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e

 z
o

n
e

;

  
  

g
e

tt
im

e
o

fd
a

y(
 &

tv
, 

&
zo

n
e

 )
;

  
  

m
se

cs
 =

 1
0

0
0

 *
 t

v.
tv

_
se

c 
+

 t
v.

tv
_

u
se

c 
/ 

1
0

0
0

;
  

  
re

tu
rn

 m
se

cs
;

} vo
id

 m
a

in
( 

vo
id

 )
{   

  
in

t 
n

, 
to

u
r[

 M
A

X
_

C
IT

IE
S

 ]
, 

t1
, 

t2
;

  
  

st
ru

ct
 P

o
in

t 
p

[ 
M

A
X

_
C

IT
IE

S
 ]

;

  
  

p
ri
n

tf
( 

“N
u

m
b

e
r 

o
f 

ci
tie

s:
 “

 )
;

sc
a

n
f(

 “
%

d
”,

 &
n

 )
;

R
a

n
d

o
m

P
o

in
ts

( 
n

, 
p

 )
;

/*
 in

iti
a

liz
e

 a
ll 

th
e

 p
o

in
ts

 *
/

t1
 =

 G
e

tT
im

e
()

;
  

  
A

p
p

ro
xT

S
T

o
u

r(
 n

, 
p

, 
to

u
r 

);
/*

 f
in

d
 a

 g
o

o
d

 t
o

u
r 

*/
  

  
t2

 =
 G

e
tT

im
e

()
;

  
  

p
ri
n

tf
( 

“%
d

, 
T

im
e

 =
 %

d
 m

s\
n

”,
 n

, 
t2

 -
 t

1
 )

;
}



C
op

yr
ig

ht


19
97

C
om

pu
te

r 
Sc

ie
nc

e 
21

7:
 P

er
fo

rm
an

ce
Pa

ge
 2

54

N
ov

em
be

r 
18

, 1
99

9

O
rig

in
al

 V
er

si
on

d
o

u
b

le
 D

is
ta

n
ce

( 
st

ru
ct

 P
o

in
t 

p
, 

st
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re
tu

rn
 s
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((
p

.x
-q

.x
)*

(p
.x

-q
.x

)+
(p

.y
-q

.y
)*

(p
.y

-q
.y
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;
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id

 A
p

p
ro

xT
S
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o

u
r(

 in
t 

n
, 

st
ru

ct
 P

o
in

t 
p
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, 

in
t 

to
u
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in

t 
cu

rr
e

n
t,

 v
is

ite
d

[ 
M

A
X

_
C

IT
IE

S
 ]

, 
i, 

j, 
jM

in
;

  
  

d
o

u
b

le
 d

M
in

;

  
  

fo
r 

( 
i =

 0
; 

i <
 n

; 
i+

+
 )

  
  

  
  

vi
si

te
d

[i]
 =

 F
A

L
S

E
;

  
  

cu
rr

e
n

t 
=

 0
;

  
  

vi
si

te
d

[c
u

rr
e

n
t]

 =
 T

R
U

E
;

  
  

to
u

r[
0

] 
=

 c
u

rr
e

n
t;

  
  

fo
r 

( 
i =

 1
; 

i <
 n

; 
i+

+
 )

 {
  

  
  

  
d

M
in

 =
 M

A
X

;
  

  
  

  
fo

r 
( 

j =
 0

; 
j <

 n
; 

j+
+

 )
 {

  
  

  
  

  
  

if 
( 

!v
is

ite
d

[j]
  

  
  

  
  

  
  

  
&

&
 (

 D
is

ta
n

ce
( 

p
[c

u
rr

e
n

t]
, 

p
[j]

 )
 <

 d
M

in
 )

 )
 {

  
  

  
  

  
  

  
  

jM
in

 =
 j;

  
  

  
  

  
  

  
  

d
M

in
 =

 D
is

ta
n

ce
( 

p
[c

u
rr

e
n

t]
, 

p
[j]

 )
;

  
  

  
  

  
  

}
  

  
  

  
}

  
  

  
  

cu
rr

e
n

t 
=

 jM
in

;
  

  
  

  
vi

si
te

d
[c

u
rr

e
n

t]
 =

 T
R

U
E

;
  

  
  

  
to

u
r[

i] 
=

 c
u

rr
e

n
t;

  
  

}
}
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.x
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)+
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;
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u
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st
ru

ct
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o
in

t 
p

[]
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to
u
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in

t 
cu

rr
e

n
t,

 v
is

ite
d

[ 
M

A
X

_
C

IT
IE

S
 ]

, 
i, 

j, 
jM

in
;

  
  

d
o

u
b

le
 d

M
in

, 
d

j;

  
  

fo
r 

( 
i =

 0
; 

i <
 n

; 
i+

+
 )

  
  

  
  

vi
si

te
d

[i]
 =

 F
A

L
S

E
;

  
  

cu
rr

e
n

t 
=

 0
;

  
  

vi
si

te
d

[c
u

rr
e

n
t]

 =
 T

R
U

E
;

