
������������	�
��������������	�
�����
���������	�������
� ��������

!#"%$'&'(*)'+
,.-0/2143%56-87:9

;�<'5=1 " -0>@?:<'A

BDC=E=F�GIH:BDJLKLM'N#O

P �����LQ�RSUTV����	������

WYXDZ\[L]�^ G_F`B�G_a ]�bdc

egfihkj�l m_nko�p�erqtsruwvgxyh6z_{|f~}����

BDC=E=F�GIH:BDJLKLM'N�M



WYXDZ\[L]�^ G_F`��G_� c�[ FD������G�� ] E=�4�4E b B�G_a ]�bdc
���*�0�0�����~�����k�����k�0��3% 6-8¡%56¢*£%>¤-�?¦¥~ 6¡�-0/�§¤¨©/�ª_A%¢¬«8>@-0%®'-�¯
°±�6²��Y³´�i��³2µ� �-0<'5�/~¶�§@ �<*A�<Y161k-�?:¡d1t1k¢· 6-0<*56/~¶¸1k¶%-�?:¢' ¹1�¡%5�¢'?:§¤ �§¤A©®
¡©<�1k¶% t¨%5� ¹14¯�º» 6-� »¶%-�3%56§@ ¹14§¤/� 6¼�¢'5#563©>¤-� »¢'½w1k¶_3%?�£%¼%1k¢:¨%A%¸1k¶©-
£�-0 =1�A%¢�©-#14¢:-2¾y¡%<'A%�A%-2¾_14¯
¿�-0>@§@-0 �¢'AÀ<'A��6Á�Â�Ã ²�Â���³2�0���2²���µk��³2�0�¸Ä §¤A%©§¤/�<�1k-� �14¶%-�%-0 �§¤5�<'£%§@>¤§Å1|Æ
¢*½D-Ç¾�¡©<'A%%§@A%®È<:A%¢�%-�¯�É�¯@®'¯@¼©Ê�Â��S�Ëµ~�0�i��¯
Ì�Í�ÎÐÏtÑ -� ¹1k§@?:<�1k-��/�¢' ¹1�¢'½w1k¶%-�/~¶%-�<'¡�-0 ¹1±¡%<�14¶�½´5�¢'?Ò14¶%-� ¹14<�1k-�<�1
A©¢�%- Î 1k¢:<:®'¢'<*>� ¹14<�1k- Í °±�6²��Y³´�i��³2µVÓ�²���µk��³2�0�wÔ#-0¯@®'¯@¼g ¹1k5�<'§@®'¶41±>@§@A%-
¢*A�<:?:<'¡ Ï

BDC=E=F�GIH:BDJLKLM'N�Õ

Ö�G X G ] a%C�× ] E X�b E=ØDC=G
Ù §ÛÚ%-0A�<:>¤§@ ¹1±¢'½�A%¢�©-0 Ð1k¢:£�-8-Ç¾y¡%<'A%%-�%¼./~¶%¢�¢' 6-#1k¶%-�¢'A©-#14¶%<�1
1k¶%-�¶%-�3%56§@ ¹14§¤/�½´3%A%/Ç1k§@¢'A�-� ¹14§¤?:<�14-0 �<' Ð1k¶%-�?:¢' ¹1�¡%5�¢'?:§¤ �§¤A©®'¯

BDC=E=F�GIH:BDJLKLM'N�J



Ü G_�4�4Ý2Þ#E ] �4��B�G_a ]�bdc
ß ¯ " -Ç1±àË1k¢:£�-#14¶%-�§¤A©§Û14§¤<'>�A%¢�©- Í   Ï ¯
( ¯�,.-21 Î £�-�1k¶%-�A%¢�%-�¢'A�àË1k¶©<�1�§¤ UáÇ?:¢' =18¡%56¢'?:§@ 6§@A%®'â

<'/�/0¢'5�%§@A%®�14¢:-2Ú�<'>g½´3%A%/Ç1k§@¢'A Í�Ì�ÍSÎ�Ï )·ã Í�ÎÐÏ�Ï ¯#ä|½Ðàå§¤ �-0?:¡d1|Æ'¼
½´<'§@>@¯

