X<Vg{*X<i

_

Œ

anž`]�efX'0qZfandgdYefX _L‚2i X<i�e�ZfpE^�X<ž–]�X<iEb�X$¢Wp�Xj^–‚ƒe�VYani�X<i

?���#$9��

sEojy¤~

9Ž#�����#��

‚2i�s>VYXjefX<i\~

•
_�v9iEbEX•X<Vgi�Xj^�•€efef^–VYs>c�e�Zfp"Xjo<V&;>u(‚ƒe�VYani�u(‚2iEi¤Vgi�h2X<Z�ž–]�X<VY{TefX<i k¤dg‚2_L_&Xj^`i

iEa�ž–] b>‚2ZW‰¥Xj^�u5_L‚2d

6( ����7#%+

‚2i�h2Xjh2Xjs"X<i ywXj^–b�X<iR~Wv9Vgi¥X<Vgi�h2Xj{T^�a2^�X<i�X<ZW•€e…„

ef^–VYs>c�e€uƒ‚2iEiŽiE‚2ž–]¥b�Xj^h�…iEVYe�Vg‚2d1VgZ�VYXj^`c>i�h¤iEVgž–]xe
_&X<]�^l}2Xj^

Œ

‚2iEbEXj^�eqyMXj^`b�X<iR~

•
c>Z ”9dg‚ƒefojh2^

Œ

cEiEb�X<i Zfand1dYefX _L‚2i‘Vgi vwixezy�c�^�{|Z�bEV1‚ƒh2^`‚2_L_&X<i i�c�^ bEVYX

:�Vgž`]�efs>‚ƒ^�u2X<VYe&cEi>bQb�X<i 2Š‚2_&X<i b�Xj^&•€efef^`VYs>cEefX X<Vgi�ef^`‚ƒh2X<iR~Q•
dgdgX†yMX<VYefXj^�X<i

•Ši�hn‚ƒs"X<i ZfandgdYefX<i VgiQh2XjX<VYhni�XjefXj^`X<i UW‚ƒ^`ZfefX<dgdgc>i�h2X<iAh2X<_†‚2ž`]�eLywXj^–b�X<i�0ry�VYX

Z`VYXmeD•�p>VgZ�ž–]�Xj^�yMX<VgZfXm}2ani¥•‡Xj^�u�ojX<cEh2X<i$‚2i�h2Xjs"a2efX<i¥ywXj^`bEX<iR~

’
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•
sEh2X<dYX<VgefXjefX€•€efef^–VYs>c�efX€Z�VgiEb ‚2cEž`]—Vg_ v9i�eDy
c�^�{E_

Œ

a2hndgV1ž`]—cEiEb¤ywXj^`bEX<i¤y�VgXwVgi

•ŠiE‚2dY•5ZfX<_&a5b�X<dgdgX<i$bEcE^`ž`]œX<VgiEX<i$}2a2^`h2X<ZfefX<dgdYefX<i�
•h2Xju2X<iEiEojX<Vgž`]EiEXjej~—UWc�^–ž`]

yMX<VYefXj^�XmˆW‰¥[\„ :�pE^`‚2ž–]�X<dYX<_&X<i�efX'0E‚2c�{\bEVgX�y�VY^€]EVYXj^€‚2cEZM”9dg‚ƒefojh2^

Œ

cEiEb�X<i iEVgž–]xe

X<V1i�h2X<]�X<i�0Juƒ‚2iEiQb>‚ƒ^�h2X<ZfefX<dgdYe ywXj^–b�X<i�0J}2aniAyMX<dgž–]�X<i ‚2iEb�Xj^�X<i

4

^

Œ

a'12X<i bE‚2Z

‚ƒs>h2X<dYX<VYefXjefX •€efef^–VYs>c�eq‚ƒs>]

Œ

‚2i�h2ej~

•�s>h2X<dYX<VYefXjefXŽ•€efef^`VYs�c�efX'0wbEVgX Vg_£•ŠiE‚2dY•5ZfX<_&a5b�X<dgdw}2a2^�h2Xjh2Xjs"X<i yMXj^`b�X<i�0

u

Œ

aniEi�X<i¥‚2c�{�ojyMX<V�•
^�efX<iŽV1i b�X<iŽv9i�eDy
c�^�{�c>_&h2X<ZfXjefoje�yMXj^`b�X<i\Ÿ

­

~
bEcE^`ž`] X<Vgi�X¤¢Šp"Xj^`‚ƒe�Vgani�0�b>VYXmb�X<i •‡Xj^�e�b�X<Zl•€efef^`Vgs>c�e�Z€s"Xj^�X<ž`]>i�Xje �|Zfa2o<c5„

Z�‚ƒh2X<i¥‚2dgZqv•^–Z�‚ƒefo�{

Œ

c�^lX<Vgi�X ¢Šp"Xj^`‚ƒe�Vgani

?��Ž#U9��

.