  
  

to
u

r[
0

] 
=

 c
u

rr
e

n
t;

  
  

fo
r 

( 
i =

 1
; 

i <
 n

; 
i+

+
 )

 {
  

  
  

  
d

M
in

 =
 M

A
X

;
  

  
  

  
fo

r 
( 

j =
 0

; 
j <

 n
; 

j+
+

 )
 {

  
  

  
  

  
  

if 
( 

!v
is

ite
d

[j]
  

  
  

  
  

  
  

  
&

&
 (

(
d
j

 =
 D

is
ta

n
ce

( 
p

[c
u

rr
e

n
t]

, 
p

[j]
))

 <
 d

M
in

 )
 )

 {
  

  
  

  
  

  
  

  
jM

in
 =

 j;
  

  
  

  
  

  
  

  
d

M
in

 =
d
j

;
  

  
  

  
  

  
}

  
  

  
  

}
  

  
  

  
cu

rr
e

n
t 

=
 jM

in
;

  
  

  
  

vi
si

te
d

[c
u

rr
e

n
t]

 =
 T

R
U

E
;

  
  

  
  

to
u

r[
i] 

=
 c

u
rr

e
n

t;
  

  
}

}
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st
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 P
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in
t 

p
, 

st
ru

ct
 P

o
in

t 
q
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 {

 
 
 
 
r
e
t
u
r
n
 
(
p
.
x
-
q
.
x
)
*
(
p
.
x
-
q
.
x
)
+
(
p
.
y
-
q
.
y
)
*
(
p
.
y
-
q
.
y
)
;

} vo
id

 A
p

p
ro

xT
S

T
o

u
r(

 in
t 

n
, 

st
ru

ct
 P

o
in

t 
p

[]
, 

in
t 

to
u

r[
] 

) 
{

  
  

in
t 

cu
rr

e
n

t,
 v

is
ite

d
[ 

M
A

X
_

C
IT

IE
S

 ]
, 

i, 
j, 

jM
in

;
  

  
d

o
u

b
le

 d
M

in
, 

d
j;

  
  

fo
r 

( 
i =

 0
; 

i <
 n

; 
i+

+
 )

  
  

  
  

vi
si

te
d

[i]
 =

 F
A

L
S

E
;

  
  

cu
rr

e
n

t 
=

 0
;

  
  

vi
si

te
d

[c
u

rr
e

n
t]

 =
 T

R
U

E
;

  
  

to
u

r[
0

] 
=

 c
u

rr
e

n
t;

  
  

fo
r 

( 
i =

 1
; 

i <
 n

; 
i+

+
 )

 {
  

  
  

  
d

M
in

 =
 M

A
X

;
  

  
  

  
fo

r 
( 

j =
 0

; 
j <

 n
; 

j+
+

 )
 {

  
  

  
  

  
  

if 
( 

!v
is

ite
d

[j]
  

  
  

  
  

  
  

  
&

&
 (

(
d
j

 =
 D

is
ta

n
ce

( 
p

[c
u

rr
e

n
t]

, 
p

[j]
))

 <
 d

M
in

 )
 )

 {
  

  
  

  
  

  
  

  
jM

in
 =

 j;
  

  
  

  
  

  
  

  
d

M
in

 =
d
j

;
  

  
  

  
  

  
}

  
  

  
  

}
  

  
  

  
cu

rr
e

n
t 

=
 jM

in
;

  
  

  
  

vi
si

te
d

[c
u

rr
e

n
t]

 =
 T

R
U

E
;

  
  

  
  

to
u

r[
i] 

=
 c

u
rr

e
n

t;
  

  
}

}



C
op

yr
ig

ht


19
97

C
om

pu
te

r 
Sc

ie
nc

e 
21

7:
 P

er
fo

rm
an

ce
Pa

ge
 2

57

N
ov

em
be

r 
18

, 1
99

9

V
is

it 
U

n
vi

si
te

d 
C

iti
es

d
o

u
b

le
 D

is
ta

n
ce

( 
st
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 P
o

in
t 

p
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st
ru

ct
 P

o
in

t 
q
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re
tu

rn
 (

p
.x

-q
.x

)*
(p

.x
-q

.x
)+

(p
.y

-q
.y

)*
(p

.y
-q

.y
);

} vo
id

 A
p

p
ro

xT
S

T
o

u
r(

 in
t 

n
, 

st
ru

ct
 P

o
in

t 
p

[]
, 

in
t 

to
u

r[
] 

)
{   

  
in

t 
cu

rr
e

n
t,

 i,
 j,

 jM
in

, 
h

ig
h

;
  

  
d

o
u

b
le

 d
M

in
, 

d
j;

  
  

fo
r 

( 
i =

 0
; 

i <
 n

; 
i+

+
 )

 
 
 
 
 
 
 
 
t
o
u
r
[
i
]
 
=
 
i
;

  
  

h
ig

h
 =

 n
-1

;
  

  
w

h
ile

 (
 h

ig
h

 >
 0

 )
 {

  
  

  
  

d
M

in
 =

 M
A

X
;

  
  