+ ¯�ä|½ Î §¤ t<:®'¢'<'>�A%¢�©-0¼g ¹14¢'¡�<'A%�56-2143%56A�§Å1 Í <'A%¸1k¶©-8¡©<�1k¶
½´5�¢'?Ò14¶%-�§¤A%§Å1k§@<'>gA%¢�%-�1k¢ Î�Ï ¯

$ ¯�æ�1k¶©-05¹«8§@ 6-�¼.56-0?:¢¬Úw- Î ½´56¢'?çàè<'A%�<'%�<'>@>�¢'½ ÎÐé  »/~¶©§¤>@%56-�A
14¢�à Í >@<'£y-�>¤§@A%®·-0<'/~¶¸«8§Å1k¶�§Û14 �¡©<�1k¶�½´56¢'?�1k¶%-�§@A%§Å1k§@<'>gA%¢�%- Ï ¯
¿�-2143%56A¸1k¢: ¹14-0¡ ( ¯

BDC=E=F�GIH:BDJLKLM'N�ê

ë±ì [�W�X �4�4a X �4E=a%�4E [LX � [LZtÜ G��0�4Ý�Þ#E ] �4�·BDG_a ]�bic
W �4�4��G Ôt;�-0 =16¥~í�§¤5� ¹1�%-0¡�-0A©% »¢*A��6Á�Â�Ã ²�Â��S³2�0�·�2²���µk��³2�0�w¯
îïC=�4G ]�X a%�4E=ðLG�� Ô
Ö ] G�G_F�ñòB�G_a ]�bdcç?:§¤A©§¤?:§@ó0-8-0 ¹14§¤?:<�14-0�/0¢' =1�14¢:56-0<*/~¶:14¶%-�®'¢'<'>@¼

§@¯¤-�¯¤¼g-Ç¾y¡%<'A%:1k¶%-�A%¢�%-IáÇ/0>@¢' �-0 ¹14â�14¢¦1k¶%-�®'¢'<*>¤¯
îËô ?:§@A%§@?·§@ó0-#1k¢Y1k<'>�-� ¹14§¤?:<�14-0�¡©<�1k¶�/0¢' =1t1k¢:56-�<'/~¶:14¶%-�®'¢'<'>@¼

§@¯¤-�¯¤¼�-2¾y¡%<'A%õ14¶%-�A%¢�%-¦¢'A±14¶%-�áÇ>@-0<' =16¥~/�¢' ¹14â¸ 6¢'>@3d14§¤¢'AÀ¡%<Y1k¶±1k¢
14¶%-�®'¢'<'>@¯

BDC=E=F�GIH:BDJLKLM'N�ö



Ö ] G_G_FDñåBDG_a ]�bic
Ì�Í�ÎÐÏtÑ É� ¹14§¤?:<�14-0�/0¢' =1±½´5�¢'?÷A%¢�%- Î 1k¢:A%-�<'56-� ¹1±®'¢'<'>
ß ¯ " -Ç1±àË1k¢:£�-#14¶%-�§¤A©§Û14§¤<'>�A%¢�©- Í   Ï ¯
( ¯�,.-21 Î £�-�1k¶%-�A%¢�%-�¢'A�àË1k¶©<�1�?·§@A%§@?:§¤ó�-0  ÌDÍ�ÎÐÏ ¯�ä|½�àò§@ 

-�?·¡i1|Æ�¼.½´<'§@>¤¯
+ ¯�ä|½ Î §¤ t<:®'¢'<'>�A%¢�©-0¼g ¹14¢'¡�<'A%�56-2143%56A�§Å1 Í <'A%¸1k¶©-8¡©<�1k¶

½´5�¢'?Ò14¶%-�§¤A%§Å1k§@<'>gA%¢�%-�1k¢ Î�Ï ¯
$ ¯�æ�1k¶©-05¹«8§@ 6-�¼.56-0?:¢¬Úw- Î ½´56¢'?çàè<'A%�<'%�<'>@>�¢'½ ÎÐé  »/~¶©§¤>@%56-�A
14¢�à Í >@<'£y-�>¤§@A%®·-0<'/~¶¸«8§Å1k¶�§Û14 �¡©<�1k¶�½´56¢'?�1k¶%-�§@A%§Å1k§@<'>gA%¢�%- Ï ¯
¿�-2143%56A¸1k¢: ¹14-0¡ ( ¯