�

~
bEcE^`ž`] X<Vgi’•€efef^`VYs>cEe�0�b�X<Z`ZfX<i •‡Xj^�eq‚2dgdYXj^`b>Vgi�hnZ9V1_L_&Xj^Mu2aniEZ�VgZfefX<i�e€h2X<]E‚2d „

efX<i yMXj^`b�X<i _ c 1 _LVYe b�X<i

4

^

Œ

a'12X<i�0
}2ani•b�X<i�X<i b�Xj^’•‡Xj^�e ‚ƒs>]

Œ

‚2i�h2ej~

Œ•ŠiEb�Xj^�e Z�Vgž`]QX<Vgi�X bEVYX<ZfXj^

4

^

Œ

a'12X<i�0•_�c 1 b�Xj^ •‡Xj^`e—bEX<Z¤•€efef^`VYs�c�e�Z¤X<i�e…„

yMX<b�Xj^&u2an_&p>dgXjefe†i�X<c s"Xj^�X<ž`]>i�Xje—ywXj^`bEX<i �TyM‚2Z GE‚2dgd

­

X<i�e�ZfpE^

Œ

‚2ž–]�X'MqVgi

bEVgX<ZfX<_ G>‚2dgd�y

Œ

‚ƒ^�XWbE‚2Z€•€efef^`VYs>c�eMpE^`‚ƒu�e�VgZ�ž–] i�c�^MX<Vgi’”9c7B"Xj^$.•a�bEXj^MVgiEu�^�X „

_&X<i�efX<dgd"u2a2^�^–VYhnVYXj^�elyMXj^`b�X<iR~

•‡X<d1ž`]�X“•ŠdYefXj^`i>‚ƒe�VY}2X h2Xjy

Œ

‚2]EdYe�y
VY^`b�0‹V1Zfe }2a2^ ‚2dgdYX<_ X<Vgi�X G�^–‚ƒh2X b�Xj^

”�Xj^�{Ta2^`_L‚2i>ž X „ ¢ŠpEe�Vg_LVgXj^`cEi�h�~ >wX<VqX<Vgi�Xj^L‚2c�{TywX<i>bEVYh2X<i >MXj^�X<ž`]>i�cEiEhnZf{Tc>i�ux„

e�Vgani�0 ]

Œ

‚2c ;Eh2X<_ [\X<ZfX<i b�X<Z?•€efef^`VYs>c�e�Z?cEiEb•ZfX<dYefX<i�X<i
Œ

•ŠiEb�Xj^`cEiEh2X<i b�Xj^

@`¢W^`VYhnVgiE‚2d B(„

4

^

Œ

a'12X<iŽdgVgXjh2els>Zfp�y�~EbEVYXWojyMX<VYefX¤•ŠdYefXj^`iE‚ƒe�VY}2X iE‚2]�X2~

CED C 
��GP����sS�� P�M%MŽQ"IGO	�EMŽS

k¤dg‚2Z�ZfX<iE‚ƒefef^–VYs>c�efX ywXj^–b�X<i ‚2cEž`] V1i?vwixezy�c�^�{|Z�bEV1‚ƒh2^`‚2_L_&X<i?bEc�^`ž–] ˆ
i�efXj^f„

Z�ef^�X<Vgž`]�cEi�h†h2Xju2X<iEi�ojX<Vgž–]Ei�Xjej~

k�dg‚2Z�Z�X<iE‚ƒefef^`VYs>cEefXLu

Œ

ani>i�X<i�Xjs"X<i�{|‚2dgdgZ�‚2c>Z ‚2iEbEXj^�X<i

4

^

Œ

a'12X<i?‚ƒs>h2X<dYX<VYefXje

yMXj^`b�X<i50MbR~ ]\~rpE^`Vgi�o<Vgp>VYX<dgd•]>‚ƒe†_L‚2i s"X<Vlb�Xj^†ˆŠ_LZfXjefo<c>i�h‡}2ani‹k�d1‚2Z�ZfX<iE‚ƒe…„

ef^–VYs>c�efX<i�0wbEVYX Vg_ •ŠiE‚2dY•5ZfX<_&a5b�X<dgdw}2a2^�h2Xjh2Xjs"X<i‹Z�Vgi>b�09bEVYX’hndYX<V1ž`]�X<i •ŠdYefXj^f„

i>‚ƒe�VY}2X<i‡y�VYX&s"X<Vr‚ƒsEh2X<dgX<VYefXjefX<iA•€efef^`Vgs>c�efX<iœo<c�^¤•ŠcEZfy€‚2]Ed ~ >MX<V•b�Xj^¤Xj^`ZfefX<i