  
  

fo
r 

( 
j =

 0
; 

j <
 h

ig
h

; 
j+

+
 )

 {
  

  
  

  
  

  
d

j =
 D

is
ta

n
ce

( 
p

[t
o

u
r[

h
ig

h
]]

,
p
[
t
o
u
r
[
j
]
]

 )
;

  
  

  
  

  
  

if 
( 

d
j  

<
 d

M
in

 )
 {

  
  

  
  

  
  

  
  

jM
in

 =
 j;

  
  

  
  

  
  

  
  

d
M

in
 =

 d
j;

  
  

  
  

  
  

}
  

  
  

  
}

 
 
 
 
 
 
 
 
c
u
r
r
e
n
t
 
=
 
t
o
u
r
[
j
M
i
n
]
;

 
 
 
 
 
 
 
 
t
o
u
r
[
j
M
i
n
]
 
=
 
t
o
u
r
[
h
i
g
h
]
;

 
 
 
 
 
 
 
 
t
o
u
r
[
h
i
g
h
]
 
=
 
c
u
r
r
e
n
t
;

  
  

  
  

h
ig

h
--

;
  

  
}

}
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p
.
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.
x
)
*
(
p
.
x
-
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+
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p
.
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-
q
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y
)
*
(
p
.
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y
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vo
id
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S
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u
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 in
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, 
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ru

ct
 P

o
in

t 
p

[]
, 
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t 

to
u

r[
] 

)
{   

  
in

t 
cu

rr
e

n
t,

 i,
 j,

 jM
in

, 
h

ig
h

;
  

  
d

o
u

b
le

 d
M

in
, 

d
j;

  
  

fo
r 

( 
i =

 0
; 

i <
 n

; 
i+

+
 )

 
 
 
 
 
 
 
 
t
o
u
r
[
i
]
 
=
 
i
;

  
  

cu
rr

e
n

t 
=

 t
o

u
r[

 n
 ]

;
  

  
h

ig
h

 =
 n

-1
;

  
  

w
h

ile
 (

 h
ig

h
 >

 0
 )

 {
  

  
  

  
d

M
in

 =
 M

A
X

;
  

  
  

  
fo

r 
( 

j =
 0

; 
j <

 h
ig

h
; 

j+
+

 )
 {

  
  

  
  

  
  

d
j =

 D
is

ta
n

ce
( 

p
[c

u
rr

e
n

t]
,

p
[
t
o
u
r
[
j
]
]

 )
;

  
  

  
  

  
  

if 
( 

d
j  

<
 d

M
in

 )
 {

  
  

  
  

  
  

  
  

jM
in

 =
 j;

  
  

  
  

  
  

  
  

d
M

in
 =

 d
j;

  
  

  
  

  
  

}
  

  
  

  
}

 
 
 
 
 
 
 
 
c
u
r
r
e
n
t
 
=
 
t
o
u
r
[
j
M
i
n
]
;

 
 
 
 
 
 
 
 
t
o
u
r
[
j
M
i
n
]
 
=
 
t
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u
r
[
h
i
g
h
]
;

 
 
 
 
 
 
 
 
t
o
u
r
[
h
i
g
h
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=
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;

  
  

  
  

h
ig

h
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;
  

  
}
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Y
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vo
id

 A
p

p
ro

xT
S

T
o

u
r(

 in
t 

n
, 

st
ru

ct
 P

o
in

t 
p

[]
, 

in
t 

to
u

r[
] 

)
{   

  
in
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t,

 i,
 j,

 jM
in

, 
h

ig
h

;
  

  
d

o
u

b
le

 d
M

in
, 

d
j;

  
  

fo
r 

( 
i =

 0
; 

i <
 n

; 
i+

+
 )

  
  

  
  

to
u

r[
i] 

=
 i;

  
  

cu
rr

e
n

t 
=

 t
o

u
r[

 n
 ]

;
  

  
fo

r 
( 

h
ig

h
 =

 n
-1

; 
h

ig
h

 >
 0
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h

ig
h

--
 )

 {
  

  
  

  
d

M
in

 =
 M

A
X

;
  

  
  

  
fo

r 
( 

j =
 0

; 
j <

 h
ig

h
; 

j+
+

 )
 {

i
f
 
(
 
(
 
d
x
 
=
 
X
D
i
s
t
a
n
c
e
(
 
p
[
c
u
r
r
e
n
t
]
,
 
p
[
t
o
u
r
[
j
]
]
 
)
 
)
 
<
 
d
M
i
n
 
)
 
{

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
j
 
=
 
d
x
 
+
 
Y
D
i
s
t
a
n
c
e
(
 
p
[
c
u
r
r
e
n
t
]
,
 
p
[
t
o
u
r
[
j
]
]
 
)
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 d
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jM
in

 =
 j;

  
  

  
  

  
  

  
  

  
  

d
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in
 =

 d
j;

  
  

  
  

  
  

  
  

}
  

  
  

  
  

  
}

}
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rr
e
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=
 t

o
u
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=
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o
u
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h

ig
h

];
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u
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h
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h
] 

=
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u
rr
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n

t;
}
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