BDC=E=F�GIH:BDJLKLM'N�K

Bucharest

Giurgiu

Urziceni

Hirsova

Eforie

Neamt
Oradea

Zerind

Arad

Timisoara

Lugoj
Mehadia

Dobreta
Craiova

Sibiu

Fagaras

Pitesti
Rimnicu Vilcea

Vaslui

Iasi

Straight−line distance
to Bucharest

 0
160
242
161

77
151

241

366

193

178

253
329
80

199

244

380

226

234

374

98

Giurgiu

Urziceni
Hirsova

Eforie

Neamt

Oradea

Zerind

Arad

Timisoara
ø

Lugoj

Mehadia

Dobreta

Craiova

Sibiu Fagaras

Pitesti

Vaslui

Iasi

Rimnicu Vilcea

Bucharest

71

75

118

111

70

75

120

151

140

99

80

97

101

211

138

146 85

90

98

142

92

87

86

BDC=E=F�GIH:BDJLKLM'N�ù



Arad
ú

h=366
Arad
ú

Timisoara
û

Zerind
ü

Sibiu
ý

h=253 h=329 h=374
Arad
ú

Timisoara
û

Zerind
ü

Sibiu
ý

h=329 h=374

Arad
ú

Oradea
þ

Fagaras
ÿ

Rimnicu
h=380 h=193h=366 h=178

Arad
ú

Timisoara
û

Zerind
ü

Sibiu
ý

h=329 h=374

Arad
ú

Oradea
þ

Fagaras
ÿ

Rimnicu
h=380 h=193h=366

Sibiu
ý

h=253
Bucharest

h=0

BDC=E=F�GIH:BDJLKLM'N��

× ]�[�� C=G ^ � ë [�[ Ö ] G_G_FDñ
í�5�¢'?��»56<'¸1k¢ " §@£%§@3:14¢:í�<*®'<'56<* �Ä £%3d1t1k¢:¿�§¤?:A%§@/03

«¦¢'3©>¤�¶%<¬Úw-8£y-�-0A�£y-Ç161k-�56¯
�V-0-�·14¢·/�¢'A% �§¤%-�56Ô�/0¢' =1�¢'½D®*-21614§¤A©®·½´5�¢'?÷ =1k<'5=18A%¢�©- Í �V5�<' Ï

1k¢:§¤A414-056?:-�%§¤<Y1k-±A©¢�%-� ��

B�C=E=FDGIH:B�JLK�M'N�O
	



� ð�a%C=�Da%�0E [LX Þ.� XDb �4E [LX`Z\[L] îËôÀîïC� [L] E=� c�^
Ö [ a%C��

íÐ§@A%¸1k¶%-��~��Â�Ã´Ã������6�i�y®*¢'<'>�<' ��_3%§@/~ª_>ÛÆ <' t¡�¢' 6 �§¤£©>¤-�¯

� Í�ÎÐÏ ! ¢' ¹1±¢'½�56-�<'/~¶%§@A%®�A©¢�%- Î ½´56¢*?ç ¹14<'5¹1�A%¢�%-
Ì�Í�ÎÐÏ É  =1k§@?:<�1k-��/0¢* ¹1�½´56¢'?çA%¢�©- Î 14¢:A%-0<'5�-0 =1õ®'¢*<'>
�»-2« -ÇÚ�<'>¤3©<�1k§@¢'AÀ½´3%A%/Ç1k§@¢'A%Ô

ã ÍSÎ�Ï�Ñ � ÍSÎ�Ï�� Ì�ÍSÎ�Ï

ã ÍSÎÐÏ É� ¹14§¤?:<�14-0�/�¢' ¹1�¢'½�/~¶%-�<'¡y-� ¹1± 6¢'>@3d14§¤¢'A¸1k¶©56¢'3%®*¶ Î