•ŠdYefXj^`i>‚ƒe�VY}2X'0�b�X<i—•‡Xj^`e�t…X<b�X<Z`_L‚2d5o<c&s"Xj^�X<ž`]>i�X<i�02uƒ‚2iEi&‚2dgdYXj^`b>Vgi�hnZ�b�Xj^••
cE{1„

y€‚2iEb�dgX<Vgž`]�eWo<c�]�a5ž`]œyMXj^`b�X<i�0\b�X<i>i‡b�X�;>iEVYe�VganiEZfh2X<_

Œ

‚�1’_ c)1�tf‚

Œ

c�s"Xj^m‚2dgdYX

�…iEZfe�‚2iEojX<i¥b�Xj^qk�d1‚2Z�ZfX�VYefXj^`VgXj^�elywXj^–b�X<iR~

>MX<Vwb�Xj^�ojyMX<VYefX<i •
dYefXj^–iE‚ƒe�VY}2X†u

Œ

aniEi�X<i?bEVYX k�dg‚2Z�ZfX<i>‚ƒefef^`VYs>c�efX iE‚2]�X<dgVYX „

h2X<i>b�Xj^�yMX<VgZfXmVgi’b�Xj^Y�Mani�e�‚2Vgi�Xj^f„Dk�d1‚2Z�ZfX'0�bEVYXWV ~ bR~ I¤~�o<c’X<VgiEXj^€•ŠiE‚2dY•5ZfXju5dg‚2Z�ZfX

’
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h2Xjs�Vgdgb�XjeWy�VY^–b �T}�hnd ~

6

��•
v 9L.�0�‚2i�h2Xja2^`b>i�Xje�yMXj^`b�X<iR~

4

h2{ ~�uƒ‚2iEi‡‚2cEž–]‡X<Vgi�X

X<Vgh2X<i�Xqk�dg‚2Z�Z�X€bEX�;>iEVYXj^�e�yMXj^`b�X<i�0xb>VYXMi�c�^•bEVgX<ZfX<Zr•€efef^`VYs>cEeJ]>‚ƒe•cEiEb�}2aniLb�Xj^

i�c�^qX<V1i�X � i>Zfe�‚2i�omX
	�VgZfe�VYXj^�ej~

•
dgefXj^`iE‚ƒe�VY} uƒ‚2iEi$„qZfa2{*Xj^–i b>VYX ”9^�a2h2^`‚2_L_LVgXj^`ZfpE^`‚2ž–]�X—bEVYX<ZWcEi�efXj^`Zfe

Œ

c�efoje

�|V1i�[x‚<}ƒ‚—s>Zfp�y�~

9s�$�Ž���(�

„D•€efef^`VYs>c�efX .9„•‚2cEž–]’X<Vgi’k�dg‚2Z�Z�X<iE‚ƒefef^`VYs>cEe9}2Xj^�yMX<i5„

bEXjeqywXj^–b�X<iR~

�
�

%&%��*-,/1�7#./��*� )��

vwixezy�c�^�{|Z�‚2Z�Z�a2o<Vg‚ƒe�VYani�X<i Z�V1iEb V1_

4

Xjh2X<iEZ�‚ƒefo�o<c •ŠiE‚2dY•5ZfX<‚2Z�Zfa2o<V1‚ƒe�VYani�X<i?%"���

�$�
���"������M�bEVYX,I
Vgž`]�e�cEi�h&y�Vg^`b bEc�^`ž–]’X<Vgi�X<i ”9{*X<VgdR‚2iEh2XjojX<VYh2e �|Zj~�>MV1dgb

�

.–~

Mitarbeiter
1 *

Kunde

•
sEs>V1dgbEcEi�h

�

Ÿ+>MX<VgZfp>VgX<d�{

Œ

c�^qX<V1i�Xmv9i�eDy�c�^`{TZ�‚2Z`Zfa2o<Vg‚ƒe�VYani

v9VgiEX€•ŠZ�Zfa2o<V1‚ƒe�VYani&ojy�VgZ`ž`]�X<i—ojyMX<VEv9i�eDy
c�^�{|Zfu�d1‚2Z�ZfX<i—b�^

Œ

cEž`u�e•V1_ X<Vgi�{|‚2ž`]5„

Z�efX<i GE‚2dgd€‚2cEZ�0•bE‚�1œbEVYX’k�dg‚2Z`ZfX'0r}2ani b�Xj^&b�Xj^&”•{TX<Vgd9‚2cEZ�h2X<]xe�0 IqXj{TXj^�X<i�ojX<i

‚2cE{W¢Šs5tfXju�efX’bEXj^�ojyMX<VYefX<i k�d1‚2Z�ZfX �|‚2dgZfa‡dYXjefoje�dgVgž–]?X<ixe�Zfp>^�X<ž`]�X<i>b�X���X<VYh2Xj^$.

X<i�e�]

Œ

‚2dYej~ � iEZ�a2{*Xj^`i Z`VgiEb’•
Z`Zfa2o<Vg‚ƒe�VYani�X<iŽ}2Xj^�hndYX<Vgž–]xs>‚ƒ^
_LVYeq•€efef^`VYs�c�efX<i�0EcEiEb

u2ani>ZfX���cEX<ixefXj^�yMX<VgZfX&uƒ‚2iEiœ_L‚2iœbEVYXD:5Vgž–]xefs�‚ƒ^�u2X<VYeD� cJ0 e sEojy�~dg .�y�VYX¤s"X<V

•€efef^–VYs>c�efX<i‹{*X<Zfe�dgXjh2X<iR~ •
i�h2Xja2^–bEi�Xje†y
VY^`b bEVgX<ZfXŽ•
iEhn‚ƒs�X ‚2dgZ†”9^

Œ

‚�;�	 b�X<Z

I�andgdYX<iEi>‚2_&X<iEZj~

UŠXj^¤”•{TX<Vgdrb�^

Œ

c>ž�u�e�bEVYXDI�V1ž`]�e�cEi�hŽ‚2cEZ�0�Vgi‡b�Xj^�ojy�V1Z�ž`]�X<i\� iEZ�e�‚2i�ojX<i�b�Xj^

s"X<VgbEX<iŽk�dg‚2Z�Z�X<i¥iE‚™}�VYhnVgXj^�e�yMXj^`b�X<i$u(‚2i>iR~Y[2X�iE‚2ž`] b�Xj^W•
i�ywX<i>bEcEi�hLuƒ‚2iEi

X<Z€i�a2ezywX<i>bEVYh Z�X<Vgi�0�V1iLs"X<Vgb�X<iDI
Vgž`]�e�cEi�h2X<i iE‚™}�VYhnVgXj^�X<iLo<c u
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Œ
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Ÿ
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‚2dgdYX�•ŠZ�Zfa2o<V1‚ƒe�VYaniEZfa2s5tfXju�efX�b�X<Z

�w•�p�Z�k

�

d1VYXj{*Xj^`e�0(bEVgX9_LVYe�bEX<_ k

­

„ ¢Šs�t…Xju�e

Œ

c�s"Xj^\X<V1i¤•ŠZ�Zfa2o<Vg‚ƒe�VYani>Zfa2s5tfXju�e

}2Xj^�s�cEiEb�X<i’Z�Vgi>bR~

:�a2{TXj^`iŽbEVYX�•ŠiE‚2dY•5ZfX<‚2Z�Z�a2o<Vg‚ƒe�VYani¥‚ƒefef^–VYs>c�e�VYXj^`eqVgZfe�0�u

Œ

aniEi�X<i¥b>VYX�•€efef^`V „

s>cEefX�bEVY^�Xju�elVgi b�X<iŽ•ŠZ�Zfa2o<Vg‚ƒe�VganiEZfa2s5tfXju�efX<iŽ^�X<‚2dgVgZ�VgXj^�e€ywXj^`bEX<iR~

•
Z`Zfa2o<Vg‚ƒe�VYaniEZ�a2s5t…Xju�efX$Z`VgiEb yMX<iEVYh2Xj^ X��Lo<VYX<i�e ‚2dgZ v9i�eDy�cE^�{TZ`‚2Z�Zfa2o<Vg‚(„

e�VYaniEX<i�0�]>‚ƒs�X<i ‚ƒs"Xj^mb�X<i �ra2^�efX<Vgd
0RbE‚�1’bEVYX—Vgi�}2andY}�VgXj^�efX<i$k¤dg‚2Z�ZfX<i iEVgž–]xe

}2Xj^

Œ

‚2i>b�Xj^�eŠywXj^`bEX<i _

Œ

cEZ�ZfX<iR~,>MX<Vr‚ƒefef^`VYs�c�e�VYXj^�efX<i •
Z`Zfa2o<Vg‚ƒe�VYani�X<iœ]E‚ƒs"X<i

Z�VgXqb�X<i �ra2^�efX<Vgd�0�bEVYXq•€efef^–VYs>c�efX�i>Vgž`]�e9cR~ ˆ ~ny�Vgd1dYu

Œ

cE^`dgVgž–]¤X<VgiEXj^9b�Xj^•s"X<Vgb�X<i

2Š‚<}5VYhn‚ƒe�VYaniEZ�^`Vgž`]�e�cEi�h2X<iŽo<c�a2^`bEi�X<i’o<c¥_

Œ

cEZ�ZfX<i\~

	 
��

),+.�7#O/ �*� )€�

�Rc�^�t…X<bEXj^Š¢Šp"Xj^`‚ƒe�VYani Z�V1iEb’{*andgh2X<iEb�X�•Ši�hn‚ƒs"X<i o<cŽ_L‚2ž–]�X<iRŸ

­

~
bEVgX ¦ ITG�B�;�šF8�OxŸ bEVYX<Z�X s"X<ZfefX<]�eL‚2cEZ&b�X<_ 2Š‚2_&X<i b�Xj^ ¢Šp"Xj^`‚ƒe�Vgani�09b�Xj^

G�andgh2X¤b�Xj^�”J‚ƒ^`‚2_&XjefXj^`eD•�p�X<i$cEiEb b�X<_ �9•�p¥b�X<ZKI

Œ

cEž�u�hn‚ƒs"XjywXj^`e�Zj~

�"c tfX<b�X<_‘”J‚ƒ^`‚2_LXjefXj^ŠVgZ�eMo<c>Z

Œ

‚ƒefo<dgVgž–]¥‚2i�o<c�h2Xjs"X<iRŸ

„9bEVgX
Œ

ˆ�s"Xj^�hn‚ƒs"X<‚ƒ^�e

��+

0

�Ž*��

sEojy¤~

�)+ �Ž*7�

—niJjlknmok kn€}wVmo‰)tVknzG{skn€�•�k•t�
Uk•tVŒsjl€s•)•s€)‹ˆmxwG‚•ŒŽknyly™k�˜"•)jlk.u]‚•€ ŒŽkn€ •)wV’nk•€ u •)•)˜%š>k•€s€Zu]‚�€

u�� €���� kn’njlkn{ •s€)‹ˆmxw��)‰Žk•€ jl€������biJj™‚�‹•tG‚�uhuhkn€\jl€ wG‚•ŒŽknylylkn€%‚‘towVj™‹�k�� wotV•s†}wV•�tVkn€v•suhmok•wV’|w

�

~�‹�yƒ„%ŠqŒsmozG{s€sj–wow��}„ � jl€! ��Š"��#%$|„

’
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„9b�Xj^J2
‚2_&X

„•X<Vgi �ra2^�hn‚ƒs"XjywXj^�e

�…iŽb�X<i$k�dg‚2Z�ZfX<i>bEVg‚ƒh2^`‚2_L_LX<i y�VY^`b¥‚2c�{rbEVYX<ZfX¤•Ši�hn‚ƒs"X<i¥iEa2^`_L‚2dYXj^�yMX<VgZfX

}2Xj^�o<V1ž`]�efXjej~

�

~�X<VgiEX >MX<Z�ž–]�^�X<VYs�cEi�h b�Xj^Ž••VY^�u5cEi�h b�Xj^$¢Wp�Xj^–‚ƒe�VYani�M ]>VYXj^�s"X<VŠy�VY^`b•bEVYX

:�p>^`‚2ž`]�Xls>ojy�~nu2ani�ojXjpEe�cEX<dgdYX >€‚2Z�VgZ9a%B�X<iEh2X<dg‚2Z�ZfX<iR~•vwZru

Œ

aniEi�X<i†c\~ ‚5~��ra2^f„

cEi>bA2Š‚2ž`]�s"X<bEVgi�hnc>i�h2X<iŽcEiEb {T^�X<VYXj^Y��X
	5eq}2Xj^�yMX<iEb�XjeqyMXj^`b�X<iR~

��~�X<VgiEX :�Vgž`]�efs>‚ƒ^�u2X<VYe�Z`‚2i�hn‚ƒs"X�y�VYXWs"X<VR•€efef^`VYs>cEefX<i

��~�X<VgiEXWk�X<iEi�ojX<Vgž–]Ei�c>i�h 0�a2s¥bEVYX ¢Wp�Xj^–‚ƒe�VYani ‚ƒs>Zfef^`‚ƒu�e�VgZ�e

v9Zluƒ‚2iEiŽV1i’X<Vgi�Xj^�k�d1‚2Z�ZfX�_&X<]�^`Xj^�X ¢Šp"Xj^`‚ƒe�VYani�X<i¥_LVYelhndYX<Vgž–]�X<i?2Š‚2_&X<i

h2Xjs"X<iR~ �…i$b>VYX<ZfX<_ GE‚2dgdJVgZfeWb�Xj^�¢Šp"Xj^`‚ƒe�VYaniEZ�i>‚2_&X �8N^•@�O(ST;EH�@�B9~mUWVYX&¢Wp�X „

^–‚ƒe�VYani�X<i’_LVYeMb�X<_ hndgX<Vgž`]�X<i 2Š‚2_&X<i’_

Œ

cEZ�Z�X<i†Z�Vgž–]’‚ƒs�Xj^€Vgi b�Xj^M”J‚ƒ^`‚2_LXjefXj^f„

d1VgZfefX'0E‚2dgZfaLbEXj^/:�X���c�X<i�o�b�Xj^�”J‚ƒ^`‚2_LXjefXj^�eD•�p"X<i�0�cEi�efXj^`Z�ž–]�X<Vgb�X<i\~

�
^�:jš™O(;��"š™@��L¨•@�OF;�š(I*P�B�@5B+R£UŠXj^ ��ywX<ž`u?‚ƒs�Zfef^`‚ƒu�efXj^’¢Šp"Xj^`‚ƒe�VYaniEX<iQs"X „

Z�efX<]xe�b>‚ƒ^`Vgi�0�{

Œ

cE^lhndYX<Vgž`]>dg‚2c�efX<iEb�X¤¢Šp"Xj^`‚ƒe�Vgani�X<i’_&X<]�^�Xj^�Xj^qˆŠi�efXj^�u�d1‚2Z�ZfX<i’X<V „

iEX&h2X<_&X<VgiEZ�‚2_LXD:�ž`]EiEVgefe�ZfefX<dgdYX—o<cœ^�X<‚2dgV1Z�VYXj^�X<iR~ >wX<V9‚ƒs>Zfef^`‚ƒu�efX<iQ¢Šp"Xj^`‚ƒe�VYaƒ„

iEX<iLy�VY^–b&‚2iE‚2dYa2h¤y
VYXls"X<VE‚ƒs>Zfef^`‚ƒu�efX<i†k¤dg‚2Z�ZfX<i&X<i�eDyMX<b�Xj^lb�Xj^+2Š‚2_&X
u�c�^–Z�VY}

h2X<Z`ž`]�^`VgXjs�X<iŽa�b�Xj^
bE‚2Z�‰¥Xj^�u�_†‚2d

�%�>9s�� ����s�

‚2i�h2Xjh2Xjs"X<iR~

•�s�Zfef^`‚ƒu�efX�¢Šp"Xj^`‚ƒe�VYani�X<i¥]E‚ƒs"X<i u2X<Vgi�XZ�…_&p>dgX<_&X<ixe�VgXj^`cEi�h&Vgi b�Xj^Šk�dg‚2Z…„

Z�X'0EVgi’b�Xj^lZ�VYXmZfefX<]�X<i�05Xj^`Z�e€V1i bEX<i ˆŠi�efXj^�u�d1‚2Z�ZfX<i’yMXj^`b�X<i tfXjywX<Vgd1Zwp�‚2Z�ZfX<iEb�X

�…_&p>dgX<_&X<ixe�VgXj^`cEi�h2X<i‡h2X<d1VYXj{*Xj^`ej~¥v9VgiEX†k�dg‚2Z�Z�X _LVYe¤X<Vgi�Xj^ ‚ƒs�Zfef^`‚ƒu�efX<i ¢Wp�X „

^–‚ƒe�VYani _ c)1�bE‚2]�Xj^&Xjs"X<i�{|‚2dgdgZ�‚ƒs>Zfef^`‚ƒu�eLZfX<Vgi�0wZ�VYX’u(‚2i>i?i>Vgž`]�eLVgiEZfe�‚2i�e�VgVYXj^`e

yMXj^`b�X<i\~ >€Vgdgb�Xje�_L‚2iAX<V1i�X ˆŠixefXj^`u�dg‚2Z`ZfX†X<VgiEXj^�Zfand1ž`]�X<i?‚ƒs>Zfef^`‚ƒu�efX<i k�dg‚2Z…„

Z�X'0>Zfa—s>dYX<VYs"X<i bEVYXWh2XjXj^�sEefX<i¥‚ƒs>Zfef^`‚ƒu�efX<i$¢Šp"Xj^`‚ƒe�VYaniEX<i V1i bEXj^qˆ
i�efXj^�u5dg‚2Z�ZfX

i>‚ƒe

Œ

c�^`dgVgž–]‡Xjs"X<i�{|‚2dgdgZ�‚ƒs>Z�ef^`‚ƒu�e�0JX<Z�ZfX<V9bEX<iEi�0�Z`VYX†yMXj^`b�X<iQb�a2^�e�^�X<bEX�;>iEVYXj^�e�0

b\~ ]R~2bEVYX€ˆ
i�efXj^�u5dg‚2Z�ZfXlX<i�e�]

Œ

‚2dYeJX<Vgi�XliEV1ž`]�e�‚ƒs>Zfef^`‚ƒu�efX
¢Šp"Xj^`‚ƒe�VYani—_LVYe�hndYX<Vgž–]�Xj^

:�VYhniE‚ƒe�c�^<~

� �

02����/Z#(#&%P#&)€!�!1)€�

vwVgi�X
¦

_ƒN�B�I*š<š™:<š™@�S|ST@ � �L� �����	��
 ����.MVgZfe€X<Vgi�XWk�dg‚2Z`ZfX'0�bEVYXWi�c�^l‚ƒs>Z�ef^`‚ƒu�efX ¢Wp�X „

^–‚ƒe�VYani�X<i X<i�e�]

Œ

‚2dYe�0wZ�aniEZfe&iEVgž–]xe�Z�M€Z�VYX X<i�e�]

Œ

‚2dYe&u2X<Vgi�X •€efef^`Vgs>c�efX cEiEbQu2X<Vgi�X

’
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‚2c>Zfh2X<]�X<iEb�X<i—•ŠZ�Zfa2o<Vg‚ƒe�Vgani�X<i�02uƒ‚2iEi—‚ƒs�Xj^rbE‚2Z �RVYX<dx}2ani—•ŠZ�Zfa2o<Vg‚ƒe�Vgani�X<i&ZfX<Vgi�0

b>VYXm}2ani¥‚2iEbEXj^�X<i k�dg‚2Z�Z�X<iŽ‚2cEZfh2X<]�X<i\~

v9VgiEX :5ž`]>iEVYefe�ZfefX<dgdgX�u(‚2i>i$iEV1ž`]�e
VgiEZ�e�‚2ixe�VgVgXj^�eqyMXj^`b�X<i�0�Z�VYX¤uƒ‚2iEi ‚ƒs"Xj^
Vgi

�w•�p>]EVYXj^`‚ƒ^–ž`]EVYX<i X<i�e�]E‚2dYefX<i‡ZfX<V1i�0RcEiEb X<ZmhnVYsEeWi�a2^`_†‚2dYXj^�yMX<VgZfX&VgiEZfe�‚2i�e�VgVYXj^�„

s�‚ƒ^�XH:5c�sEez•�p"X<iR~ UŠ‚ƒ^`h2X<ZfefX<dgdYemy�Vg^`b¥X<V1i�X :5ž`]Ei>VYefe�ZfefX<dgdYX—Vgi X<Vgi�X<_ k¤dg‚2Z�ZfX<i5„

b>Vg‚ƒh2^`‚2_ X<i�eDyMX<b�Xj^

  y�VgXŠX<V1i�X¤k�dg‚2Z`ZfX'0E‚ƒs"Xj^�_LVYeqb�X<_ :�efXj^�Xja2eD•�p����

�)+7��#" �6��7��#����

0>b�Xj^�•
s�„

Z�ž–]EiEVYefel{

Œ

c�^qbEVgXW•€efef^–VYs>c�efXmX<i�ef{

Œ

‚2d1dYej~

  a5b�Xj^WbEc�^`ž–]ŽX<Vgi�X<i$u5dYX<Vgi�X<iŽk�^�X<VgZ�0"i�Xjs"X<i¥b�X<_ b�Xj^ 2
‚2_LX�b�Xj^!:5ž–]EiEVYefe…„

ZfefX<d1dYX ZfefX<]�e�M\bEVYX&¢Šp"Xj^`‚ƒe�VYani�X<i b�Xj^ :5ž`]>iEVYefe�ZfefX<dgdgX Z�Vgi>b¥‚2cEZŠbEVYX<ZfXj^WUW‚ƒ^f„

ZfefX<d1dgcEi�h—iEVgž–]xeqXj^`u2X<iEixs�‚ƒ^<~

....

HashTable

String

....

Comparable
Hashable

«use»

«interface»
Comparable

isEqual(String):Boolean
hash():Boolean

isEqual(String):Boolean
hash():Boolean

•
sEs>Vgdgb>cEi�h ��ŸF:5ž`]Ei>VYefe�ZfefX<dgdYX<i �`�…ixefXj^`{T‚2ž X<Z�.

>€Vgdgb �AojX<Vgh2e ‚2dgZH>wX<V1Zfp>VYX<dqb>VYX :5ž`]>iEVYefe�ZfefX<dgdgX��

�),�2U�� $�s��?"#

Vgi s"X<Vgb�X<i

�•‚ƒ^–Vg‚2ixefX<i\~•‰$‚2i u

Œ

aniEi�efX¥Z�‚ƒh2X<i�0lX<VgiEX :5ž`]Ei>VYefe�ZfefX<dgdYXŽZ�X<Vqi�cE^LX<Vgi�XŽZfp"Xjo<V „

X<d1dYX$‚ƒs>Z�ef^`‚ƒu�efX k�dg‚2Z�Z�X'0qb�X<ZfyMXjh2X<i ZfX<V
X<Vgi‹X<VYh2X<i�X<Z kmani�ojXjpEe

Œ

c�s"Xj^��

Œ

cEZ�Z`VYh�~

’
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��‚ƒe�Z

Œ

‚2ž–]EdgVgž–] yMXj^`b�X<i :5ž`]>iEVYefe�ZfefX<dgdgX<i Vgi�efX<iEZ�VY}•bE‚ƒo<c s"X<i�c�efoje�0¤Zfa2o<c>Z�‚ƒh2X<i

@�:�Vgž`]�efX<i)BL‚2c�{JbEVYX�UWVYX<i>ZfefXmX<Vgi�Xj^qk�d1‚2Z�ZfXmo<cŽb�X�;�iEVYXj^�X<i�0�‚2dgZ�aLbEVYX

4

X<Z�‚2_ e…„

_LX<i�h2X�b�Xj^ UWVYX<iEZfefXœX<Vgi�Xj^Žk¤dg‚2Z�ZfX o<c���� �����$�E~ •‡X<iEi�� X<V1i�X bEXj^`‚ƒ^�e�VYh2X

k¤dg‚2Z�ZfX�V1Zfe•cEiEb

�

b>VYXJ:5ž`]>iEVYefe�ZfefX<dgdgX'0nu

Œ

ani>ixefXŠ_L‚2i�� ‚2dgZwi�a2^`_L‚2dgX<i :5c�sEez•�p

}2ani

�

s"Xjef^`‚2ž`]�efX<iR~ �ŠVYXj^�h2Xjh2X<i$ZfpE^�X<ž–]�X<iŽ‚2dgdgXj^`bEVgi�hnZMojyMX<V�•
^�hncE_&X<i�efX2Ÿ

­

~
UW‚�1�X<ZwZ�V1ž`]†]>VYXj^wcE_ X<Vgi�X<i†}2an_ 2
a2^`_L‚2dY{|‚2dgd�Zfe�‚ƒ^�uL‚ƒs�ywX<Vgž–]�X<iEb�X<i :�ani5„

b�Xj^`{T‚2dgdŠ_LVYe’X<VgiEXj^ X<Vgh2X<i�X<i >MX<b�X<c�e�cEi�h ]>‚2iEb�X<dYe�0
y

Œ

‚ƒ^�Xœa2pEe�VgZ�ž–] iEVgž–]xe

Xj^�u2X<i>ixs>‚ƒ^™~

�

~ �

Œ

‚2c ;Eh—sE^`‚2c>ž`]�e€_†‚2i _&X<]�^�Xj^�X @�:5V1ž`]�efX<i)B&‚2c�{\X<VgiEXWk¤dg‚2Z�ZfX2~9‰$‚2i _

Œ

c 1ƒ„

efXœX<Vgi�X‡Zfand1ž`]�X‡k�dg‚2Z`ZfX‡‚2dgZ?:5c�sEez•�p _&X<]�^`Xj^�Xj^ :5ž`]Ei>VYefe�ZfefX<dgdYX<i�„Dk�dg‚2Z�ZfX<i

b�X�;�iEVYXj^�X<iR~ ‰$‚2iEž–]�X‡a2s5tfXju�efa2^`VgX<ixe�VYXj^`efX3:5pE^`‚2ž`]EX<i �|VgiEZfs\~ [x‚<}ƒ‚�.’cEi5„

efXj^`Z�e

Œ

c�efojX<i¥‚ƒs"Xj^qu2X<Vgi¥_&X<]�^�{|‚2ž`]�X<Z�v•^�s"X<i�0EZfani>b�Xj^`i ]E‚ƒs"X<i Zfe�‚ƒefe�b�X<Z`ZfX<i

X<Vgi :�ž`]EiEVgefe�ZfefX<dgdYX<i�u2aniEojXjpEej~

UW‚2]�Xj^ yMXj^`b�X<i Vgi‹b�Xj^†ˆW‰¥[ :5ž`]>iEVYefe�ZfefX<dgdgX<i cEiEb bEVgX?>wXjo<VgX<]�cEiEh2X<i ojy�V „

Z`ž`]�X<i :5ž`]Ei>VYefe�ZfefX<dgdYX<i c>iEb’‚2iEb�Xj^�X<iŽk¤dg‚2Z�ZfX<i Zfp"Xjo<VYX<d1dRbE‚ƒ^�h2X<ZfefX<dgdgej~

� i >€Vgd1b � @…^�X<‚2dgVgZ`VYXj^�e B bEVYX‡k�dg‚2Z`ZfX

���� U�)+�8

bEVYX :5ž–]EiEVYefe�ZfefX<d1dYX �

�),

g

2��� ��%�U?(#

02Z�VgXwVgZfe�‚2dgZfaW‚2dgZ�ˆŠixefXj^`u�dg‚2Z`ZfXw}2ani �

�s,72��� ��%�U?(#

‚2i�o<cEZfX<]�X<i\~�UW‚ƒ^f„
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