B�C=E=FDGIH:B�JLK�M'N�OLO

îËô
ã ÍSÎÐÏtÑ É  =1k§@?:<�1k-��/0¢* ¹1�¢'½�/~¶%-0<'¡�-0 =1õ �¢'>@3d1k§@¢'A¸1k¶%5�¢'3%®'¶ Î
ß ¯ " -Ç1±àË1k¢:£�-#14¶%-�§¤A©§Û14§¤<'>�A%¢�©- Í   Ï ¯
( ¯�,.-21 Î £�-�1k¶%-�A%¢�%-�¢'A�àË1k¶©<�1�?·§@A%§@?:§¤ó�-0 �1k¢ ã ÍSÎ�Ï ¯#ä|½Dàè§¤ 

-�?·¡i1|Æ�¼.½´<'§@>¤¯
+ ¯�ä|½ Î §¤ t<:®'¢'<'>�A%¢�©-0¼g ¹14¢'¡�<'A%�56-2143%56A�§Å1 Í <'A%¸1k¶©-8¡©<�1k¶

½´5�¢'?Ò14¶%-�§¤A%§Å1k§@<'>gA%¢�%-�1k¢ Î�Ï ¯
$ ¯�æ�1k¶©-05¹«8§@ 6-�¼.56-0?:¢¬Úw- Î ½´56¢'?çàè<'A%�<'%�<'>@>�¢'½ ÎÐé  »/~¶©§¤>@%56-�A
14¢�à Í >@<'£y-�>¤§@A%®·-0<'/~¶¸«8§Å1k¶�§Û14 �¡©<�1k¶�½´56¢'?�1k¶%-�§@A%§Å1k§@<'>gA%¢�%- Ï ¯
¿�-2143%56A¸1k¢: ¹14-0¡ ( ¯

B�C=E=FDGIH:B�JLK�M'N�O'M



Arad
�

Arad
�
Timisoara
�

Zerind
�

Sibiu
�

Sibiu
�

Arad
�

Oradea
�

Fagaras
�

Rimnicu
�

Arad
�
Timisoara
�

Zerind
�

Sibiu
�

Arad
�

Oradea
�

Fagaras
�

Rimnicu
�

Arad
�
Timisoara
�

Zerind
�

Craiova
�

Pitesti
�

Sibiu
�

f=0+366
 =366

f=140+253
 =393

f=118+329
 =447

f=75+374
 =449

f=280+366
 =646

f=239+178
 =417

f=146+380
 =526

f=118+329
 =447

f=220+193
 =413

f=75+374
 =449

f=280+366
 =646

f=239+178
 =417

f=146+380
 =526

f=118+329
 =447

f=75+374
 =449

f=300+253
 =553

f=317+98
 =415

f=366+160
 =526

B�C=E=FDGIH:B�JLK�M'N�O'Õ

Þ#E X F����ÈØD�4E ^ a%C#×¦a%� c
�V¢¬« -Ç¾y¡%<'A%% �¿�§¤?:A%§@/03 Í ã Ñ Í ß $
 �"!  Ï�� ß$# + Ñ $ ß + Ï ¢¬Úw-�5

íL<'56<*®'<'  Í ã Ñ Í ß $
 � #
# Ï%� ß & !�Ñ $ ß & Ï ¯

& ¯('Ò¶%<�18§@½ Ì�Í*),+.-/+ � +10kÏ�Ñ ß &
 Í <'>¤ �¢�<*A�3©A%%-05�-0 =1k§@?·<Y1k- Ï32

B�C=E=FDGIH:B�JLK�M'N�O'J



4 G_G_F`B [�^ GIH [LX F�E=�4E [�X �
5 ¢�®*3%<'56<*Ak14-0-�1k¶©<�1,�76·¨%A%% t<'A�¢'¡d14§¤?:<'>� 6¢'>@3d1k§@¢'A%¼

«V-�A©-0-0¸1k¶©<�1 Ì X G�ðLG ]U[ ð�G ] G_�4�4E ^ a©�4G_� 14¶%-�/0¢' =1
¢'½�56-�<'/~¶%§@A%®814¶%-�®'¢'<'>@¯

! <'>@>@-0�<*A Â��0�¸³´�~�~³98kÃ��t���6²���³´�i��³2µ6�~¯

5 56<'A© 6½´-05� �14¢ ã ¼�§@¯¤-�¯¤¼ ã <'>@ 6¢·%¢�-� 6A é 1�¢¬Úw-05�-0 =1k§@?·<Y1k-0¯

B�C=E=FDGIH:B�JLK�M'N�O'ê

,.-Ç1 é  »<'>@ 6¢:<'>@ 6¢·<' � 63%?:- Í 1k5�3%-�½´¢'5#?:¢' ¹1�<'©?·§@ 6 �§¤£©>¤-�¶%-03%5�§¤ =1k§@/0  Ï
14¶%<�1 ã §¤ �^ [�X�[ � [LX E b�¼g§@¯¤-�¯¤¼.<'>@¢'A%®:<'A4Æ ¡©<�1k¶�½´56¢'?
14¶%-�56¢�¢�1 ã A%-2Ú%-05�%-0/�56-�<' 6-� 6¯

! <*A�¢'½ 14-0A�?:¢�%§@½ Æ ¶%-�3%56§@ ¹14§¤/#1k¢:£�-0/�¢'?:-�?:¢'A%¢Y1k¢'A%§@/0¯
É�¯@®'¯t>¤-Ç1 Î £�-�¡%<'5�-0A41�¢'½ Î;: ¯ " 3%¡©¡y¢' �-�1k¶%<�1

� Í�ÎÐÏ�Ñ + <'A% Ì�ÍSÎ�Ï Ñ $ ¼� 6¢ ã Í�ÎÐÏ�Ñ & ¯
<*A% � Í�Î : Ï�Ñ $ <*A% Ì�Í�Î : Ï�Ñ ( ¼� 6¢ ã ÍSÎ : Ï�Ñ=< ¯

; 3d1�£y-�/0<'3% �-�<*AkÆ ¡%<�1k¶¸1k¶©56¢'3%®*¶ Î : §¤ �<'>@ 6¢:<�¡©<�1k¶õ1k¶©56¢'3%®*¶ Î ¼
«V-8/0<'A� 6-Ç1 ã ÍSÎ�:¤Ï�Ñ & ¯

B�C=E=FDGIH:B�JLK�M'N�O'ö



ä|A�-$>y-�/214Ô ã Í�Î : Ï�Ñ"?@+.ArÍ ã Í�ÎÐÏCB � Í�Î : Ï%� Ì�ÍSÎ : Ï6Ï ¯

! <'>@>¤-�·1k¶©- Ø�a%� c Ý ^ a/D -��_3%<�14§¤¢'A©¯
E l nkm1Fk}2f~o7G�l o$H fihkj�l m_n�mJIKGML%f~}Ço�l m·x_fNI_}�l oÇ{YlPONQ

B�C=E=FDGIH:B�JLK�M'N�O'K

�Y��	i��
�	�
���� �SR

,.-Ç1 ã(T £�- 1k¶%-�/�¢' ¹1�¢'½L1k¶%-��2Ê���³´��Â�Ã� �¢'>@3d1k§@¢'A�¡%<�1k¶©¯
'è-�¶%<¬Úw-�Ô

�U6�-Ç¾y¡%<'A%% ±Â�Ã´Ã�A%¢�©-0 Ð«8§Û14¶ ã ÍSÎÐÏWV ã T
�U6�?:<¬ÆU14¶%-0A�-2¾y¡%<'A©� 6¢*?·-�A%¢�%-� »5�§¤®'¶418¢'A`áÇ®'¢*<'>�/0¢*Ak14¢'3%5�â'¼

«8§Å1k¶ ã ÍSÎ�Ï�Ñ ã T £�-0½´¢'5�-8 �-0>@-0/Ç1k§@A%®È<:®'¢'<*>�A%¢�%-0¯

B�C=E=FDGIH:B�JLK�M'N�O'ù



O
X

Z
Y

A
Z

T
[

L

M

D
C
\

R

F

P

G
]

B
U

H

E

V
^

I

N

380

400

420

S
_

B�C=E=FDGIH:B�JLK�M'N�O
�


