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ABSTRACT

I n  t h i s  w o r k  i t  is p r o p o s e d  a s o l u t i o n  f o r  t h e  o t i m i z a t i o n  

p r o b l e m  o f  a r a d i o - t a x i  s y s t e m .  T o  a c h i e v e  t h e  s o l u t i o n  o f  t h e  

o r i g i n a l  p r o b l e m ,  i t  is d i v i d e d  i n t o  t w o  s u b p r o b l e m s .

T h e  f i r s t  s u b p r o b l e m  a i m s  t o  d e t e r m i n e  a s c h e d u l e  o f  

s e r v i c e ,  s e t t i n g ,  c o n s e q u e n t l y ,  t h e  n u m b e r  o f  c a r s .  T h i s  s u b ­

p r o b l e m  is s o l v e d  a s  a n  i n t e g e r  p r o g r a m m i n g  p r o b l e m  s o l v e d  t h r o u g h  

t h e  " B r a n c h  a n d  B o u n d "  a l g o r i t h m .

In t h e  s e c o n d  s u b p r o b l e m  t h e r e  is p r o p o s e d  t h e  u s e  o f  

F l o y d ' s  a l g o r i t h m  i n  o r d e r  t o  e s t a b l i s h  t h e  t a x i  s t o p s  t o  b e  

c a l l e d ,  in a s e q u e n t i a l  o r d e r ,  i n  e a c h  c a l l .

D u r i n g  t h i s  w o r k ,  s p e c i a l  c a r e  is g i v e n  t o  t h e  p h a s e  o f  

s u r v e y  o f  d a t a  a n d  t o  t h e  s o l u t i o n  o f  t h e  m o d e l  f o r  a r a d i o - t a x i  

c o m p a n y  i n  t h e  c i t y  o f  C u r i t i b a .

F i n a l l y ,  s u g g e s t i o n s  a r e  p r e s e n t e d  t o  t h e  c o m p a n i e s  a n d  t o  

t h e  c i t y  o f f i c i a l s  r e g a r d i n g  t o  t h e  d a t a  c o l l e c t i o n  a n d  

a p p l i c a t i o n  o f  t h e  r e s u l t s  s e e k i n g ,  a m o n g  o t h e r  t h i n g s ,  b e t t e r  

s e r v i c e  f o r  t h e  u s e r s  a n d  f u e l  e c o n o m y .
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CAPÍTULO I

1. INTRODUÇÃO

1.1 Objetivos do trabalho

O  p r e s e n t e  e s t u d o  t r a t a  d e  m e l h o r i a s  n o s  s e r v i ç o s  

p r e s t a d o s  p o r  c o m p a n h i a s  d e  r á d i o - t á x i .

V i s a n d o  d a r  u m a  m e l h o r  e s t r u t u r a  a e s t e  t r a b a l h o ,  f a ­

c i l i t a r  a s u a  a n á l i s e  e p e r m i t i r  u m a  i m p l e m e n t a ç ã o  g r a d a t i v a  

d a s  p r o p o s t a s  a q u i  f o r m u l a d a s  o s  o b j e t i v o s  d e s t e  t r a b a l h o  f o ­

r a m  d i v i d i d o s  em:

a) e s t a b e l e c e r  u m  p r o g r a m a  d e  s e r v i ç o  p a r a  o s  c o n d u t o ­

r e s  d e  u m a  e m p r e s a  d e  r á d i o - t á x i ,  c o n f o r m e  a d e m a n d a ,  e c o m o  

c o n s e q ü ê n c i a  o b t e r  o d i m e n s i o n a m e n t o  i d e a l  p a r a  a f r o t a ;

b) d e t e r m i n a r  q u a i s  o s  p o n t o s  d e  t á x i ,  e m  o r d e m  s e ­

q u e n c i a l  d e  p r i o r i d a d e ,  d e v e r ã o  s e r  a c i o n a d o s  p a r a  o a t e n d i ­

m e n t o  d e  c a d a  c h a m a d a .

1.2 Importância do trabalho

0 s e r v i ç o  d e  r á d i o - t á x i  v e m  g r a d a t i v a m e n t e  a p r e s e n t a n -



d o  m e l h o r i a s ,  m a s  é a i n d a  c a r e n t e  e m  m u i t o s  a s p e c t o s  f u n c i o ­

n a i s  .

P e l o  f a t o  d e s t e  s e r v i ç o  s e r  r e q u i s i t a d o  d i a r i a m e n t e  

p o r  m i l h a r e s  d e  p e s s o a s * ,  v ê - s e  a n e c e s s i d a d e  d e  m e l h o r á - l o ,  

a o  m e n o s  e m  a l g u n s  p o n t o s .

1.3 Limitações do trabalho

O s  e v e n t u a i s  p r o b l e m a s  q u e  p o d e m  l i m i t a r  a u t i l i z a ç ã o  

d e s t e  t r a b a l h o  e s t ã o  r e l a c i o n a d o s  ã i n e x i s t ê n c i a  d e  d a d o s  e s ­

t a t í s t i c o s  c o n f i á v e i s  d a  d e m a n d a  d e  s e r v i ç o s ,  p o r  p a r t e  d a s  

e m p r e s a s ,  e â i n c a p a c i d a d e  a t u a l  d a s  c o m p a n h i a s  t e l e f ô n i c a s  

e m  p e r m i t i r  a o b t e n ç ã o  d o  n ú m e r o  t o t a l  d e  c h a m a d a s .

f

1.4 Estrutura do trabalho

0 t r a b a l h o  d i v i d e - s e  e m  s e i s  c a p í t u l o s ,  i n c l u i n d o  e s t a  

i n t r o d u ç ã o .

N o  C a p í t u l o  II, f a z - s e  a c a r a c t e r i z a ç ã o  d o  p r o b l e m a  do 

s e r v i ç o  d e  r á d i o - t á x i .  D e f i n e - s e ,  r e s u m i d a m e n t e ,  n o  c a p í t u l o ,  

o q u e  v e m  a s e r  o s e r v i ç o  d e  r á d i o - t á x i ,  os t i p o s  d e  e m p r e s a s ,  

s u a  e s t r u t u r a  e f u n c i o n a m e n t o ,  as d i f i c u l d a d e s  e n c o n t r a d a s  

n e s t e  s e r v i ç o  e f i n a l m e n t e ,  c i t a m - s e  o s  p r o b l e m a s  a s e r e m  a b o r ­

d a d o s  n e s t e  t r a b a l h o .

N o  C a p í t u l o  III, a l m e j a - s e  a t i n g i r  o p r i m e i r o  o b j e t i v o

* Cerca de 20.000 (considerando carros não equipados) pessoas na cidade de Curiti-
ba-PR.
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d o  i t e m  1.1. D e f i n e m - s e  o s  d a d o s  a s e r e m  l e v a n t a d o s  d a  e m p r e ­

sa d e  r á d i o - t á x i  e d o s  d e m a i s  ó r g ã o s  e f o r m u l a - s e  u m  p r o b l e m a  

q u e  a p r e s e n t a  c o m o  f u n ç ã o  o b j e t i v o  a m i n i m i z a ç ã o  d o  n ú m e r o  de 

c o n d u t o r e s  e m  s e r v i ç o ,  u t i l i z a n d o  o a l g o r i t m o  " B r a n c h  a n d  

B o u n d "  p a r a  s u a  r e s o l u ç ã o  e, p o r  fim, a p r e s e n t a m - s e  c o n c l u ­

sões.

N o  C a p í t u l o  IV, a l m e j a - s e  a l c a n ç a r  o s e g u n d o  o b j e t i v o  

d o  i t e m  1.1. D e f i n e m - s e  o s  d a d o s  a s e r e m  l e v a n t a d o s  j u n t o  a o s  

ó r g ã o s  c o m p e t e n t e s ,  c o m o  p r e p a r a r  o p r o b l e m a  p a r a  a s u a  s o l u ­

ç ã o  a t r a v é s  d o  a l g o r i t m o  d e  F l o y d  e a l g u m a s  c o n c l u s õ e s .

N o  C a p í t u l o  V, f a z - s e  u m a  a p l i c a ç ã o ,  d o  e x p o s t o  n o s  

C a p í t u l o s  I I I  e IV, a u m a  e m p r e s a  d e  r á d i o - t á x i  d a  c i d a d e  d e  

C u r i t i b a .

F i n a l m e n t e ,  n o  C a p í t u l o  VI, c i t a m - s e  a l g u m a s  s u g e s t õ e s  

p a r a  f u t u r o s  t r a b a l h o s .



CAPÍTULO II

2. CARACTERIZAÇÃO DO PROBLEMA

2.1 O que é o serviço de rãdio-tãxi

O  s e r v i ç o  d e  r á d i o - t á x i  é p r o p o r c i o n a d o  p o r  u m a  f r o t a  

d e  t á x i s ,  t e n d o  c a d a  u m  d e l e s  u m  r á d i o  q u e  p e r m i t e  r e c e b e r  e 

d a r  i n f o r m a ç õ e s  a u m a  c e n t r a l  d e  r á d i o .

O s  r á d i o - t á x i s  a l é m  d e  a t e n d e r e m  a s  c h a m a d a s  p e l o  r á ­

di o ,  f u n c i o n a m  c o m o  t á x i s  c o m u n s .  !

O b s e r v a —se n o s  ú l t i m o s  a n o s  u m  a u m e n t o  n o  n ú m e r o  de 

v e í c u l o s  e q u i p a d o s  c o m  r á d i o ,  d e c o r r e n t e s  d a  p r e f e r ê n c i a  d o s  

u s u á r i o s  p o r  e s t e s  v e í c u l o s .

2.2 Empresas de râdio-táxi

S ã o  b a s i c a m e n t e  d o i s  os t i p o s  d e  e m p r e s a s  d e  r á d i o - t á ­

x i s ,  c o n s t i t u í d a s  s o b  d i v e r s a s  f o r m a s  d e  n a t u r e z a  j u r í d i c a :

a) P a r t i c u l a r e s

A s  e m p r e s a s  p a r t i c u l a r e s  d e  r á d i o - t á x i  s ã o  a q u e l a s  c u ­

jo s  v e í c u l o s  p e r t e n c e m  a p r ó p r i a  e m p r e s a ,  q u e  c o n t r a t a  c o n d u -
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t o r e s  p a r a  e f e t u a r  o s  a t e n d i m e n t o s .  E s t e s  c o n d u t o r e s  p a g a m  u m  

a l u g u e l  d i á r i o  p e l o  c a r r o ,  a r c a n d o  c o m  a s  d e s p e s a s  d e  c o m b u s ­

t í v e l  .

L o g o  n a  c r i a ç ã o  d o  s e r v i ç o  d e  r á d i o - t á x i ,  a q u a s e  t o ­

t a l i d a d e  d e  c a r r o s  p e r t e n c i a  a e m p r e s a s  p r i v a d a s .  A  t e n d ê n c i a  

a t u a l  é a d o s  c o n d u t o r e s  t o r n a r e m - s e  a u t ô n o m o s ,  o u  s e j a ,  o 

c o n d u t o r  é o p r o p r i e t á r i o  d e  s e u  v e í c u l o  e q u o t i s t a  d a  e m p r e ­

sa.

b) A s s o c i a ç õ e s ,  C o n d o m í n i o s ,  C o o p e r a t i v a s  e o u t r a s

A s  e m p r e s a s  d e  r á d i o - t á x i  q u e  f o r m a m  A s s o c i a ç õ e s ,  C o n ­

d o m í n i o s ,  C o o p e r a t i v a s  e o u t r a s ,  d i f e r e m  e n t r e  si n a  n a t u r e z a  

j u r í d i c a  d e  s u a  o r g a n i z a ç ã o ,  m a s  se a s s e m e l h a m  n a  s u a  f o r m a  

o p e r a c i o n a l .  O s  c o n d u t o r e s  p e r t e n c e n t e s  a e s t a s  e m p r e s a s  s ã o  

a u t ô n o m o s  q u e  se a g r u p a m  p o r  m e i o  d e s t a s ,  p a r a  o b t e r  m e l h o r  

a p r o v e i t a m e n t o  d o  s e u  v e í c u l o ,  o u  s e j a ,  o b t e r  u m  m a i o r  n ú m e r o  

d e  a t e n d i m e n t o s  d i á r i o s .

O s  c o n d u t o r e s  d e s t a s  e m p r e s a s ,  s e n d o  q u o t i s t a s  d a  m e s ­

ma, f i c a m  c o m  a r e c e i t a  o b t i d a  p e l o s  a t e n d i m e n t o s ,  d e v e n d o  

a p e n a s  p a g a r  u m a  c e r t a  t a x a  m e n s a l ,  p a r a  r e m u n e r a r  o s e u  p e s ­

s o a l  c o n s t i t u í d o  d a  a d m i n i s t r a ç ã o ,  t e l e f o n i s t a s  e o p e r a d o r e s ,  

o u  p a r a  o u t r a s  e v e n t u a i s  d e s p e s a s .

E s t a s  e m p r e s a s  p o s s u e m  u m a  d i r e t o r i a  e l e i t a  p e l o s  p r ó ­

p r i o s  c o n d u t o r e s ,  c u j a  f u n ç ã o  é e s t a b e l e c e r  n o r m a s  e p a d r õ e s  

d e  f u n c i o n a m e n t o  e r e p r e s e n t á - l o s  j u n t o  a a u t o r i d a d e s .



2.3 Estrutura de funcionamento das empresas de rádio-táxi

A s  e m p r e s a s  d e  r á d i o - t á x i  p o s s u e m  u m a  c e n t r a l  d e  r á d i o  

q u e  é c o m p o s t a  p o r  d u a s  e q u i p e s .

A  p r i m e i r a  d e l a s ,  f o r m a d a  p o r  t e l e f o n i s t a s ,  é r e s p o n ­

s á v e l  p e l o  a t e n d i m e n t o  d a s  c h a m a d a s  t e l e f ô n i c a s  d o s  u s u á r i o s  

d o  s e r v i ç o  d e  r á d i o - t á x i .  A  t e l e f o n i s t a ,  a o  a t e n d e r  u m a  c h a ­

m a d a ,  a n o t a  e m  u m a  f i c h a  o s  s e g u i n t e s  d a d o s  d o  u s u á r i o :  n o m e ,  

e n d e r e ç o ,  t e l e f o n e  e, se n e c e s s á r i o ,  l o c a l  d e  r e f e r ê n c i a  p r ó ­

x i m o .  E m  s e g u i d a ,  a f i c h a  é r e g i s t r a d a  c o m  d a t a  e h o r a ,  e p a s ­

s a d a  ã s e g u n d a  e q u i p e .

A  s e g u n d a  e q u i p e ,  f o r m a d a  p o r  o p e r a d o r e s ,  é r e s p o n s á ­

v e l  p e l a  d e s i g n a ç ã o  d o  t á x i  m a i s  p r ó x i m o  d o  l o c a l  d e  c a d a  c h a ­

m a d a .  E s t e  c o n t a t o  é f e i t o  v i a  r á d i o .  C a s o  n ã o  h a j a  n o  p o n t o  

s e l e c i o n a d o  n e n h u m  v e i c u l o  d a q u e l a  empresa,, s ã o  c h a m a d o s  os 

p o n t o s  s e g u i n t e s ,  a t é  q u e  o o p e r a d o r  c o n s i g a  c o n t a c t a r  u m  c o n ­

d u t o r  q u e  p o s s a  a t e n d ê - l a .

N a  f i c h a  é a n o t a d o  p e l o  o p e r a d o r  o  n ú m e r o  d o  t á x i  q u e  

f o i  a t e n d e r  a c h a m a d a ,  a u m e n t a n d o  d e s t a  f o r m a  a s e g u r a n ç a  de 

c o n d u t o r e s  e u s u á r i o s .

2.4 Dificuldades encontradas no serviço de rádio-táxi

E n t r e  o u t r a s ,  as d i f i c u l d a d e s  e n c o n t r a d a s  n o  s e r v i ç o  

d e  r á d i o - t á x i  f o r a m  a s  s e g u i n t e s :

a) n e c e s s i d a d e  d e  u m a  e s c a l a  d e  s e r v i ç o ,  d e  m o d o  a r e ­

d u z i r  a s  d i f e r e n ç a s  e n t r e  a o f e r t a  e a p r o c u r a  d o  s e r v i ç o  n o s
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d i v e r s o s  h o r á r i o s  d o  dia;

b) n e c e s s i d a d e  d e  se o b t e r  u m a  t a x a  d e  o c u p a ç ã o  e m  t o r ­

n o  d e  85% d o  t o t a l  d e  d e s l o c a m e n t o s  e f e t u a d o s  d i a r i a m e n t e ,  d e  

m o d o  a p e r m i t i r  u m  r e n d i m e n t o  s a t i s f a t ó r i o  p a r a  o c o n d u t o r .

2.5 Problemas a serem abordados neste trabalho

D e n t r e  o s  d i v e r s o s  f a t o r e s  q u e  i n t e r f e r e m  n a  q u a l i d a d e  

d o s  s e r v i ç o s  p r e s t a d o s  p e l o s  r á d i o - t á x i s  d e  C u r i t i b a ,  f o r a m  

i d e n t i f i c a d o s ,  c o m o  p r i o r i t á r i o s ,  d o i s  p r o b l e m a s  c u j a s  s o l u ­

ç õ e s  e n c o n t r a m - s e  n o  â m b i t o  d e  a t u a ç ã o  d a  P e s q u i s a  O p e r a c i o ­

nal.

S ã o  e l e s :

a) d e t e r m i n a r  u m a  e s c a l a  d e  s e r v i ç o  p a r a  o s  c o n d u t o ­

r e s ,  d e f i n i n d o ,  c o n s e q ü e n t e m e n t e  o t a m a n h o  d a  f r o t a  d e  v e í c u ­

l o s  ;

b) d e t e r m i n a r  o s  m e l h o r e s  p o n t o s  d e  t á x i ,  e m  o r d e m  s e ­

q ü e n c i a l ,  q u e  d e v e r ã o  s e r  a c i o n a d o s  p a r a  o a t e n d i m e n t o  d e  u m a  

c h a m a d a  q u a l q u e r .



CAPITULO III

3. GERAÇÃO DA ESCALA DE TRABALHO

3.1 Introdução

O  o b j e t i v o  d e s t e  c a p í t u l o  é e s t a b e l e c e r  u m a  f o r m u l a ç ã o  

m a t e m á t i c a  p a r a  o p r o b l e m a  d e  e s c a l a ç ã o  d o s  c o n d u t o r e s  d e  v e í ­

c u l o s  d e  m o d o  a m i n i m i z a r  o  n ú m e r o  d e  m o t o r i s t a s  e a t e n d e r  ã 

d e m a n d a  e m  t o d o s  o s  h o r á r i o s  d i á r i o s .  A  f o r m u l a ç ã o  e s c o l h i d a  

f o i a q u e l a  c o n h e c i d a  c o m o  P r o g r a m a ç ã o  L i n e a r  e m  númerofe i n ­

t e i r o s ,  c u j a  s o l u ç ã o  p o d e  s e r  o b t i d a  p e l a  t é c n i c a  d e  " B r a n c h  

a n d  B o u n d " ^  ’10).

3.2 Dados necessários ã formulação

O s  d a d o s  i n t e r v e n i e n t e s  n a  f o r m u l a ç ã o  p r o p o s t a  e q u e  

d e v e m  s e r  o b t i d o s  j u n t o  a e m p r e s a ,  s ã o  o s  s e g u i n t e s :  n ú m e r o
IS»

d e  v e í c u l o s ,  t i p o  d a  e m p r e s a ,  n ú m e r o  m é d i o  d e  h o r a s  d i á r i a s  

d e  t r a b a l h o  d e  s e u s c o n d u t o r e s , n ú m e r o  d e  c o n d u t o r e s  a u x i l i a -  

r e s  c o m  s e u r e s p e c t i v o  h o r á r i o  d e  t r a b a l h o ,  d e m a n d a  d a  p o p u ­

l a ç ã o  c o m  r e l a ç ã o  a e m p r e s a ,  n ú m e r o  m é d i o  d e  c h a m a d a s  q u e  u m



v e í c u l o  t e m  c a p a c i d a d e  d e  a t e n d e r  e p e r c e n t a g e m  d e  c h a m a d a s  

q u e  d e i x a m  d e  s e r  a t e n d i d a s  n o s  h o r á r i o s  d e  " p i c o " .

P a r a  a o b t e n ç ã o  d a  d e m a n d a ,  a c i m a  c i t a d a ,  p o d e  s e r  n e ­

c e s s á r i o ,  a l é m  d o s  d a d o s  d a  e m p r e s a ,  d e  d a d o s  f o r n e c i d o s  p e l a  

c o m p a n h i a  t e l e f ô n i c a ,  o b t e n d o - s e  d e s t a  f o r m a ,  o n ú m e r o  d e  c h a ­

m a d a s  a t e n d i d a s  e o n ú m e r o  d e  c h a m a d a s  n ã o  c o n e c t a d a s .

A l é m  d i s s o ,  d e v e m  s e r  l e v a n t a d a s  t o d a s  a s  r e s t r i ç õ e s  

o r i u n d a s  d a s  l e i s  m u n i c i p a i s  q u e  r e g e m  o s e r v i ç o  d e  r á d i o -  

t á x i .

3,3 Formulação do problema

A  p a r t i r  d o s  d a d o s ,  d o  i t e m  3.2, p o d e - s e  f o r m u l a r  u m  

p r o b l e m a  q u e  m i n i m i z e  o n ú m e r o  d e  c o n d u t o r e s  e q u e  ateíida a o  

c o n j u n t o  d e  r e s t r i ç õ e s  i n e r e n t e s  a o  s e r v i ç o  d e  r á d i o - t á x i .

C o n s i d e r a n d o  c o m o  v a r i á v e i s  d e  d e c i s ã o  p a r a  o p r o b l e ­

ma:

x i,j = ni™ e r o  d e  c o n d u t o r e s  q u e  i n i c i a m  s e u  t r a b a l h o  

n a  h o r a  i e q u e  t r a b a l h a m  p o r  j h o r a s  c o n s e c u t i v a s .

O s  v a l o r e s  d e  i e d e  j v a r i a m  c o n f o r m e  o r e g i m e  d e  t r a ­

b a l h o  d e  c a d a  e m p r e s a ,  s e n d o  a d o t a d o s  p a r a  o e x e m p l o  e m  d i s ­

c u s s ã o  o s  s e g u i n t e s  v a l o r e s :
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i = ( 0 , . . . , 2 3 )  e j = ( 8 , 9 , 1 0 )

y n  = n ú m e r o  d e  a u x i l i a r e s  d e  c o n d u t o r e s  q u e  i n i c i a m
br f t .

s e u  t r a b a l h o  n a  h o r a  p  e q u e  t r a b a l h a m  p o r q  h o ­

r a s  c o n s e c u t i v a s .

S e n d o  aiiida:

a = p o r c e n t a g e m  d e  c o n d u t o r e s  a s e r  r e d u z i d a  p a r a  o 

h o r á r i o  d e  a l m o ç o  ( 1 2 : 0 0 - 1 4 : 0 0  hs)

n  = n ú m e r o  m é d i o  d e  a t e n d i m e n t o s  p o r  h o r a .

k* = { 0 , . . . , 2 3 }  = í n d i c e  a u x i l i a r .

d e m ( k  + 7 )  =  d e m a n d a  d a  h o r a  (k + 7).

E n t ã o  o n ú m e r o  d e  c o n d u t o r e s  n e c e s s á r i o s  p a r a  a t e n d e r  

a d e m a n d a ,  f o r n e c e  a s  24 r e s t r i ç õ e s  s e g u i n t e s :

!0 k+7 ' .

i4. X i,j + Xk-1,9 + xk-l,10 + xk-2,10 = 5 para k 0,...,4,7,...23}

j=8 i=k X i,j + Xk-1,9 + xk-l,10 + xk-2,10 = (l-CO jn ’ para k = ^ 5’6 ^
\

A  f u n ç ã o  o b j e t i v o  d o  p r o b l e m a  é m i n i m i z a r  o n ú m e r o  de 

c o n d u t o r e s  e m  s e r v i ç o :

10 23 
Min z = Min ( Z I X. . ) 

j=8 i=0 ^

D e v e - s e  c o n s i d e r a r  n a s  r e s t r i ç õ e s  e n a  f u n ç ã o  o b j e t i ­

vo, o s  t e r m o s  y  q u e  v a r i a m  c o m  o r e g i m e  d e  t r a b a l h o  d e  c a -
9 '*d

* Sendo k = {0,...,23} , interpreta-se os resultados de: 

(0-1) = 23 horas, (0-2) = 22 horas, (1-2) = 23 horas. 

(17+7) = 0 hora, (18+7) = 1 hora, e assim por diante.



d a  e m p r e s a .

P a r a  r e s o l v e r  o p r o b l e m a  a c i m a  p r o p o s t o ,  p o d e - s e  u t i ­

l i z a r  o a l g o r i t m o  " B r a n c h  a n d  B o u n d "  (7,10). E s t e  a l g o r i t m o  

d e t e r m i n a  u m a  s o l u ç ã o  d i s c r e t a  ã f u n ç ã o  o b j e t i v o  e a t o d a s  as 

v a r i á v e i s .

3.4 Conclusão

C o m  a o b t e n ç ã o  d e  u m a  e s c a l a  d e  s e r v i ç o  c o m  o c o n s e ­

q ü e n t e  d i m e n s i o n a m e n t o  d a  f r o t a ,  a e m p r e s a  d e  r á d i o - t á x i  p o ­

d e r á :

a) n o  c a s o  d e  s e r  vima e m p r e s a  p r i v a d a ,  r e d u z i r  o s e u  

n ú m e r o  d e  c o n d u t o r e s  e o s e u  n ú m e r o  d e  v e í c u l o s  e m  c i r c u l a -

•f
çao, o b t e n d o  e c o n o m i a s  c o n s i d e r á v e i s ;

b) n o  c a s o  d e  s e r  u m a  A s s o c i a ç ã o ,  C o n d o m í n i o ,  C o o p e r a ­

t i v a  o u  o u t r a ,  j á  q u e  n ã o  é d o  i n t e r e s s e  d a  e m p r e s a  d i m i n u i r  

o n ú m e r o  d e  c o n d u t o r e s ,  p o i s  é f o r m a d a  p o r  a u t ô n o m o s ,  a a l ­

t e r n a t i v a  s e r i a  a t e n d e r  a u m  m a i o r  n ú m e r o  d e  c h a m a d a s ,  já q u e  

p o s s u i  c o n d u t o r e s  e v e í c u l o s  p a r a  i s s o .

P a r a  t a n t o ,  a e m p r e s a  p o d e r i a :

. d i v u l g a r  m a i s  o s  o u t r o s  n ú m e r o s  d e  t e l e f o n e  d a  e m ­

p r e s a ,  a u m e n t a n d o  d e s t a  f o r m a ,  as c h a n c e s  d o  u s u á r i o  

s e r  a t e n d i d o ;

. m e l h o r a r  a e q u i p e  d e  t r a b a l h o ,  a u m e n t a n d o ,  p o r  e x e m ­

p l o ,  o n ú m e r o  d e  o p e r a d o r e s  e t e l e f o n i s t a s  n o s  h o r á -



r i o s  d e  " p i c o " .  T a l  d i m e n s i o n a m e n t o  é s u g e r i d o  c o m o  

c o m p l e m e n t a ç ã o  d o  t r a b a l h o ,  n o  C a p í t u l o  VI;

. m e l h o r a r  o t e m p o  d e  c o n t a c t o  o p e r a d o r - t a x i s t a ,  d e t e r ­

m i n a n d o  n o  m e n o r  e s p a ç o  d e  t e m p o  p o s s í v e l ,  o s  p o n t o s  

d e  t á x i  m a i s  p r ó x i m o s  d e  d e t e r m i n a d a  c h a m a d a ,  c o m o  

se p r o p õ e  a r e s o l v e r  n o  C a p í t u l o  IV.
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CAPÍTULO IV

4. PRIORIZAÇÃO DOS PONTOS DE TÁXI

4.1 Introdução

O  o b j e t i v o  d e s t e  c a p í t u l o  é d e  e s t a b e l e c e r  o  p r o c e d i ­

m e n t o  p a r a  d e t e r m i n a r  o p o n t o  d e  t á x i  m a i s  p r ó x i m o  a o  l o c a l  

d e  u m a  d a d a  c h a m a d a ,  n o  m e n o r  ̂ g ^ ^ p y d e  t e m p o  p o s s í v e l .  E, c a ­

s o  n ã o  h a j a  t a x i s t a  d a  e m p r e s a  a l i  d i s p o n í v e l ,  d e t e r m i n a r  s e ­

q ü e n c i a l m e n t e  o s  d e m a i s  p o n t o s  d e  t á x i  m a i s  p r ó x i m o s .  :

S e r i a  d e s e j á v e l  q u e  e s s e  t r a b a l h o  f o s s e  e l a b o r a d o  de 

t a l  m a n e i r a  q u e  p u d e s s e  s e r  e x e c u t a d o  p o r  q u a l q u e r  p e s s o a ,  

s e m  a n e c e s s i d a d e  d e  c o n h e c e r  a c i d a d e  d e t a l h a d a m e n t e  c o m o  é 

o c a s o  d o  o p e r a d o r  d a  e m p r e s a .

P a r a  a o b t e n ç ã o  d o  o b j e t i v o  p r o p o s t o ,  p r o p õ e - s e  a u t i ­

l i z a ç ã o  d o  a l g o r i t m o  d e  F l o y d (3,11)*

4.2 Levantamento e preparação de dados

N e c e s s i t a - s e  o b t e r ,  j u n t o  a d i v e r s o s  ó r g ã o s ,  o s  s e ­

g u i n t e s  d a d o s :  n ú m e r o  t o t a l  d e  p o n t o s  d e  t á x i  e x i s t e n t e s ;  t i ­

p o s  d e  p o n t o s  d e  t á x i ;  m a p a  d a  c i d a d e  c o m  a l o c a l i z a ç ã o  d e s -



t e s  p o n t o s ;  r e s t r i ç õ e s  q u a n t o  a o c u p a ç ã o  d e  u m  p o n t o  d e  t á x i  

p o r  c o n d u t o r  p e r t e n c e n t e  a o u t r o  p o n t o  e q u a l q u e r  o u t r a  i n ­

f o r m a ç ã o  q u e  p o s s a  i n t e r f e r i r  n a  s o l u ç ã o  d o  p r o b l e m a .

0 m a p a  d a  c i d a d e ,  c o m  a l o c a l i z a ç ã o  d o s  p o n t o s  d e  t á ­

xi, d e v e  s e r  p r e p a r a d o  a f i m  d e  se p o d e r ,  p o s t e r i o r m e n t e ,  f a ­

z e r  a a p l i c a ç ã o  d o  a l g o r i t m o  d e  F l o y d .

E s t a  p r e p a r a ç ã o  d o  m a p a  c o n s t a  b a s i c a m e n t e  d o s  s e g u i n ­

t e s  i t e n s :

a) f a z e r ,  i n i c i a l m e n t e ,  u m  l e v a n t a m e n t o  d o  s e n t i d o  d a s  v i a s ,  

e l i m i n a n d o  a q u e l a s  e m  q u e  n ã o  s e j a  p o s s í v e l  a p a s s a g e m  d e  

v e í c u l o s .  D e v e - s e  o b t e r  t a m b é m  o s  n ú m e r o s  i n i c i a l  e f i n a l  

d e  c a d a  q u a d r a ,  d e  t o d a s  a s  v i a s ;

b) d i v i d i r ,  e v e n t u a l m e n t e ,  a c i d a d e  e m  v á r i a s  s u b - r e g i õ e s ,  c a ­

d a  u m a  s o b r e p o n d o - s e  à s  v i z i n h a s .

A  d i v i s ã o  d o  m a p a  d a  c i d a d e  e m  s u b - r e g i õ e s  p o d e  s e r  

e f e t u a d a  v i s a n d o  a t e n d e r  a d o i s  o b j e t i v o s :

. p e r m i t i r  q u e  o p r o g r a m a  c o m p u t a c i o n a l  s e j a  e x e c u t a d o  

e m  c o m p u t a d o r e s  d e  p e q u e n o  p o r t e .  A  n e c e s s i d a d e  d e  m e m ó r i a  d o  

c o m p u t a d o r ,  r e q u e r i d a  p a r a  a r m a z e n a r  o s  d a d o s ,  é d a  o r d e m  d e  

n 2 , s e n d o  n o n ú m e r o  d e  n ó s * .  U m  n ú m e r o  m e n o r  d e  n ó s  r e d u z i r á  

a n e c e s s i d a d e  d e  m e m ó r i a  d o  c o m p u t a d o r ,  p e r m i t i n d o  q u e  s e j a  

p r o c e s s a d o  e m  m i c r o c o m p u t a d o r ;

. v i a b i l i z a r  o p r o c e s s a m e n t o  e m  e s p a ç o  d e  t e m p o  r e d u ­

z i d o .  0 n ú m e r o  d e  o p e r a ç õ e s  e m  c a d a  p r o c e s s a m e n t o  é d a  o r d e m
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* Termo que será definido no Item c a seguir.



d e  n 3 U m  m a p a  c o m  600 n ó s  i m p l i c a r i a  e m  2 1 6 . 0 0 0 . 0 0 0 *  o p e ­

r a ç õ e s .  O  m e s m o  m a p a  d i v i d i d o  e m  6 s u b - r e g i õ e s  i m p l i c a r i a  e m  

1 6 . 4 6 4 . 0 0 0 * *  o p e r a ç õ e s .  H a v e r i a  n e s t e  c a s o ,  u m a  e l i m i n a ç ã o  de 

a p r o x i m a d a m e n t e  92% d o  n ú m e r o  d e  o p e r a ç õ e s ,  c o m  c o n s e q ü e n t e  

g a n h o  d e  t e m p o .

P a r a  v i a b i l i z a r  e s t a  o p e r a ç ã o ,  d e  d i v i s ã o  d o  m a p a  e m  

s u b - r e g i õ e s ,  é n e c e s s á r i o  q u e  e s t a s  se s o b r e p o n h a m ,  d e  m o d o  

q u e  o s  p o n t o s  l o c a l i z a d o s  p r ó x i m o s  d a  f r o n t e i r a  d e  u m a  s u b -  

r e g i ã o ,  s e j a m  c o n s i d e r a d o s  n a s  s u b - r e g i õ e s  v i z i n h a s .

S u g e r e - s e  q u e  a d i v i s ã o  a c i m a  m e n c i o n a d a ,  s e j a  f e i t a  

c o m o  a p r e s e n t a d o  n a  F i g u r a  1.
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FIGURA 1: Região genérica dividida em 6 sub-regiões (---),

sendo 4 laterais e 2 centrais, sobrepondo-se às 

sub-regioes vizinhas (--- ).

* (bOO)3.

* *  b . d A O ) 3, considerando acréscimo de b0% de pontos pela sobreposição.



N a s  a p l i c a ç õ e s  d o  C a p í t u l o  V, a s e g u i r ,  c a d a  s u b - r e -  

g i ã o  s o b r e p õ e - s e  a a p r o x i m a d a m e n t e  5 0 %  d a s  s u b - r e g i õ e s  v i z i ­

n h a s ,  n o  c a s o  d a s  s u b - r e g i õ e s  l a t e r a i s ,  e a p r o x i m a d a m e n t e  25% 

d a s  s u b - r e g i õ e s  v i z i n h a s ,  n o  c a s o  d a s  s u b - r e g i õ e s  c e n t r a i s .  

Q u a n t o  m a i s  s o b r e p o s t a s  e l a s  e s t i v e r e m ,  m e l h o r  s e r á  a s o l u ç ã o  

e n c o n t r a d a .

D e v e - s e  c o n s i d e r a r  n e s t a  d i v i s ã o ,  a e s t r u t u r a  p a r t i c u ­

l a r  d a  c i d a d e ,  v i a s  n ã o  c i r c u l á v e i s ,  et c .

c) p a r a  c a d a  u m a  d a s  s u b - r e g i õ e s ,  d e v e - s e  m a r c a r  p o n t o s  e m  

t o d o s  o s  c r u z a m e n t o s  d e  v i a s .  N o  c a s o  d e  e x i s t i r  u m  p o n t o  

d e  t á x i  e m  u m a  e s q u i n a  (ou p r ó x i m o  a e s q u i n a ) , e l e  p r ó p r i o  

é u t i l i z a d o  c o m o  p o n t o  d e  c r u z a m e n t o .

T o d o s  e s t e s  p o n t o s  d e v e m  s e r  n u m e r a d o s  e m  s e q ü ê ncia,.

d e i x a n d o - s e  p r o p o s i t a d a m e n t e  o s  p o n t o s  d e  t á x i  p a r a  o s e r e m
i

d e p o i s  d e  t o d o s  o s  o u t r o s .  F a z - s e  i s t o  p a r a  p e r m i t i r  a i d e n ­

t i f i c a ç ã o  d o s  p o n t o s  d e  t á x i  p e l o  p r o g r a m a  c o m p u t a c i o n a l .

P o d e - s e  a b o r d a r  c a d a  u m a  d e s t a s  s u b - r e g i õ e s  c o m o  u m  

g r a f o ,  o n d e  o s  p o n t o s  d o s  c r u z a m e n t o s  s e r i a m  o s  n ó s  d o  g r a f o  

e a s  v i a s ,  d e  s e n t i d o  ú n i c o  o u  d u p l o ,  s e r i a m  o s  a r c o s  d o  g r a ­

fo.

C a d a  u m  d e s t e s  nó s ,  s e r á  o ú n i c o  p o n t o  r e p r e s e n t a t i v o  

d e  d e t e r m i n a d a  q u a d r a ,  c a s o  a v i a  s e j a  d e  s e n t i d o  ú n i c o ;  q u a n ­

d o  f o r  d e  s e n t i d o  d u p l o ,  s e r ã o  d o i s  o s  p o n t o s  r e p r e s e n t a t i v o s , 

c o m o  se p o d e  o b s e r v a r  n a  F i g u r a  2.
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FIGURA 2: Vias genéricas com seus respectivos 

sentidos e pontos representativos.

P a r a  a q u a d r a  A  o n ó  1 é o p o n t o  r e p r e s e n t a t i v o  e p a ­

r a  a q u a d r a  B, o s  p o n t o s  r e p r e s e n t a t i v o s  s ã o  o s  n ó s  2 e 3. C o m  

i s s o  t e m - s e  q u e  t o d o s  o s  r á d i o - t ã x i s  m a i s  p r ó x i m o s  d o  n ó  1 p o ­
d e m  a t e n d e r  a s  c h a m a d a s  d a  q u a d r a  A  e t o d o s  o s  r á d i o - t ã x i s  

m a i s  p r ó x i m o s  d o s  n ó s  2 o u  3 p o d e m  a t e n d e r  as c h a m a d a s  d a  q u a ­

d r a  B.

A  c a d a  a r c o ,  t e m - s e  a s s o c i a d a  u m a  d i s t â n c i a  c u j o  v a l o r  

p o d e  s e r  o b t i d o  d o  p r ó p r i o  m a p a  d a  c i d a d e ,  já q u e  e s t e  e s t á  

e m  e s c a l a .  E s t a s  d i s t â n c i a s  p o d e m  s e r  u t i l i z a d a s  c o m o  s e n d o  os 

c u s t o s  n e c e s s á r i o s  p a r a  p e r c o r r ê - l a s .

O  o b j e t i v o  d e s t e  p r o b l e m a  l i m i t a - s e ,  e n t ã o ,  a d e t e r m i ­

n a r  o s  p o n t o s  d e  t á x i  m a i s  p r ó x i m o s  d e  c a d a  p o n t o  r e p r e s e n t a ­

t i v o  d e  c a d a  q u a d r a .

4.3 Resolução do problema

P a r a  se d e t e r m i n a r  o s  p o n t o s  d e  t á x i  m a i s  p r ó x i m o s  de 

c a d a  p o n t o  r e p r e s e n t a t i v o  d e  c a d a  q u a d r a ,  p o d e - s e  u t i l i z a r  o 

a l g o r i t m o  d e  F l o y d (3), a p r e s e n t a d o  n o  A p ê n d i c e  2, q u e  d e t e r m i ­

n a  o s  c a m i n h o s  d e  m í n i m o  c u s t o  (ou d i s t â n c i a )  p a r a  t o d o s  os



p a r e s  d e  n ó s  d e  u m  d e t e r m i n a d o  g r a f o .

0  a l g o r i t m o  d e  F l o y d  p o d e  s e r  a p l i c a d o  p a r a  c a d a  u m a  

d a s  s u b - r e g i õ e s  s e p a r a d a m e n t e ,  d e s t a c a n d o - s e  n o s  r e s u l t a d o s  as 

d i s t â n c i a s  d e  c a d a  p o n t o  d e  t á x i  a c a d a  nó.

P r e c i s a - s e ,  a g o r a ,  o r d e n a r  e s t a s  d i s t â n c i a s .  P a r a  i s ­

to, p o d e - s e  u t i l i z a r  u m  a l g o r i t m o  d e  o r d e n a ç ã o  c o m o  o  B u b b l e  

S o r t (12), c o m  o  o b j e t i v o  d e  l i s t a r ,  e m  o r d e m  c r e s c e n t e  d e  d i s ­

t â n c i a ,  o s  p o n t o s  d e  t á x i  m a i s  p r ó x i m o s ,  p a r a  c a d a  u m  d o s  n ó s  

d a s  d i v e r s a s  s u b - r e g i õ e s .

P o r  fim, t e r - s e - i a  q u e  a r q u i v a r  e m  u m  c o m p u t a d o r ,  t o ­

d a s  as v i a s ,  i d e n t i f i c a n d o  o s  n ú m e r o s  d e  c a d a  q u a d r a  c o m  s e u s  

r e s p e c t i v o s  p o n t o s  d e  t á x i  m a i s  p r ó x i m o s ,  d e  m o d o  a p e r m i t i r  

q u e  o o p e r a d o r  r e c u p e r e  e s t a s  i n f o r m a ç õ e s  r a p i d a m e n t e .

i
4.4 Conclusões

A t r a v é s  d a  p r i o r i z a ç ã o  d o s  p o n t o s  d e  t á x i ,  c o m o  p r o ­

p o s t o  n e s t e  t r a b a l h o ,  a e m p r e s a  d e  r á d i o - t á x i  p o d e r á :

a) f o r n e c e r  u m  a t e n d i m e n t o  m a i s  r á p i d o  a o s  s e u s  u s u á r i o s ,  p e ­

l o  f a t o  d o  o p e r a d o r  l o c a l i z a r  o t á x i  m a i s  p r ó x i m o  d o  u s u á ­

rio, r e d u z i n d o  o t e m p o  g a s t o  p e l o  t a x i s t a  p a r a  se d e s l o c a r  

a t é  o l o c a l  d a  c h a m a d a ;

b) d e t e r m i n a r  o p o n t o  d e  t á x i  m a i s  p r ó x i m o  d o  l o c a l  d a  c h a m a ­

da, r e d u z i n d o  a s  d i s t â n c i a s  o c i o s a s  e a c a r r e t a n d o  r e d u ç ã o  

n o  c o n s u m o  d e  c o m b u s t í v e l ;

c) e l i m i n a r  n e c e s s i d a d e  d e  u m  o p e r a d o r  e s p e c i a l i z a d o ,  o u  s e ­

ja, d e  u m a  p e s s o a  q u e  c o n h e ç a  i n t e g r a l m e n t e  a c i d a d e ,  p o i s  

d a  m a n e i r a  c o m o  o t r a b a l h o  f o i  e l a b o r a d o  e s t a  f u n ç ã o  p o d e ­

r á  s e r  e x e c u t a d a  p o r  q u a l q u e r  p e s s o a .
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CAPÍTULO V

5. APLICAÇÕES

5.1 Introdução

P a r a  v e r i f i c a r  a a p l i c a b i l i d a d e  d o  m é t o d o  foi n e c e s s á ­

r i o  i m p l e m e n t á - l o  e m  u m a  e m p r e s a  r e a l .  E s t a  i m p l a n t a ç ã o  v i s o u  

a q u i l a t a r  o g r a u  d e  d i f i c u l d a d e  d a  a p l i c a ç ã o ,  d e t e r m i n a r  a m a ­

n e i r a  m a i s  a d e q u a d a  d e  se f a z e r  e s t a  i m p l e m e n t a ç ã o  e, f i n a l ­

m e n t e ,  o r i e n t a r  q u a n t o  a u t i l i z a ç ã o  d a s  s o l u ç õ e s  p r o p o s t a s .

P a r a  t a n t o ,  f o i  e s c o l h i d a  u m a  e m p r e s a  d e  r á d i o - t á x i  d a  

c i d a d e  d e  C u r i t i b a .

5.2 Apresentação da situação dos serviços de táxi da cidade 

de Curitiba

U m  l e v a n t a m e n t o  j u n t o  a P r e f e i t u r a  M u n i c i p a l  d e  C u r i ­

t i b a  ( P M C ) , e m  m a r ç o  d e  198 7 ,  p e r m i t i u  c o n h e c e r  o p o t e n c i a l  

d o  m e r c a d o  e o p o s i c i o n a m e n t o  d a s  e m p r e s a s  q u e  o p e r a m  n o  r a m o  

p r e s t a ç a o  d e  s e r v i ç o s  d e  r á d i o—t á x i  o b t e n d o—se as s e g u i n ­

t e s  i n f o r m a ç õ e s :



a) a c i d a d e  c o n t a  a t u a l m e n t e  c o m  2 2 5 9  t á x i s ,  d o s  q u a i s  

1 9 5 5  s ã o  d e  a u t ô n o m o s ,  e d e s t e s  953 e s t ã o  e q u i p a d o s  c o m  r á d i o .  

O s  r e s t a n t e s  304 s ã o  d e  e m p r e s a s  p r i v a d a s  e 78 e s t ã o  e q u i p a ­

dos. 0 q u a d r o  1 , o r d e n a  t o d a s  e s t a s  i n f o r m a ç õ e s .

20

Q U A D R O  1: P o s i c i o n a m e n t o  d a s  e m p r e s a s  d e  t á x i  d e  C u r i t i b a ,  

o b t i d o  d a  PMC.

% equipados %
não

equipados %

Autônomos 1955 86,54 983 43,51 972 43,03

De empresas 
privadas

304 13,46 78 3,46 226 10,00
Z 2259 100,00 1061 46,97 1198 53,03

b) as a t u a i s e m p r e s a s p r e s t a d o r a s  de s e r v i ç o s

f

d e  t á x i

e m  C u r i t i b a ,  s u a  p a r t i c i p a ç ã o  n o  m e r c a d o  e a m é d i a  d e  c h a m a ­

d a s  d i á r i a s  c o m  s e u s  r e s p e c t i v o s  p e r c e n t u a i s ,  p o d e m  s e r  o b ­

s e r v a d o s  n o  Q u a d r o  2.
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Q U A D R O  2: P a r t i c i p a ç ã o  n o  m e r c a d o  d a s  a t u a i s  e m p r e s a s  d e  t á ­

xi, s u a  m é d i a  d e  c h a m a d a s  d i á r i a s ,  c o m  s e u s  r e s ­

p e c t i v o s  p e r c e n t u a i s ,  o b t i d o  d a  PMC.

Empresas N2 de veículos %
Média de chamadas 

diárias
%

Empresa n2 1 268 11,86 4500 35,43

Empresa n2 2 174 7,70 2500 19,68

Empresa n2 3 150 6,64 1300 10,24

Empresa n2 4 71 3,14 1000 7,88

Empresa n2 5 202 8,95 2000 15,74

Empresa n2 6 98 4,34 800 6,30

Empresa n2 7 71 3,14 400 3,15

Empresa n2 8 27 1,20 200 1,58

Carros de em­
presas nao 
equipados

226 10,00

Carros de au­
tônomos não 
equipados

972 43,03 ■t

£ 2259 100,00 12700 100,00

c) a s  l e i s  m u n i c i p a i s  q u e  r e g u l a m e n t a m  o s e r v i ç o  de 

t á x i  n a  c i d a d e  d e  C u r i t i b a ,  q u e  i n t e r e s s a m  a o  p r o b l e m a ,  são:

. é p e r m i t i d o  à e m p r e s a ,  c o l o c a r  a t é  d o i s  c o n d u t o r e s  

a u x i l i a r e s  p o r  v e í c u l o ;

. a e m p r e s a  d e v e  e s t a r  c o m  p e l o  m e n o s  a m e t a d e  d e  s u a  

f r o t a  s e m p r e  t r a b a l h a n d o  e, a l é m  d i s s o ,  o t r a b a l h o  d e  s e u s  

c o n d u t o r e s  d e v e  s e r  c o n t í n u o .

F o r a m  t a m b é m  f o r n e c i d o s  p e l a  P r e f e i t u r a  M u n i c i p a l  de 

C u r i t i b a ,  a l g u n s  d a d o s  g e r a i s  a r e s p e i t o  d a s  d i f i c u l d a d e s  in-



t e r n a s  d a s  e m p r e s a s  d e  r á d i o - t á x i :

a) d a d o s  e s t a t í s t i c o s  l e v a n t a d o s  n a s  e m p r e s a s  m o s t r a m  q u e  n o s  

h o r á r i o s  d e  " p i c o "  d e i x a m  d e  s e r  a t e n d i d a s  20% d a s  c h a m a ­

d a s .  N e s s e s  h o r á r i o s ,  d e  m a i o r  d e m a n d a ,  m u i t o s  u s u á r i o s  d e ­

s i s t e m  d a s  c h a m a d a s  às c e n t r a i s ,  p o r  e s t a r e m  c o m  s u a s  l i ­

n h a s  o c u p a d a s  o u  p e l o  f a t o  d e  q u e  o c a r r o  i r á  d e m o r a r  a 

a t e n d ê - l o s .  Só é p o s s í v e l  p r e c i s a r  o n ú m e r o  t o t a l  d e  s o l i ­

c i t a ç õ e s  d i á r i a s  às c e n t r a i s  se e s s e s  d a d o s  f o r e m  f o r n e c i ­

d o s  p e l a  c o m p a n h i a  t e l e f ô n i c a ;

b) i n e x i s t e  e s c a l a  d e  s e r v i ç o ,  s e n d o  o h o r á r i o  e s t a b e l e c i d o  

a o  l i v r e  a r b í t r i o  e c o n v e n i ê n c i a  d o s  c o n d u t o r e s ;

c) as e m p r e s a s  a c r e d i t a m  q u e  h a v e r á  u m  m e l h o r  a p r o v e i t a m e n t o  

d o s  v e í c u l o s  c o m  a c o l o c a ç ã o  d e  c o n d u t o r e s  a u x i l i a r e s ;

d) a q u i l o m e t r a g e m  o c i o s a  d a  f r o t a  d e  t á x i s ,  s i t u a - s e  e m  t o r ­

n o  d e  37% e o í n d i c e  d e  o c u p a ç ã o  e m  t o r n o  d e  63% d o  t o t a l  

d e  d e s l o c a m e n t o s  d i á r i o s .  P r e t e n d e - s e  m e l h o r a r  e s s e s  p e r ­

c e n t u a i s  a t é  a t i n g i r  a 8 5 %  d e  q u i l o m e t r a g e m  ú t i l .  U m a  t a x a  

d e  1 5 %  d e  q u i l o m e t r a g e m  o c i o s a ,  é c o n s i d e r a d o  o p o n t o  i d e a l  

d e  o c u p a ç ã o ,  p o i s  c o r r e s p o n d e  e m  m é d i a  a o s  d e s l o c a m e n t o s  

d i á r i o s  d o  m o t o r i s t a  a t é  o s e u  p o n t o .

e) u m  v e í c u l o  e q u i p a d o  faz u m a  m é d i a  d e  25 a t e n d i m e n t o s ,  d o s  

q u a i s  15 s ã o  s o l i c i t a d o s  p e l o  r á d i o .
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5.3 Geração da escala de trabalho para os condutores de uma 

empresa de rádio-táxi de Curitiba

5.3.1 Levantamento de dados

D a s  e m p r e s a s  p r e s t a d o r a s  d e  s e r v i ç o  d e  r á d i o - t á x i ,  c i ­

t a d a s  a n t e r i o r m e n t e ,  e s c o l h e u - s e  a e m p r e s a  n ú m e r o  2 c o m o  m o ­

d e l o .

E m  m a r ç o  d e  1 9 8 7  f o i  r e a l i z a d o  u m  l e v a n t a m e n t o  d e  d a ­

d o s  n a  e m p r e s a  e s c o l h i d a ,  n a  T E L E P A R  e n a  PM C ,  o b t e n d o - s e  o s  

v a l o r e s  u t i l i z a d o s  n a  f o r m u l a ç ã o  d o  p r o b l e m a .

a) L e v a n t a m e n t o  d e  d a d o s  d a  e m p r e s a :

A s  i n f o r m a ç õ e s  o b t i d a s  j u n t o  a e m p r e s a ,  n e c e s s á r i a s  p a ­

r a  se a t i n g i r  o o b j e t i v o ,  f o r a m  a s  s e g u i n t e s :

. a f r o t a  se c o m p õ e  d e  1 7 4  v e í c u l o s  d e  a u t ô n o m o s ;

. d a d o s  e s t a t í s t i c o s  m o s t r a m  q u e  n o s  h o r á r i o s  d e  " p i c o "  a e m ­

p r e s a  d e i x a  d e  a t e n d e r  a c e r c a  d e  2 5 %  d a s  c h a m a d a s ;

. a e m p r e s a  p e r m i t e  q u e  o t a x i s t a  t e n h a  a p e n a s  u m  c o n d u t o r  

a u x i l i a r ,  q u e  d e v e  o b r i g a t o r i a m e n t e  t r a b a l h a r  d a s  1 8 : 0 0  ãs 

6 : 0 0  hs. D o s  1 7 4  c o n d u t o r e s ,  32 p o s s u e m  a u x i l i a r e s ;

. u m  v e í c u l o  d a  e m p r e s a ,  faz u m a  m é d i a  d i á r i a  d e  18 a t e n d i ­

m e n t o s ,  d o s  q u a i s  15 s ã o  s o l i c i t a d o s  p e l o  r á d i o ;

. a e m p r e s a  c o n t a  c o m  o s e r v i ç o  d e  5 o p e r a d o r e s  e d e  10 t e l e ­

f o n i s t a s  q u e  se r e v e z a m  e m  t u r n o s .  O  t r a b a l h o  d e s t e  p e s s o a l  

é c o n t í n u o  e i n i n t e r r u p t o ;
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. u m  c o n d u t o r  p e r t e n c e n t e  a e s t a  e m p r e s a ,  t r a b a l h a  d e  8 a 10 
h o r a s  d i á r i a s ,  s e n d o  q u e  u m  m a i o r  p e r c e n t u a l  t r a b a l h a  10 
h o r a s ;

. c a d a  v e í c u l o  t e m  c a p a c i d a d e  d e  a t e n d e r  e m  m é d i a  a 2 c h a m a ­

d a s  p o r  h o r a ;

. a e m p r e s a  a t e n d e  a s e u s  c h a m a d o s  a t r a v é s  d e  6 n ú m e r o s  d e  t e ­

l e f o n e ,  s e n d o  11 l i n h a s  a o  t o d o .  O  n ú m e r o  m a i s  c o n h e c i d o  p e ­

la p o p u l a ç ã o  e q u e ,  p o r t a n t o ,  a t e n d e  o m a i o r  n ú m e r o  d e  s o ­

l i c i t a ç õ e s ,  p o s s u i  6 l i n h a s ;

. o t e m p o  g a s t o  d e s d e  o a t e n d i m e n t o  d a  l i g a ç ã o  t e l e f ô n i c a  a t é  

a d e s i g n a ç ã o  d e  u m  v e í c u l o ,  é d a  o r d e m  d e  30 s e g u n d o s ;

. o s  d a d o s  d o  u s u á r i o  s ã o  a n o t a d o s  e m  f i c h a s ,  p o s t e r i o r m e n t e  

a r q u i v a d a s  e m  p a c o t e s  o n d e  s ã o  a p o s t o s  o n o m e  d o  o p e r a d o r ,

o n o m e  d a s  t e l e f o n i s t a s ,  d a t a ,  h o r á r i o  ( i n í c i o - f i n a l ) , n ú -
i

m e r o  d e  c h a m a d a s ,  c h a m a d a s  c a n c e l a d a s  e c h a m a d a s  n ã o  a t e n ­

d i d a s  .

D e v e - s e  o b s e r v a r  a i n d a  o f a t o  d e  q u e  q u a n d o  o o p e r a d o r  

e s t á  d e m a s i a d a m e n t e  s o b r e c a r r e g a d o ,  c o m  u m  a c ú m u l o  d e  f i c h a s  

m u i t o  g r a n d e ,  e l e  t r a v a  u m a  o u  m a i s  l i n h a s  t e l e f ô n i c a s ,  a u ­

m e n t a n d o  a p r o b a b i l i d a d e  d e  d a r  s i n a l  d e  " o c u p a d o "  a o  u s u á r i o .

P a r a  o b t e r  a d e m a n d a  d a  p o p u l a ç ã o  e m  r e l a ç ã o  a e s t a  

e m p r e s a ,  f e z - s e  i n i c i a l m e n t e  u m  l e v a n t a m e n t o  h o r á r i o  d a s  f i ­

c h a s ,  d u r a n t e  o p e r í o d o  d e  u m a  s e m a n a .

O s  r e s u l t a d o s  d e s t e  l e v a n t a m e n t o  s ã o  o s  a p r e s e n t a d o s  

n o  Q u a d r o  3.
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C o m o  se p o d e  o b s e r v a r ,  o s  d a d o s  d o  Q u a d r o  3 s ã o  b a s ­

t a n t e  c o n s i s t e n t e s :  n o s  d i a s  ú t e i s ,  v ê - s e  c l a r a m e n t e  q u e  o h o ­

r á r i o  d e  " p i c o "  n o  p e r í o d o  d a  m a n h ã  é d a s  8 : 0 0  h s  â s  9 : 5 9  hs, 

e n o  p e r í o d o  d a  t a r d e ,  o  n ú m e r o  d e  c h a m a d a s  se m a n t é m  b a s t a n ­

te a l t o  d e s d e  a s  1 3 : 0 0  h s  a t é  âs 1 8 : 0 0  hs, d i m i n u i n d o  a n o i t e  

p a r a  c a i r  s e n s i v e l m e n t e  d e  m a d r u g a d a .  N o  f i n a l  d e  s e m a n a  (sá­

b a d o  e d o m i n g o )  n o t a - s e  u m a  q u e d a  s e n s í v e l  d e  c h a m a d a s  d u r a n ­

t e  o d i a  e u m  a u m e n t o  a c e n t u a d o  d u r a n t e  a m a d r u g a d a  e m  r e l a ­

ç ã o  a o s  d i a s  ú t e i s ,  s e n d o  q u e  o m a i o r  n ú m e r o  d e  c h a m a d a s  e s t á  

n o  p e r í o d o  d a s  1 8 : 0 0  h s  â s  2 3 : 5 9  hs.

b) L e v a n t a m e n t o  d e  d a d o s  n a  T E L E P A R .

P a r a  c o m p l e m e n t a r  o l e v a n t a m e n t o  a n t e r i o r ,  p e s q u i s o u -  

se o n ú m e r o  d e  c h a m a d a s  n ã o  a t e n d i d a s  (que d e r a m  s i n a l  d e  o c u ­

p a d o  a o  u s u á r i o ) .

T a l  l e v a n t a m e n t o ,  f e i t o  p e l a  T E L E P A R  d u r a n t e  d o i s  d i a s , 

f o i  r e a l i z a d o  d u r a n t e  o e x p e d i e n t e  (8:15 à s  1 7 : 3 0  hs) a p e n a s  

s o b r e  u m  d o s  n ú m e r o s  d a  e m p r e s a * ,  e é a p r e s e n t a d o  n o  Q u a d r o

4.
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* 0  número que atende o maior número de solicitações (aproximadamente 95% 

das chamadas)
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• C o m b i n a n d o - s e *  o s  v a l o r e s  d o s  Q u a d r o s  3 e 4, o b t e v e - s e  u m a  

e s t i m a t i v a  d a  d e m a n d a  p a r a  o s  d i v e r s o s  d i a s .  C a l c u l a n d o - s e  a 

s u a  m é d i a ,  t e m - s e  o s  v a l o r e s  d a  d e m a n d a  a p r e s e n t a d o s  n o  Q u a ­

d r o  5 q u e  s e r ã o  u t i l i z a d o s  n a  f o r m u l a ç ã o  d o  p r o b l e m a .

Q U A D R O  5: M é d i a  d a  d e m a n d a  d o s  d i a s  ú t e i s .

k** Horário
Dem. do dia 

18/03
Dem. do dia 

19/03
Dem.do dia 
20,23,24/03

Media da 
demanda= 
dem.(k)

0 0:00 _ 0:59 46 43 50 46
1 1:00 - 1:59 33 43 28 35
2 2:00 - 2:59 17 32 19 23
3 3:00 - 3:59 10 17 10 12
4 4:00 - 4:59 10 14 10 11
5 5:00 - 5:59 20 22 24 22
6 6:00 - 6:59 60 53 54 56
7 7:00 - 7:59 114 115 118 116
8 8:00 - 8:59 176 171 181 176
9 9:00 - 9:59 155 147 140 147

10 10:00 - 10:59 107 106 117 110
11 11:00 - 11:59 99 99 97 98
12 12:00 - 12:59 91 116 96 101
13 13:00 - 13:59 161 167 141 156
14 14:00 - 14:59 175 180 217 Ï91
15 15:00 - 15:59 142. 142 142 142
16 16:00 - 16:59 152 169 140 154
17 17:00 - 17:59 170 143 141 151
18 18:00 - 18:59 138 131 137 135
19 19:00 - 19:59 141 137 111 130
20 20:00 — 20:59 111 105 119 112
21 21:00 - 21:59 90 73 94 86
22 22:00 - 22:59 78 100 98 92
23 23:00 — 23:59 85 94 85 88

P o d e - s e  o b t e r  a d e m a n d a  p a r a  o f i m  d e  s e m a n a  d e  m a n e i r a  

a n á l o g a .

*0 Quadro 3 fornece o número total de chamadas atendidasz em todas as 11 linhas, 
ininterruptamente, e o Quadro 4 fornece as chamadas atendidas e nao atendidas, sobre 6 li­
nhas e durante um horário limitado. Pode-se entao, combinando-se estes dois quadros, obter 
as demandas para os diversos dias.

* *  Índice auxiliar definido no Item 3.2.2.
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5,3.2 Sugestões com relação ao levantamento de dados

S u g e r e - s e  ã e m p r e s a ,  q u e  o  l e v a n t a m e n t o  a p r e s e n t a d o  n o  

Q u a d r o  5, c o m b i n a n d o - s e  d a d o s  l e v a n t a d o s  p e l a  e m p r e s a  e p e l a  

T E L E P A R ,  s e j a  r e a l i z a d o ,  e m  m é d i a ,  u m a  v e z  a c a d a  d o i s  m e s e s ,  

p a r a  a t u a l i z a ç ã o  d o s  v a l o r e s  d a  d e m a n d a .  V i s a - s e  c o m  i s s o ,  u m  

m e l h o r  e s c a l o n a m e n t o  d a  o f e r t a  d e  v e í c u l o s ,  d e  m o d o  a r e d u z i r  

as d i f e r e n ç a s  e n t r e  a o f e r t a  e a p r o c u r a  d o  s e r v i ç o  n o s  d i ­

v e r s o s  h o r á r i o s  d o  di a .

O u t r a  a l t e r n a t i v a ,  e v i t a n d o  o l e v a n t a m e n t o  d e  d a d o s  d a  

T E L E P A R ,  s e r i a  c o n s i d e r a r  o s  d a d o s  d o  Q u a d r o  3, a c r e s c i d o s  d e  

2 5 %  n o s  h o r á r i o s  d e  " p i c o " ,  8 : 0 0  - 9 : 5 9  e 1 3 : 0 0  - 1 4 : 5 9 .  C o m  

u m a  a t u a l i z a ç ã o  f r e q ü e n t e  d e  d a d o s ,  a c a d a  2 s e m a n a s  p o r  e x e m ­

pl o ,  p o d e r - s e - i a  s u p r i r  as d e f i c i ê n c i a s  o c a s i o n a d a s  p o r  e s t a  

s i m p l i f i c a ç ã o ,  c o n f o r m e  é a p r e s e n t a d o  n o  Q u a d r o  6 . =
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Q U A D R O  6 : D e m a n d a  a c r e s c i d a  d e  25% n o s  h o r á r i o s  d e  " p i c o 1

H o r á r i o

Média da demanda 

dos dias úteis 

(Quadro 3)

Demanda real 

(acresc. 25% 

hor. pico)

0:00 - 0:59 48 48

1:00 - 1:59 32 32

2:00 - 2:59 21 21

3:00 - 3:59 11 11

4:00 - 4:59 11 11

5:00 - 5:59 23 23

6:00 - 6:59 55 55

7:00 - 7:59 111 111

8:00 - 8:59 141 / i f f
9:00 - 9:59 136 1 1701

10:00 - 10:59 107 107

11:00 - 11:59 95 95

12:00 - 12:59 94 94

13:00 - 13:59 126 /058]

14:00 - 14:59 142 \178J

15:00 - 15:59 140 Rtf'

16:00 - 16:59 137 . 137

17:00 - 17:59 133 133

18:00 - 18:59 130 130

19:00 - 19:59 117 117

20:00 - 20:59 110 110

21:00 - 21:59 89 89

22:00 - 22:59 95 95

23:00 - 23:59 87 87
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5.3.3 Formulação do problema

O  l e v a n t a m e n t o  d e  d a d o s  f e i t o  e a p r e s e n t a d o  n o  i t e m  ... 

5 . 3 . 1 ,  p e r m i t e  f o r m u l a r  u m  p r o g r a m a  q u e  a t e n d a  a d e m a n d a  e 

m i n i m i z e  o n ú m e r o  d e  c o n d u t o r e s  e m  s e r v i ç o .

O s  d a d o s  b á s i c o s  a s e r e m  c o n s i d e r a d o s  n a  f o r m u l a ç ã o  d o  

p r o g r a m a  são:

a) c a d a  c o n d u t o r  p o d e  t r a b a l h a r  8, 9 o u  10 h o r a s  c o n s e c u t i v a s ;

b) d o s  174 c o n d u t o r e s ,  a p e n a s  32 p o s s u e m  a u x i l i a r e s ,  q u e  d e ­

v e m  t r a b a l h a r  o b r i g a t o r i a m e n t e  d a s  1 8 : 0 0  ãs 6:00 hs;

c) c a d a  v e í c u l o  t e m  c a p a c i d a d e  d e  a t e n d e r  e m  m é d i a  a d u a s  c h a ­

m a d a s  p o r  h o r a ;

d) a d e m a n d a  l e v a n t a d a  n o  i t e m  5 . 2 . 1  è a p r e s e n t a d a  n o  Q u a d r o  

5; ;

e) h á  u m a  r e d u ç ã o  d e  2 5 %  d o s  v e í c u l o s  n o  h o r á r i o  d e  a l m o ç o  

( 1 2 : 0 0  - 1 4 : 0 0 ) .

P a r a  p e r m i t i r  u m a  m e l h o r  a n á l i s e  d o  p r o b l e m a ,  s e r ã o  d e s ­

c o n s i d e r a d o s  , i n i c i a l m e n t e ,  a r e s t r i ç ã o  s o b r e  o n ú m e r o  m á x i m o  

d e  v e í c u l o s  d i s p o n í v e i s  e a l e i  m u n i c i p a l  q u e  o b r i g a  a u t i l i ­

z a ç ã o  de, n o  m í n i m o ,  a m e t a d e  d a  f r o t a .

N o  p r o b l e m a ,  s e r ã o  c o n s i d e r a d o s  c o m o  v a r i á v e i s  d e  d e c i ­

s ã o  :

x. . = n ú m e r o  d e  c o n d u t o r e s  q u e  i n i c i a m  s e u  t r a b a l h o  n a  
x / j

h o r a  i e q u e  t r a b a l h a m  p o r  j h o r a s  c o n s e c u t i v a s .  

P o r t a n t o ,  i = { 0 , . . . , 2 3 }  

j = { 8 , 9 , 1 0 }
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Y l S  i2 = n u m e r o  d e  a u x i l i a r e s  q u e  i n i c i a m  s e u  t r a b a l h o  

ãs 1 8 : 0 0  h s  e q u e  t r a b a l h a m  p o r  12 h o r a s  c o n ­

s e c u t i v a s  ,

C o n s i d e r a - s e  t a m b é m  o s  p a r â m e t r o s  n, k, d e m ( k  + 7) já 

d e f i n i d o s  n o  i t e m  3.3 .

E n t ã o ,  o n ú m e r o  d e  c o n d u t o r e s  n e c e s s á r i o s  p a r a  a t e n d e r  

a d e m a n d a  h o r á r i a ,  a p r e s e n t a d a  n o  Q u a d r o  5, f o r n e c e  a s  24 r e s ­

t r i ç õ e s  s e g u i n t e s :

0:00 - 0:59

^ ( M J * * 0 , 9  + x0,10 +r*23,8 +~~x23,9 + x2 3 0 0  +Tx22,8 + x22,9~+ x22,10 +

+ X21,8 x21,9 + X21,10 + X20,8 + X20,9 + X20,10 + X19,8 + X19,9 + X19,10+

+ x18,8 + x18,9 + x18,10 + ?17,8 + X17,9 + x17,10 + x16,9 + X16,10 +1----------------- :--- ---- 1 V _ _

+ X15,10 +' * ^ 1 3 '

\ 
ü

/Vi

1 : 0 0  - 1 : 5 9

1,8 Xl,9 + Xl,10 + X0,8 + x0,9 + X0,10 + X 23,8 + x23,9 + X23,10 + x22,8 +

+ x

n + X, „ +  x„ , „ + X, r, + X, „ + X, , „ + n + x„ „ + x„ , „ + x„„ „ +
2,8 2,9 2,10 1,8 1,9 T Al,10 T A0,8 T x0,9 T x0,10 ^ x23,8 

+ *23,9 + x23)10 + *22,8 + X22,9 + X22,10 + x21,8 + X21,9 + X21,10 +

+ X 20,8 + X20,9_+ X20,10 + x19,8 + X19,9 + X19,10 + x18,9 + X18,10 +
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3:00 - 3:59

X3,8 + X3,9 + X3,10 + X2,8 +  X 2,9 + X2,10 + xl ,8 + X l,9 + Xl ,10 + X0,8 + 

+ x0,9 + x 0,10 + X 23,8 +  x 23,9 + x 23,10 + x 22,8 +  x 22,9 + x22,10 +

+ x 21,8 + x 21,9 + x 21,10 + x 20,8 +  x 20,9 + x 20,10 + X19,9 + x 19,10 +

+ X18,10 + y18,12 - 12/2‘

4:00 - 4:59

x4,8 + x4,9 + x4,10 + x3,8 + x3,9 + X3,10 + x2,8 + x2,9 + X2,10 + Xl,8 + 

+ x1)9 + xljl0 +  x0>8 +  xQ)9 +  x0jl0 +  x23j8 + x23)9 + x23)10 +  x22)8 +

+  x22j9 + x22)10 +  x21>8 +  x21j9 +  x21jl0 +  x20)9 +  x20)10 +  x19jl0 +

+ y18,12 “ 11/2*

5:00 - 5:59

x 5 , 8  + x5 , 9  +  x 5 , 10  +  x4 , 8  +  x 4 , 9  +  x4 , 10  +  x 3 , 8  +  x3 , 9  +  x3 , 10  +  x 2 , 8  +  

+ x2j9 + x2jl0 +  x lfg +  xlf9 +  x1)10 + xQ)8 + xQ)9 + x0jl0 + x23)8 +

+ x23>g + x23)10 +  x22j8 + x22j9 + x 22jl0 + x21j9 + x21jl0 +  x20,10 +

+ y18,12 = 22/2’

6:00 - 6:59

X6,8 + x6,9 + X 6,10 + X5,8 + x5,9 + X5,10 + X4,8 + x4,9 + X4,10 + X3,8 + 

+ x3>9 + x3>10 +  x 2jg + x 2>9 + x2jl0 + xlj8 + x1>9 +  xljl0 + xQ)8 +

+ xQ)9 + xQjl0 + x23j8 +  x23j9 +  *23,10 + x22)9 + x 22jl0 + *21,10 - 56^2'
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7 : 0 0  - 7 : 5 9

x 7,8 + x 7,9 + X 7,10 + x 6,8 + X 6,9 + X 6,10 + x 5,8 +  x5,9 + X 5,10 + X4,8 +

+ x 4,9 + X4,10 + x 3,8 + x 3,9 +  X3,10 + x 2,8 + x 2,9 + X 2,10 +  Xl,8 +

+  x lj9 + xlíl0 +  xQj8 + x Q)9 + xQ)10 + x 23)9 + x 23>10 +  x 22) ^ 116/2.

8 : 0 0  - 8 : 5 9

x 8,8 +  x 8,9 + x 8,10 + x 7,8 + x 7,9 +  X 7,10 + x 6,8 +  x 6,9 +  x 6,10 + x 5,8 +

+ x 5,9 + x5,10 +  x 4,8 +  x 4,9 + x 4,10 +  x 3,8 + x 3,9 +  x 3,10 + x2,8 + x 2,9 + 

+  x 2>10 + xlj8 +  x 1)9 +  x lfl0 + x Q)9 + x 0)10 +  x 23>10 > 176/2.

9 : 0 0  - 9 : 5 9

X 9,8 + X 9,9 +  X 9,10 + X 8,8 + X8,9 +  X 8,10 +  X 7,8 +  X 7,9 + X 7,10 + X 6,8 +

+  x 6,9 +  x 6,10 + x 5,8 +  x 5,9 + X5,10 +  X 4,8 +  x4,9 + X 4,10 + x3,8 + x 3,9 +
í

+  X 3,10 + X2,8 +  X 2,9 +  X 2,10 + X l,9 +  X l,10 + X 0,10 = 147/2.

1 0 : 0 0  - 1 0 : 5 9

X 10,8 + x10,9 +  X 10,10 + X 9,8 + x 9,9 +  X 9,10 +  X 8,8 + X 8,9 + x8,10 + X 7,8 + 

+ x ?j9 + x 7>10 +  x 6)8 +  x 6)9 + x 6jl0 +  x 5j8 +  x5j9 +  x 5jl0 + x4>8 + x 4j9 +

+ X 4,10 + X3,8 + x 3,9 +  X 3,10 + X 2,9 +  x 2,10 +  x l,10 “ H 0 / 2 .

1 1 : 0 0  - 1 1 : 5 9

X ll,8 + x ll,9 +  xll,10 + X10,8 + X10,9 +  X 10,10 + x 9,8 +  x 9,9 + X9,10 +

+ X 8,8 + X8,9 + X 8,10 + X 7,8 + X 7,9 +  X 7,10 +  X 6,8 +  X 6,9 +  X 6,10 + X 5,8 +

+ X5,9 + x5,10 + x4,8 + x4,9 + X4,10 + x3,9 + x3,10 + x 2,10 " 98/2<
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+ X8,10 + X 7,8 + X 7,9 + X 7,10 + X6,8 + X 6,9 + X 6,10 + X5,9 + X5,10 + 

+ x4,l0) = 156/2‘

1 4 : 0 0  - 1 4 : 5 9

X
14,8 + X14,9 + X 14,10 " "13,8 ' "13,9 ' "13,10 ' "12,8 ' "12,9 ‘ "12,10

+  X , ,  o  +  X + X, + X, + X-, „ n + X.

+ xll,8 + xll,9 + Xll,10 + X10,8 + X10,9 + X10,10 + X9,8 + X9,9 + X9,10 + 

+ X8,8 + x8,9 + X8,10 + X 7,8 + x 7,9 + x 7,10 + X6,9 + X6,10 +

+ X 5,!0 * 191/2‘

15 : 0 0  - 1 5 : 5 9

x15,8 + x 15,9 + X15,10 + X 14,8 + X14,9 + X14,10 + X13,8 + X13,9 + x13,10 + 

+ X12,8 + X12,9 + X12,10 + Xll,8 + xll,9 + xll,10 + X10,8 + X10,9 +

+ x10,10 + X 9,8 + X9,9 + X 9,10 + X8,8 + X8,9 + X8,10 + X 7,9 + X7,10 +

+ X6,10 = 1^2/2.
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1 6 : 0 0  - 1 6 : 5 9

x16,8 + x 16,9 + x 16,10 +  x15,8 + X 15,9 + x 15,10 +  X14,8 + x14,9 +  x14,10 +

+  x13,8 + x13,9 + x1 3 ,10 + x12,8 + X12,9 + X12,10 +  Xll,8 + x ll,9 + xll,10 +

+ x10,8 + x10,9 + x10,10 + x 9,8 + X9,9 + x 9,10 +  x 8,9 + x 8,10 +

+ x 7,10 “ 154/2.

1 7 : 0 0  - 1 7 : 5 9

x17 ,8  +  x17,9  +  X17 ,10  +  X16 ,8  +  x 16,9  +  x 16,10  +  X15 ,8  +  x15,9  +  x15,10 +  

+  x14 ,8  +  x14,9  +  X14,10  +  x13 ,8  +  x13 ,9  +  x13 ,10  +  X12 ,8  +  X12 ,9  +

+  X12,10  +  x l l , 8  +  x l l , 9  +  x l l , 1 0  +  x 1 0 , 8 +  x 10 ,9  +  x10 ,10  +  X9 ,9  +

+  x 9 ,10  +  X8 ,10  ~ 151/2 .

1 8 : 0 0  - 1 8 : 5 9

i

X18,8 + X 18,9 +  X 18,10 + X17,8 + X 17,9 + X 17,10 +  X 16,8 + X16,9 + X16,10 +

+ X15,8 + x15,9 +  X1 5 ,10 +  X14,8 +  X 14,9 + X14,10 + X13,8 + X13,9 + X 13,10 + 

+  X12,8 +  X12,9 + X 12,10 +  Xll,8 +  X ll,9 +  Xll,10 + X10,9 + X 10,10 +

+ X9,10 + y18,12 = 135/2.

1 9 : 0 0  -  1 9 : 5 9

X19,8  +  X19,9 +  X19 ,10  +  X18 ,8  +  X18,9  +  X18 ,10  +  X17 ,8  +  X17,9 +  X17,10 +

+  X16 ,8  +  x1 6 , 9 +  X16 ,10  +  x15,8  +  X15,9  +  X15 ,10  +  X14 ,8  +  x14,9  +  X14,10 + 

+  X13 ,8  +  x1 3 , 9 +  X13 ,10  +  X12 ,8  +  X12,9  +  X12 ,10  +  Xl l , 9  +  Xl l , 1 0  +

+ X10,10 + y18,12 = 130/2.
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2 0 : 0 0  - 20:59

c20,8 x 20,9 x20,10 x 19,8 19,9 19,10 18,8 18,9 18,10 

+  X17,8 + X17,9 + X17,10 +  X 16,8 +  X16,9 + X16,10 + X15,8 + X15,9 +

+  x15,10 + x 14,8 + x14,9 + x14,10 +  x13,8 +  X 13,9 + x13,10 + x12,9 + X 12,10 + 

+ X ll,10 + y18,12 = 112/2.

2 1 : 0 0  - 2 1 : 5 9

x21,8 +  x21,9 +  x21,10 + x 20,8 +  x 20,9 +  x 20,10 + x 19,8 + x19,9 + x19,10 + 

+ x18,8 + x18,9 +  x 18,10 + x 17,8 +  x 17,9 + x17,10 +  x 16,8 + x16,9 +

+ X16,10 +  X 15,8 +  X15,9 + X 15,10 + X14,8 + X 14,9 + X 14,10 + X13,9 +

+  X13,10 + X12,10 + y18,12 = 86/2‘

2 2 : 0 0  - 2 2 : 5 9
■t

X 22,8 + x 22,9 +  X22,10 + X 21,8 +  X 21,9 +  X 21,10 + X 20,8 + X20,9 + X 20,10 + 

+  x 19jg + x19j9 + x 19jl0 +  x18)8 +  x lgj9 + xlgjl0 +  x 17j8 + x 17#9 +

+ X 17,10 +  X 16,8 +  X16,9 +  X16,10 + X15,8 +  X15,9 +  X15,10 + X14,9 +

+  X 14,10 + X13,10 + y18,12 = 92/2‘

2 3 : 0 0  - 23:59

x23,8 + x23,9 + X23,10 + X22,8 + x22,9 + X 22,10 + X 21,8 + X21,9 + X21,10 +

+ x20,8 + x20,9 + X20,10 + X19,8 + X19,9 + X19,10 + X18,8 + X18,9 + X18,10 + 

+ x17,8 + X17,9 + X17,10 + X16,8 + X 16,9 + X16,10 + X15,9 + X15,10 +

+ X14,10 + y18,12 = 88/2'
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A  v a r i á v e l  y ^ g  ^  é l i m i t a d a  s u p e r i o r m e n t e  p e l o  n ú m e -

r o  d e  a u x i l i a r e s  d i s p o n í v e i s .  E s t a  r e s t r i ç ã o  p o d e  s e r  t r a t a d a  

c o m o  u m  l i m i t e  s u p e r i o r  d a  v a r i á v e l ,  n ã o  s e n d o  n e c e s s á r i a  a 

su a  i n c l u s ã o  n o  b l o c o  d e  r e s t r i ç õ e s  e s t r u t u r a i s  d o  p r o b l e m a .

o n d e  m i n i m i z a - s e  o n ú m e r o  d e  c o n d u t o r e s  e m  s e r v i ç o ,  o b t e n d o -  

se c o n s e q ü e n t e m e n t e  o d i m e n s i o n a m e n t o  i d e a l  p a r a  a f r o t a .

A s  v a n t a g e n s  p a r a  a e m p r e s a  d e  se m*inimizar o  n ú m e r o  de 

c o n d u t o r e s  p o d e m  s e r  o b s e r v a d a s  n o  i t e m  3. 4 A

E s t a  f o r m u l a ç ã o  p o s s u i  p o r t a n t o ,  73 v a r i á v e i s  e. 24 r e s ­

t r i ç õ e s ,  a l é m  d e  u m a  v a r i á v e l  l i m i t a d a  s u p e r i o r m e n t e .

t a d o r  I B M  - 4 3 8 1  e u m  p r o g r a m a  p a r a  r e s o l v e r  p r o b l e m a s  d e  p r o ­

g r a m a ç ã o  l i n e a r  i n t e i r a  m i s t a  ( v a r i á v e i s  i n t e i r a s  e c o n t í ­

nuas) , q u e  f a z  p a r t e  d e  u m  c o n j u n t o  d e  p r o g r a m a s  d e  o t i m i z a ­

ç ã o  d e s e n v o l v i d o  p o r  A. L a n d  e S. P o w e l l  n o  i n í c i o  d a  d é c a d a  

d e  70.

A  f u n ç ã o  o b j e t i v o  d o  p r o b l e m a  é e n t ã o :

5.3.4 Resolução do problema

P a r a  a r e s o l u ç ã o  d o  p r o b l e m a ,  f o i  u t i l i z a d o  u m  c o m p u -

0  a l g o r i t m o  u t i l i z a d o  é o " B r a n c h  a n d  B o u n d " ,  b a s t a n t e

m e l h o r a d o  e m  r e l a ç ã o  a o  o r i g i n a l  d e  L a n d  e D o i g .  A  r o t i n a  d e
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p r o g r a m a ç ã o  l i n e a r  d o  p r o g r a m a  u t i l i z a d o  t e m  -a f a c i l i d a d e  de 

f o r n e c e r  l i m i t e s  s u p e r i o r e s  à s  v a r i á v e i s ,  a l é m  d e  f a z e r  a v e ­

r i f i c a ç ã o  d a  p r e c i s ã o  d o s  r e s u l t a d o s  e o p e r a ç õ e s  d e  r e i n v e r -  

s ã o  d a  b a s e ,  se n e c e s s á r i o .

U m a  d e s c r i ç ã o  b á s i c a  d a s  c a r a c t e r í s t i c a s  p r i n c i p a i s  d o  

" B r a n c h  a n d  B o u n d "  e d o  S i m p l e x  c o n t i d o s  n o  p r o g r a m a  m e n c i o ­

n a d o  e n c o n t r a - s e  n o  A p ê n d i c e  1.

0  p r o b l e m a  a p r e s e n t a d o ,  t r a t a d o  c o m o  u m  p r o b l e m a  de 

p r o g r a m a ç ã o  i n t e i r a ,  a l c a n ç a  a p r i m e i r a  s o l u ç ã o  a p ó s  31 i t e ­

r a ç õ e s  d o  S i m p l e x .

Q U A D R O  7: S í n t e s e  d o s  r e s u l t a d o s  o b t i d o s  d a  a p l i c a ç ã o  d o  a l ­

g o r i t m o  " B r a n c h  a n d  B o u n d " .

Variável do modelo
Variável

computacional
Valor

X17,9 x23
6

X17,10 x24
1

X16,9 x26
28

x14,8 X31
6

x13,8 X34
16

x8,9 x50
11

x8,10 X51
19

x 7,10 x54
30

X6,8 X55
14

X 6,9 X56
6

X6,10 X57
8

y18,12 X 73
11

z função objetivo 156

O s  v a l o r e s  d a s  v a r i á v e i s  n ã o  n u l a s  e s t ã o  a p r e s e n t a d a s  

n o  Q u a d r o  7.



A  l i s t a g e m ,  c o n t e n d o  o s  d â d o s  d e  e n t r a d a  e os r e s u l t a ­

d o s  d o  p r o b l e m a ,  e n c o n t r a - s e  n o  A p ê n d i c e  4.

C o n f o r m e  os r e s u l t a d o s  o b t i d o s ,  e a p r e s e n t a d o s  n o  Q u a ­

d r o  7, p a r a  a t e n d e r  a d e m a n d a  s e r i a m  n e c e s s á r i o s  a p e n a s  156 

c o n d u t o r e s ,  c u m p r i n d o  a e s c a l a  d e  s e r v i ç o  a p r e s e n t a d a  n o  Q u a ­

d r o  8.
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Q U A D R O  8: E s c a l a  d e  t r a b a l h o  p a r a  o s  c o n d u t o r e s  d e  e m p r e s a .

Início do 

trabalho

N2 de horas 

a trabalhar N2 de condutores

6:00 8 14

6:00 9 6

6:00 10 8

7:00 10 30

8:00 9 11

8:00 10 19 ,

13:00 8 16

14:00 8 6

16:00 9 28

17:00 9 6

17:00 10 1

18:00 12 11

E s t a  e s c a l a  d e  s e r v i ç o  e s t á  s u j e i t a  a m o d i f i z a ç õ e s , c o ­

m o  c o n s e q ü ê n c i a  d a  a t u a l i z a ç ã o  d o s  v a l o r e s  d a  d e m a n d a  l e v a n ­

t a d a  p e l a  e m p r e s a .

U m  c r o n o g r a m a ,  c o n f o r m e  a e s c a l a  d e  s e r v i ç o  a p r e s e n ­

t a d o  n o  Q u a d r o  8, p o d e  s e r  o b s e r v a d o  n o  Q u a d r o  9.
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C o n f o r m e  se p o d e  o b s e r v a r  n o  Q u a d r o  9, o n ú m e r o  m á x i m o  

d e  v e í c u l o s  n e c e s s á r i o s  p a r a  a t e n d e r  a d e m a n d a  é de 110.

5.3.5 Sugestões com relação a aplicação dos resultados

A  e m p r e s a  d e  r á d i o - t á x i  t o m a d a  c o m o  m o d e l o  p o s s u i  206 

c o n d u t o r e s ,  1 7 4  e f e t i v o s  e 32 a u x i l i a r e s ,  e 1 7 4  v e í c u l o s .

A t r a v é s  d o s  r e s u l t a d o s  o b t i d o s ,  c o n s t a t a - s e  q u e  s ã o  

n e c e s s á r i o s  a p e n a s  1 5 6  c o n d u t o r e s  e 1 1 0  v e í c u l o s ,  p a r a  o c a s o  

d e  n ã o  se t e r  u m  v e í c u l o  p á r a  c a d a  c o n d u t o r ,  e 1 4 5 *  v e í c u l o s ,  

p a r a  o c a s o  d e  c a d a  c o n d u t o r  p o s s u i r  u m  v e í c u l o ,  p a r a  a t e n d e r  

a  d e m a n d a  d o  Q u a d r o  5.

C o m o  se p o d e  v e r i f i c a r ,  a t r a v é s  d o s  d a d o s  f o r n e c i d o s  

p e l a  e m p r e s a  e p e l a  T E L E P A R ,  h á  u m  p e r c e n t u a l  d e  c h a m a d a s  q u e  

n ã o  s ã o  a t e n d i d a s  p o r  n ã o  s e r e m  c o n e c t a d a s .  P o r  o u t r o  l a do, 

a p ó s  a a d o ç ã o  d a  e s c a l a  d e  t r a b a l h o ,  t e r - s e - á  c a r r o s  o c i o s o s  

n a  e m p r e s a ,  p o r  f a l t a  d e  a t e n d i m e n t o s .  E n t ã o  o q u e  se p o d e  f a ­

z e r  p a r a  r e s o l v e r  e s t e  p r o b l e m a ,  é o q u e  f o i  s u g e r i d o ,  c o m o  

c o n c l u s ã o ,  n o  i t e m  3 . 4 . b .

F i n a l m e n t e ,  s u g e r e - s e  ã P M C ,  c o m  b a s e  n o  Q u a d r o  9, q u e  

r e v i s e  a o b r i g a t o r i e d a d e  d a  m e t a d e  d a  f r o t a  e s t a r  s e m p r e  t r a ­

b a l h a n d o .

42

* (n° total de condutores - n° de condutores auxiliares) = (156-11).
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■5,4 Priorizaçao dos pontos de taxi aplicado a uma empresa de 

radio-taxi de Curitiba 

5.4.1 Levantamento de dados

P a r a  a l c a n ç a r - s e  o o b j e t i v o  p r o p o s t o  n o  i t e m  1 . 1 . b , f e z -  

se u m  l e v a n t a m e n t o  d e  d a d o s  j u n t o  a P M C .  E s t a  P r e f e i t u r a  p o s ­

s u i  2 3 8  p o n t o s  d e  t á x i  d i s t r i b u í d o s  p e l a  c i d a d e ,  d o s  q u a i s  75 

s ã o  o c u p a d o s  p e l o s  1 7 4  v e í c u l o s  d a  e m p r e s a .  Q u a l q u e r  p o n t o  p o ­

d e  s e r  o c u p a d o  p o r  u m a  o u  m a i s  e m p r e s a s  d e  t á x i  o u  r á d i o - t ã x i ;  

n ã o  e x i s t e ,  p o r  e n q u a n t o ,  p o n t o s  a p e n a s  p a r a  o s  v e í c u l o s  e q u i ­

p a d o s  .

O s  75 p o n t o s  s ã o  o c u p a d o s  a p e n a s  o f i c i a l m e n t e  p e l a  e m ­

p r e s a ,  s e n d o  q u e  n a  p r á t i c a ,  o s  c o n d u t o r e s  p o d e m  o c u p a r  q u a l -
t

q u e r  u m  d o s  2 3 8  p o n t o s ,  p o i s  a o  c o n c l u i r  u m a  c o r r i d a ,  o t a ­

x i s t a  e m  g e r a l  p r o c u r a  o  p o n t o  d e  t á x i  m a i s  p r ó x i m o  d e  o n d e  

e l e  e s t i v e r .  E s t e s  p o n t o s  p o d e m  s e r  o c u p a d o s ,  c o n t a n t o  q u e  s e ­

j a m  r e s p e i t a d o s  o s  s e u s  l i m i t e s  q u e  s ã o  i n d i c a d o s  a t r a v é s  d e  

u m a  p l a c a  n o  p r ó p r i o  p o n t o .  E s t e  l i m i t e ,  d e t e r m i n a d o  p e l a  P r e ­

f e i t u r a ,  v a r i a  c o m  o t i p o  d e  p o n t o ,  q u e  p o d e  ser: p r i v a t i v o ,  

p o n t o  l i v r e  o u  p o n t o  l i n h a  d e  h o t e l .

F o i  o b t i d o ,  d o  I P P U C  ( I n s t i t u t o  d e  P e s q u i s a  e P l a n e j a ­

m e n t o  U r b a n o  d e  C u r i t i b a ) , o m a p a  d a  c i d a d e  d e  C u r i t i b a ,  c o n ­

t e n d o  o s  238 p o n t o s  d e  t á x i .  A  r e g i ã o  c e n t r a l  d a  c i d a d e  é 

a p r e s e n t a d a ,  n o  A p ê n d i c e  5, e m  d e s t a q u e ,  d e v i d o  a o  a c ú m u l o  de 

p o n t o s  de t á x i  a l i  c o n t i d o s .  E s t a  r e g i ã o ,  r e p r e s e n t a n t e  de 

c e r c a  de 1% d a  c i d a d e ,  c o n t é m  62 p o n t o s  d e  t á x i ,  o u  s e j a , a p r o -
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x i m a d a m e n t e  2 6 %  d o  t o t a l .

5,4.2 Preparação do problema

E m  a l g u n s  c a s o s  t o r n a - s e  e v i d e n t e  q u a l  p o n t o  d e  t á x i  

d e v e  s e r  a c i o n a d o .  E m  o u t r o s ,  c o m o  é o c a s o  d a  r e g i ã o  c e n t r a l  

d a  c i d a d e ,  o n d e  h á  u m a  c o n c e n t r a ç ã o  m u i t o  g r a n d e  d e  p o n t o s , h á  

n e c e s s i d a d e  d e  se f a z e r  u m  e s t u d o  m a i s  d e t a l h a d o  l e v a n d o - s e  

e m  c o n s i d e r a ç ã o  o s e n t i d o  d a s  v i a s  e a q u a s e  e x a t a  l o c a l i z a ­

ç ã o  d a  c h a m a d a .

0  e s t u d o  a p r e s e n t a d o  n e s t e  c a p í t u l o  f o i  f e i t o  a p e n a s  

p a r a  a r e g i ã o  c e n t r a l ,  p o d e n d o  s e r  f a c i l m e n t e  e s t e n d i d o  a o  

r e s t a n t e  d a  c i d a d e ,  c o n f o r m e  p r o p o s t o  n o  C a p í t u l o  VI.

N e s t a  r e g i ã o  c e n t r a l  f o r a m  m a r c a d o s ,  i n i c i a l m e n t e ,  o
3

s e n t i d o  d a s  v i a s ,  e l i m i n a n d o - s e  a q u e l a s  e m  q u e  n ã o  é p o s s í v e l  

a p a s s a g e m  d e  v e í c u l o s .  O b t e v e - s e  t a m b é m  o s  n ú m e r o s  ( i n í c i o  e 

fim) d e  c a d a  q u a d r a  d e  t o d a s  a s  v i a s .

E m  s e g u i d a ,  d i v i d i u - s e  e s t a  r e g i ã o  c e n t r a l  e m  6 s u b -  

r e g i õ e s ,  s o b r e p o n d o - a s  às s u b - r e g i õ e s  v i z i n h a s .  O  r e s u l t a d o  

d e s t a  d i v i s ã o  p o d e  s e r  o b s e r v a d o  n o  Q u a d r o  10.
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QU A D R O -  10: S u b - r e g i õ e s  c o m  s e u s  r e s p e c t i v o s  n ú m e r o s  d e  p o n ­

t o s  d e  t á x i  e p o n t o s  c o m u n s .

Sub-regiões
Número de 

pontos de táxi

N2 de pontos comuns 
com as demais 
sub-regiões

1 7 22

2 13 28

3 21 49

4 14 39

5 30 59

6 19 41

M a r c a r a m - s e  p o n t o s ,  o u n õ s ,  e m  t o d o s  o s  c r u z a m e n t o s  d a s  

v i a s ,  q u e  f o r a m  n u m e r a d o s  e m  s e q ü ê n c i a .  C a d a  u m a  d a s  s u b - r e -  

g i õ e s  f i c o u  c o m  7 0 nó s ,  i n c l u i n d o  o s  p o n t o s  d e  t á x i .  P a r a  se 

f a z e r  e s t a  m a r c a ç ã o ,  c o l o c o u - s e  o n ú m e r o  d a  s u b - r e g i ã o  a f r e n ­

t e  d o s  n ú m e r o s  d o s  nõs. A s s i m  o s  n ó s  d a  s u b - r e g i ã o  1 , p o r  e x e m ­

p l o ,  f i c a r a m  n u m e r a d o s  d e  1 0 1  a 170. 0 m e s m o  f o i  f e i t o  p a r a  

a s  d e m a i s  s u b - r e g i õ e s .

O s  g r a f o s  r e p r e s e n t a t i v o s  d e  c a d a  u m a  d a s  s u b - r e -  

g i õ e s ,  s ã o  a p r e s e n t a d o s  n o  A p ê n d i c e  6.

5.4.3 Resolução do problema

P a r a  a r e s o l u ç ã o  d o  p r o b l e m a ,  a p l i c a r - s e - ã ,  i n i c i a l ­

m e n t e ,  o a l g o r i t m o  d e  F l o y d ,  c o n f o r m e  a p r e s e n t a d o  n o  A p ê n d i c e

2, p a r a  se d e t e r m i n a r  as m í n i m a s  d i s t â n c i a s  e n t r e  t o d o s  os



p a r e s  d e  nós. N ã o  h á  n e c e s s i d a d e  d e  se i n d i c a r  os c a m i n h o s  n o s  

q u a i s  e s t a s  d i s t â n c i a s  f o r a m  o b t i d a s ,  o u  seja, n ã o  é n e c e s s á ­

r i o  q u e  o o p e r a d o r  d e s c r e v a  a o  t a x i s t a  o t r a j e t o  q u e  e s t e  d e ­

v e  f a z e r ,  p o i s  n ã o  h a v e r i a  t e m p o  p a r a  f a z ê - l o ,  já q u e  a s  c h a ­

m a d a s  s ã o  p r a t i c a m e n t e  c o n t í n u a s  e, a l é m  d i s s o ,  p r e s u m e - s e  q u e  

o c o n d u t o r  c o n h e ç a  p e r f e i t a m e n t e  a c i d a d e .

A  f i m  d e  r e s o l v e r  s a t i s f a t o r i a m e n t e  o p r o b l e m a ,  s e m p r e  

q u e  h o u v e r  a l g u m a  m o d i f i c a ç ã o  n o s  d a d o s  l e v a n t a d o s  e l a b o r o u -  

se u m  p r o g r a m a  p a r a  a a p l i c a ç ã o  d o  a l g o r i t m o  d e  F l o y d ,  q u e  é 

a p r e s e n t a d o  n o  A p ê n d i c e  3. E s t e  p r o g r a m a  f o i  i m p l a n t a d o  e m  u m  

m i c r o c o m p u t a d o r  A p p l e  l i e  d e  64 K b y t e s  d e  m e m ó r i a .  0  a l g o r i t ­

m o  f o i  a p l i c a d o  p a r a  c a d a  u m a  d a s  s u b - r e g i õ e s  s e p a r a d a m e n t e ,  

o b t e n d o - s e  as d i s t â n c i a s  e n t r e  t o d o s  o s  p a r e s  d e  nós.

J á  q u e  o o b j e t i v o  d o  p r o b l e m a  é d e t e r m i n a r  a s  d i s t â n ­

c i a s  d e  c a d a  p o n t o  d e  t á x i  a c a d a  nó, m a n d o u - s e  i m p r i m i r  a p e ­

n a s  o s  ú l t i m o s  p o n t o s  d e  c a d a  s u b - r e g i ã o ,  c o r r e s p o n d e n t e s  a o s  

p o n t o s  d e  t á x i ,  c o m o  p o d e  s e r  o b s e r v a d o  n o  A p ê n d i c e  7.

F o i  t a m b é m  c r i a d o  u m  a r q u i v o  c o n t e n d o ,  p a r a  c a d a  n ó  

p e r t e n c e n t e  a i n t e r s e ç ã o  d e  d u a s  o u  m a i s  s u b - r e g i õ e s ,  o s  d i ­

f e r e n t e s  n ú m e r o s  d e s t e  n ó  e m  c a d a  u m a  d a s  s u b - r e g i õ e s .  A  r e ­

l a ç ã o  d e s t e s  n ó s  p o d e  s e r  o b s e r v a d a  n o  Q u a d r o  11.

N o s  r e s u l t a d o s  o b t i d o s  c o m  o a l g o r i t m o  d e  F l o y d ,  a p l i ­

c o u - s e  u m  a l g o r i t m o  d e  o r d e n a ç ã o ,  c u j o  p r o g r a m a  c o m p u t a c i o n a l  

e n c o n t r a—se n o  A p e n d i c e  3, c o m  o o b j e t i v o  d e  l i s t a r ,  e m  o r d e m  

c r e s c e n t e  d e  d i s t a n c i a ,  o s  d e z  p o n t o s  d e  t á x i  m a i s  p r ó x i m o s  

p a r a  c a d a  u m  d o s  n ó s  d a s  d i v e r s a s  s u b - r e g i õ e s ,  s e m p r e  q u e  p o s ­

s í v e l .

O s  r e s u l t a d o s  d a  a p l i c a ç ã o  d e s t e  a l g o r i t m o
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e s t ã o  a p r e s e n t a d o s  n o s  r e l a t ó r i o s  c o n t i d o s  n o  A p ê n d i c e  

8. N e s t e s  r e l a t ó r i o s  e s t ã o  r e s e r v a d a s  i n i c i a l m e n t e  6 p o s i ç õ e s  

p a r a  d e f i n i r  o s  d i f e r e n t e s  n ú m e r o s  q u e  r e p r e s e n t a m  o m e s m o  nó, 

já q u e  u m  p o n t o  p o d e  p e r t e n c e r  n o  m á x i m o  a 6 s u b - r e g i õ e s .  L o ­

g o  d e p o i s  d e s t a s  p o s i ç õ e s ,  e n c o n t r a m - s e  a t é  10 p o s i ç õ e s ,  n a s  

q u a i s  s ã o  a p r e s e n t a d o s  o s  p o n t o s  d e  t á x i  d e f i n i d o s  p e l o  a l g o ­

r i t m o ,  c o m  o s  r e s p e c t i v o s  v a l o r e s  n u m é r i c o s  d a s  d i s t â n c i a s .  

E s t e s  p o n t o s  d e  t á x i  e s t ã o  c o d i f i c a d o s ,  m a s  a c o n v e r s ã o  d e s ­

t e s  p a r a  o s e u  n ú m e r o  r e a l  e n c o n t r a - s e  n o  Q u a d r o  12.
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Q U A D R O  11: R e l a ç ã o -dos p o n t o s c o m u n s  a 2 o u m a i s s u b - r e g i õ e s .

1

Sub-regiões 

2 3 4 5 6 1 2

Sub-

3

-regiões

4 5 6

59 5 33 21

61 2 46 35

62 3 47 34

63 4 48 39

64 64 49 38

65 61 59 44

28 26 60 43

29 29 65 45

30 28 66 47

31 27 67 48

46 40 68 46

47 41 69 68

48 39 70 69

49 38 1 11

50 42 2 27

51 37 3 26
r

52 48 4 25

53 49 5 37

60 50 6 33

68 60 7 32

69 62 8 31

70 61 9 30

6 2 10 29

7 1 11 28

25 4 12 12

26 5 13 39

27 3 14 38

28 18 15 37

29 19 16 36

30 20 17 35

31 23 18 34

32 22 24 15

(continua)
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(continuação)

Sub-regiões 

1 2 3 4 5 6

25 14

26 13

35 16

36 26

37 27

38 28

45 29

46 30

47 31

48 32

49 36

50 54

51 65

52 63

53 61

54 60

55 67 56

56 66 55

57 53

58 52

59 59

60 58

61 68 57

63 66

64 65

65 64

66 63

68 41

69 70

70 42

Sub-regiões 

1 2 3 4 5 6

9 13

43 44

44 45

45 33

46 32

47 21

48 20

53 19

54 18

55 17

56 16

57 55

58 52

69 57

70
í

56

8 8

9 51

10 9

50 67

51 66

60 69

1

2

14
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Q U A D R O  12: T a b e l a  d e  c o n v e r s ã o  d o s  n ú m e r o s  c o m p u t a c i o n a i s  p a ­

r a  o s  n ú m e r o s  r e a i s  d o s  p o n t o s  d e  t á x i .

N2 comput. N2 real N2 comput. N2 real N2 comput. N2 real

164 = PL18 365 = PL03 556 = PL07

165 = PP152 366 = PP35 557 = PL11

166 = PP42 367 = PP164 558 = PL04

167 = PP132 368 = PP149 559 = PP08

168 = PLH3 369 = PP09 560 = PLH1

169 = PLH2 370 = PP10 561 = PLH8

170 = PP03 457 = PL09 562 = PP17

258 = PP140 458 = PP12 563 = PP35

259 = PLH6 459 = PP153 564 = PL03

260 = PP18 460 = PP128 565 = PP28

261 = PP152 461 = PP154 566 = PL17

262 = PM 462 = PL08 567 = PP02

263 = PP23 463 = PP06 568 = PP31

264 = PL18 464 = PL14 569 = PP160

265 = PP11 465 = PP14 570 = PP09

266 = PLH7 466 = PP07 652 = ' PP12

267 = PP19 467 = PL07 653 = PP25

268 = PP04 468 = PL11 654 = PL13

269 = PP31 469 = PP13 655 = PL09

270 = PP160 470 = PP05 656 = PP05

350 = PL02 541 = PP149 657 = PP13

351 = PP14 542 = PP10 658 = PL01

352 = PP06 543 = PP18 659 = PP24

353 = PP154 544 = PLH6 660 = PLH3
354 = PP128 545 = PP11 661 = PP03

355 = PL07 546 = PP04 662 = PLH2

356 = PP07 547 = PLH7 663 = PL

357 = PL19 548 = PP19 664 = PLH4

358 = PL05 549 = PL06 665 = PP16

359 = PP08 550 = PP01 666 = PP15

360 = PL04 551 = PP15 667 = PP01

361 = PL11 552 = PL05 668 = PL05
362 - PL16 553 = PL19 669 = PLH1

363 = PL17 554 = PL02 670 = PP08

364 = PP28 555 = PP07



5.4.4 Sugestões com relação a aplicação dos resultados

S u g e r e - s e  ã e m p r e s a  q u e  a p a r t i r  d e s t e s  r e s u l t a d o s ,  

p r e p a r e  o Q u a d r o  13, c o m  as s e g u i n t e s  i n f o r m a ç õ e s :  n o m e s  de 

t o d a s  a s  v i a s ,  s e u s  n ú m e r o s  ( i n í c i o - f i n a l )  q u a d r a  p o r  q u a d r a  

e s e u s  c o r r e s p o n d e n t e s  p o n t o s  r e p r e s e n t a t i v o s .  C o m  e s t e s  p o n ­

t o s  e c o m  o s  r e s u l t a d o s  o b t i d o s  d o  a l g o r i t m o  d e  o r d e n a ç ã o ,  p o ­

d e - s e  c o m p l e t a r  o q u a d r o ,  o b t e n d o - s e  o s  p o n t o s  d e  t á x i  a s e ­

r e m  a c i o n a d o s . 0  Q u a d r o  13 p o d e  s e r  a r q u i v a d o  e m  u m  c o m p u t a ­

d o r  d a  e m p r e s a ,  p a r a  s e r  u t i l i z a d o  a c a d a  c h a m a d a  r e c e b i d a .

D e s t a  m a n e i r a  o p a p e l  d o  o p e r a d o r  se l i m i t a r i a  a c o n ­

t a c t a r ,  s e q ü e n c i a l m e n t e ,  c a d a  u m  d o s  p o n t o s  d e  t á x i  m a i s  p r ó ­

x i m o s  d a  c h a m a d a ,  a t é  e n c o n t r a r  u m  c o n d u t o r  q u e  p o s s a  a t e n d ê -  

la.

O s  d a d o s  c o n t i d o s  n o  Q u a d r o  13 e s t ã o  s u j e i t o s  a a d a p ­

t a ç õ e s  c o n f o r m e  as n e c e s s i d a d e s  d a  e m p r e s a .

A s  v a n t a g e n s  d e  se a d o t a r  o p r o c e d i m e n t o  d e s e n v o l v i d o  

n e s t e  I t e m  p o d e m  s e r  o b s e r v a d a s  n o  i t e m  4.3.
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CAPÍTULO VI

SUGESTÕES PARA FUTUROS TRABALHOS

A  s e g u i r  s ã o  e n u m e r a d o s  a l g u n s  t ó p i c o s  q u e  p o d e r ã o  s e r

o b j e t o  d e  e s t u d o s  f u t u r o s ,  d e  m o d o  a a p e r f e i ç o a r  a a t u a ç ã o  d a s  

e m p r e s a s  d e  r ã d i o - t á x i :

a) e s t u d a r  o d i m e n s i o n a m e n t o  d a  e q u i p e  d e  t r a b a l h o  d a  e m p r e s a  

d e  r á d i o - t ã x i ,  o u  sej a ,  d e  t e l e f o n i s t a s  e o p e r a d o r a s ;

0 M  d e s e n v o l v e r  e s t u d o s  e s t a t í s t i c o s  c o m  r e l a ç ã o  a d e m a n d a  d a  

p o p u l a ç ã o  p e l o  s e r v i ç o  d e  r á d i o - t ã x i ;

M Q  n a  r e s o l u ç ã o  d o  p r o b l e m a  d e s c r i t o  n o  i t e m  5 . 2 . 4 ,  a t r a v é s  

d o  a l g o r i t m o  " B r a n c h  a n d  B o u n d " , o b t e v e - s e  a p r i m e i r a  s o ­

l u ç ã o  já d i s c r e t a .  S u g e r e - s e  e s t u d a r  se e s t e  f a t o  e s t á  r e ­

l a c i o n a d o  a o  f a t o  d a s  c o n s t a n t e s  C ( c o e f i c i e n t e s  d a  f u n ç ã o  

o b j e t i v o )  s e r e m  i n t e i r a s  e u n i t á r i a s  e d a s  m a t r i z e s  A  e B 

( c o e f i c i e n t e s  d a s  r e s t r i ç õ e s  e t e r m o s  i n d e p e n d e n t e s )  s e r e m  

i n t e i r a s ;

e s t u d a r  a a l o c a ç ã o  ó t i m a  d o  n ú m e r o  d e  t á x i s  p o r  p o n t o ,  c o m  

v i s t a s  a e l i m i n a ç ã o  d a  f a l t a  o u  e x c e s s o  d e  v e í c u l o s  e m  c i r ­

c u l a ç ã o  .
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APÊNDICE 1

D e s c r i ç ã o  b á s i c a  d a s  c a r a c t e r í s t i c a s  p r i n c i p a i s  d o  S i m p l e x  e 

d o  " B r a n c h  a n d  B o u n d "  *4’9? c o n t i d o s  n o  p r o g r a m a  u t i l i z a d o  p a r a  

a r e s o l u ç ã o  d o  p r o b l e m a .

. A l g o r i t m o  S i m p l e x : 0  a l g o r i t m o  s i m p l e x  i n i c i a  c o m  u m a  b a s e  

q u a l q u e r ,  v i á v e l  o u  i n v i á v e l  n o  p r i m a i ,  v i á v e l  o u  i n v i á v e l  

n o  d u a l  e s e u s  p a r â m e t r o s  d e  e n t r a d a  e s a í d a  s ã o  p a s s a d o s  

p o r  á r e a s  c o m u n s  d e  m e m ó r i a  d e  t a l  f o r m a  q u e  e l e  p o s s a  s e r  

u s a d o  c o m o  s u b - r o t i n a  e m  a l g o r i t m o s  m a i s  c o m p l e x o s .  N e s t a  

b a s e ,  p r i m e i r o  s ã o  s a t i s f e i t a s  a s  c o n d i ç õ e s  d e  v i a b i l i d a d e  

d o  p r i m a i  e d e p o i s  as d e  v i a b i l i d a d e  d o  d u a l ,  s e n d o  q u e  as 

m u d a n ç a s  d e  b a s e  s e g u e m  a e s t r u t u r a  d o  s i m p l e x  r e v i s a d o .

C a r a c t e r í s t i c a s  p r i n c i p a i s :

1) B a s e  r e d u z i d a :  N u m a  i m p l e m e n t a ç ã o  c o n v e n c i o n a l  de 

u m  p r o b l e m a  c o m  300 r e s t r i ç õ e s  e 2 0 0  v a r i á v e i s ,  p o r  e x e m p l o ,  

o a l g o r i t m o  p a r t i r i a  d e  u m a  b a s e  d e  300 p o r  3 0 0  o n d e  as v a ­

r i á v e i s  b á s i c a s  s ã o  as d e  f o l g a  e / o u  a r t i f i c i a i s .  N a  i m p l e ­

m e n t a ç ã o  d e  L a n d  e P o w e l l ,  a s  v a r i á v e i s  a r t i f i c i a i s  s ã o  d i s ­

p e n s á v e i s  e as v a r i á v e i s  d e  f o l g a  (ou e x c e s s o )  n ã o  f a z e m  p a r ­

t e  e x p l í c i t a  d a  b a se. O  a l g o r i t m o  i n i c i a  c o m  u m a  b a s e  de 1 

p o r  1 q u e  d u r a n t e  o p r o c e s s o  v a i  s e n d o  a u m e n t a d a  p a r a  c o n t e r  

r e s t r i ç õ e s  e f e t i v a s  e t a m b é m  s e n d o  r e d u z i d a  p a r a  e l i m i n a r  v a -



r i á v e i s  d e  f o l g a  q u e  já t e n h a m  a l c a n ç a d o  a v i a b i l i d a d e .  A  b a ­

se r e d u z i d a  a c a b a  p o r  c o n t e r  s o m e n t e  as r e s t r i ç õ e s  e f e t i v a s  

d o  p r o b l e m a .

2) T o l e r â n c i a s :  U m a  s é r i e  d e  l i m i t e s  d e  t o l e r â n c i a s  

s ã o  e m p r e g a d a s  a o  l o n g o  d e  t o d o  o a l g o r i t m o ,  c o m  o p r o p ó s i t o  

d e  c o n s i d e r a r  a s  v a r i a ç õ e s  d o s  c o e f i c i e n t e s  d e  c a d a  p r o b l e m a ,  

e i m p e d i r  q u e  o  d e s e m p e n h o  e a e f i c á c i a  d o  a l g o r i t m o  s e j a m  

c o m p r o m e t i d o s .  A  e s t a s  t o l e r â n c i a s  d e v e m  s e r  a t r i b u í d o s  v a l o ­

r e s  c o n v e n i e n t e s  c o n f o r m e  a o r d e m  d e  g r a n d e z a  d o s  c o e f i c i e n ­

t e s  d a  m a t r i z  A  d o s  r e q u i s i t o s  B  e d o s  c u s t o s  C d a  f u n ç ã o  o b ­

je t i v o .

3) R e i n v e r s ã o  d a  b a s e :  A p ó s  o a l g o r i t m o  e n c o n t r a r  s o ­

l u ç ã o  ó t i m a  o u  i l i m i t a d a ,  o u  c o n c l u i r  q u e  o p r o g r a m a  é i n v i á ­

ve l ,  e l e  v e r i f i c a  se a p r e c i s ã o  d o s  r e s u l t a d o s  e s t á  d e n t r o  d a s
'i

t o l e r â n c i a s  i m p o s t a s .  S e  e s t e s  e s t i v e r e m  a l é m  d a s  t o l e r â n c i a s ,  

o  a l g o r i t m o  e f e t u a  u m a  r e i n v e r s ã o  d a  b a s e  n a  t e n t a t i v a  d e  r e ­

c u p e r a r  a p r e c i s ã o ,  q u e  p o d e  s e r  c o m p r o m e t i d a  se f o r  r e a l i z a ­

d o  u m  g r a n d e  n° d e  i t e r a ç õ e s  e m  u m a  m e s m a  b a s e .

A  r e i n v e r s ã o  c o n s i s t e  n a  r e c o n s t r u ç ã o  d a  b a s e  a p a r t i r  

d a  i n f o r m a ç ã o  d e  q u a i s  s ã o  a s  v a r i á v e i s  b á s i c a s .  I n i c i a - s e  c o m  

u m a  m a t r i z  u n i t á r i a  c o m  as d i m e n s õ e s  d a  b a s e  a n t e r i o r  e a d i ­

c i o n a - s e  a e l a ,  a t r a v é s  d e  m u d a n ç a  de b a s e  c o n v e n c i o n a l ,  c a ­

d a  u m a  d a s  v a r i á v e i s  b á s i c a s  a n t e r i o r e s .  R e c o n s t r u í d a  a b a s e ,  

s ã o  c a l c u l a d o s  a p a r t i r  d e l a ,  o s  n o v o s  v a l o r e s  d a s  v a r i á v e i s  

e f u n ç ã o  o b j e t i v o .  T e r m i n a d o  o p r o c e s s o  d e  r e i n v e r s ã o ,  o c o n ­

t r o l e  v o l t a  a o  s i m p l e x  p a r a  q u e  s e j a  r e e s t a b e l e c i d a  a v i a b i ­

l i d a d e  e / o u  o t i m a l i d a d e .
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0  n Q  d e  r e i n v e r s õ e s  p e r m i t i d a  é f o r n e c i d o  c o m o  u m  p a ­

r â m e t r o  d e  e n t r a d a  a o  s i m p l e x  e a n e c e s s i d a d e  d e  e f e t i v á - l a s  

d e p e n d e  d a s  t o l e r â n c i a s .  A s  t o l e r â n c i a s  e s t r e i t a s  a c a r r e t a m  

g r a n d e  n õ  d e  r e i n v e r s õ e s  e as g r a n d e s  t o r n a m  a s  r e i n v e r s õ e s  

d e s n e c e s s á r i a s .

. A l g o r i t m o  " B r a n c h  a n d  B o u n d " : 0  a l g o r i t m o  " B r a n c h  a n d  

B o u n d "  i m p l e m e n t a d o  p o r  L a n d  e P o w e l l  é b a s e a d o  p r i n c i p a l ­

m e n t e  n o  o r i g i n a l  d e  L a n d  e D o i g ,  d e  1 9 60.

U m a  s o l u ç ã o  l i n e a r  é o b t i d a  e a s  v a r i á v e i s  q u e  d e v e m  

a s s u m i r  v a l o r e s  d i s c r e t o s  s ã o  e x a m i n a d o s .  S e  t o d a s  a s s u m e m  v a ­

l o r e s  d i s c r e t o s ,  a s o l u ç ã o  é ó t i m a ,  c a s o  c o n t r á r i o ,  vima d e l a s ,  

X r p o r  e x e m p l o ,  é e s c o l h i d a  p a r a  a s s u m i r  v a l o r  d i s c r e t o .

O s  l i m i t e s  s u p e r i o r e s  ã f u n ç ã o  o b j e t i v o ,  p a r a  o s  v a l o ­

r e s  d i s c r e t o s  d e  a c i m a  e a b a i x o  d o  v a l o r  o r i g i n a l ,  ,são o b ­

t i d o s  d e  i n f o r m a ç õ e s  d o  p r ó p r i o  t a b l e a u  d o  s i m p l e x .  S u p o n h a  

q u e  X r =  G  t e n h a  o m a i o r  l i m i t e .  A  r e g i ã o  v i á v e l  p o d e  s e r  p a r ­

t i c i o n a d a  n o s  s e g u i n t e s  c o n j u n t o s  c o n v e x o s :

1) X r á G - 1

2) X r = G

3) X r > G  + 1

O  c o n j u n t o  1 é c h a m a d o  d e  r a m o  e s q u e r d o ,  o 2 d e  r a m o  

p r i n c i p a l  e o  3 d e  r a m o  d i r e i t o .  O  r a m o  p r i n c i p a l  é o p r i m e i ­

r o  a s e r  e x a m i n a d o .  U m  n o v o  p r o g r a m a  l i n e a r  é d e f i n i d o  c o m  u m a  

r e s t r i ç ã o  a d i c i o n a l :  = G, e o s i m p l e x  é c h a m a d o  a r e e s t a -  

b e l e c e r  a v i a b i l i d a d e  e a o t i m a l i d a d e .  A  s i t u a ç ã o  é a m e s m a

61



d o  i n í c i o  a m e n o s  d a  v a r i á v e l  c o m  v a l o r  d i s c r e t o  f i x a d o .  Se a 

s o l u ç ã o  a i n d a  n ã o  é i n t e i r a ,  s e l e c i o n a - s e  n o v a m e n t e  u m a  v a ­

r i á v e l  p a r a  p a r t i c i o n a r  o c o n j u n t o  c o n v e x o  e o n í v e l  d a  á r v o ­

r e  d e  s o l u ç õ e s  é a u m e n t a d o  e m  m a i s  um. O s  n o v o s  r a m o s  d a  e s ­

q u e r d a  e d a  d i r e i t a  j u n t a m e n t e  c o m  s e u s  l i m i t e s  s ã o  . r e g i s t r a ­

d o s  p a r a  u s o  p o s t e r i o r  e o p r o c e s s o  s e g u e  i t e r a t i v a m e n t e  a t é

a l c a n ç a r  u m  n ó  t e r m i n a l  ( f i n a l  d e  u m  ramo) d a  á r v o r e .
€s*

C h e g a - s e  a u m  n ó  t e r m i n a l ,  a o  o b t e r - s e :

a) U m a  s o l u ç ã o  i n t e i r a .

b) U m a  s o l u ç ã o  l i n e a r  c o n t í n u a  c o m  o  v a l o r  d a  f u n ç ã o  

o b j e t i v o  n o  m í n i m o  t ã o  b a i x o  q u a n t o  a m e l h o r  s o l u ­

ç ã o  já d e s c o b e r t a .

c) U m a  s o l u ç ã o  d e  p r o g r a m a ç ã o  l i n e a r  i n v i á v e l .

Q u a n d o  u m  n ó  t e r m i n a l  é a l c a n ç a d o ,  o s  c o n j u n t o s ;  d a  r e ­

g i ã o  v i á v e l  q u e  f o r a m  n e g l i g e n c i a d o s ,  a e s q u e r d a  e a d i r e i t a  

d o  r a m o  p r i n c i p a l ,  d e v è m  s e r  i n v e s t i g a d o s .  S e  n e n h u m  d e l e s  f o r  

p r o m i s s o r  p o d e m  s e r  e x c l u í d o s  e o n í v e l  d a  á r v o r e  r e d u z i d o ,  

c a s o  c o n t r á r i o  o r a m o  p r o m i s s o r  t o r n a - s e  o p r i n c i p a l  e é e x ­

p l o r a d o .

S e  o t e m p o  f o r  s u f i c i e n t e ,  o a l g o r i t m o  v o l t a  a o  n í v e l  

z e r o  m o s t r a n d o  q u e  a s o l u ç ã o  e n c o n t r a d a  é ó t i m a .  Se f o r  i m ­

p o s t o  u m  l i m i t e  d e  i t e r a ç õ e s ,  a o  a l c a n ç á - l o ,  o e s t a d o  a t u a l  d a  

á r v o r e  é d e s c a r r e g a d o  p a r a  u m  a r q u i v o  m a g n é t i c o  e o p r o c e s s o  

é i n t e r r o m p i d o ;  a n a l i s a n d o - s e  as s o l u ç õ e s  e n c o n t r a d a s ,  'se f o r  

n e c e s s á r i o ,  p o d e - s e  r e i n i c i a l i z a r  d o  p o n t o  d e  i n t e r r u p ç ã o  a n ­

t e r i o r .
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APÊNDICE 2

A l g o r i t m o  d e  F l o y d ^ 3’11^

O  a l g o r i t m o  d e  F l o y d  é a p l i c a d o ,  e m  g e r a l ,  p a r a  se d e ­

t e r m i n a r  o s  c a m i n h o s  d e  m í n i m o  c u s t o  p a r a  t o d o s  o s  p a r e s  d e  

n ó s  d e  u m  d e t e r m i n a d o  g r a f o  G.

T e n d o  o g r a f o  G, n  n ó s ,  t e m o s  que:

A  m a t r i z  d e  c u s t o ,  C = [c^j], é i n i c i a l i z a d a  c o m  c ii = 

0, p a r a  i = l , . . . , n  e c^j =  00, q u a n d o  n ã o  e x i s t e  u m  a r c o  l i ­

g a n d o  d i r e t a m e n t e  x ^  a x  ̂ .

A l g o r i t m o  p r o p r i a m e n t e  d i t o :  .

1. F a ç a  k  = 0

2. k  = k + 1

3. P a r a  t o d o  i # k t a l  q u e  c ^  ^ 00 e t o d o  j # k t a l  q u e  

c k j * 00# f a ç a  a o p e r a ç ã o :  c ±j = m i n t c ^ ,  (c±k + c k ^ ) ] .

4. a) S e  q u a l q u e r  c ^ < 0 ,  e n t ã o  u m  c i r c u i t o  d e  c u s t o  n e ­

g a t i v o  c o n t e n d o  o n ó  x ^  e x i s t e  e m  G, e n ã o  e x i s t e  s o l u ç ã o .  P a ­

re.

b) S e  t o d o  c ^  % 0, e k = n, a s o l u ç ã o  f o i  e n c o n ­

t r a d a ,  e f o r n e c e  o s  c u s t o s  m í n i m o s  p a r a  c a d a  p a r  d e  nós. 

P a r e .

c) Se t o d o  c.. ^ 0 m a s  k < n, v o l t e  a 2 e c o n t i n u e .



O  a l g o r i t m o  à n t é r i o r m e n t e  c i t a d o  p o d e r á  s e r  m o d i f i c a ­

d o  a f i m  d e  a p r e s e n t a r ,  a l é m  d o s  c u s t o s  m í n i m o s ,  o s  c a m i n h o s  

n o s  q u a i s  e s t e s  c u s t o s  f o r a m  o b t i d o s .  P a r a  t a n t o ,  T. C. H u  s u ­

g e r e  o a r m a z e n a m e n t o  d e  u m a  s e g u n d a  n x n  m a t r i z ,  0 = £0^ ^ ] , o n ­

d e  0^j é o  n ó  p r e d e c e s s o r  d o  n ó  n o  c a m i n h o  m í n i m o  e n t r e  os 

n ó s  x ^  e x j .

A  m a t r i z  0 é i n i c i a l i z a d a  t a l  q u e  0 ^  = x i p a r a  t o d o  

x. e x..

A  a t u a l i z a ç ã o  d e s t a  m a t r i z  é f e i t a  d a  s e g u i n t e  f o rma:

0, ., se (c., + c, .) < c. . (que é o c a s o  e m  q u e  h á  a l -
1 D t e r a ç ã o  n a  m a t r i z  d e  c u s t o s )

0 . . =

0. ., se (c., + c..) = c. . (ou s e j a ,  q u a n d o  n ã o  h á  a l -  
13 1 K  1=1 t e r a ç ã o )
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APÊNDICE 3 65

P r o g r a m a s  e l a b o r a d o s  p a r a  a r e s o l u ç ã o  d o  p r o b l e m a  d o  i t e m  5.4

FORTRAN Caspiitf II.1 [1.13
0, O P riü S$ n  FLGi'D

1. 0 0
2= 0 C SFF IH C h O  DA3 VARIftvEIS í 

3. 0 0

4. c C Í70 .70 ) = HATRIZ DAS DÎBTAMCIA3 U T r í  32 70 S S

j . 0  c I  = NUMERO DA LINHA

6. f- j  = r o e k g  m  c c l lk h

7, 0 0 IC D L Í I)  = Njt ERDS DAS vftR IAvEIB

e. 0 c m  = NÜrERO DE VARIAVEIS

? . c c IL IN  = P R IrE IR A  LINHA fi SER InPRESSA

10= 0 c IN IC  ^ F R IE IR A  CCLüNA A SER IMFí í ESS h

11. 0  c IF IK  = ULTIMA COLUNA A SER IrPRESSA

l i . 0 c ÍLIfíITADO FEL0 TAffiNHO D0 PAPELÎ

13. V C FIM  = 0 , PARA IHPRE3SAD DOS DADOS BE ENTRADA

14. 0  c = 1, PARA IKFRESSA0 DOS DABG3 DE SAIDA

15. 0 c 1RES = 1 ,SE  B E E JA K 0 3  TERKINAR 0 PRG8RAHA

Ü , 0  c = 2 .SE DESEJAMOS ALTEEAR DADOS

17= 0 c r  3 ,SE DESEJAlíOS ENTRAR COM NOVA MATRIZ

íS . 0 3

1?=
'/:*■

L-
A

LEITURA DOS DADOS DE EKTRADA

t'.'Z

=ii. ■} . DlfENSIO iv 0 (7 0 ,7 0 ) , ICÜLÍ70!
nn 0 O r t í  íô , F I l E= ’FR IK  : ER: \s

20 CFEN Í1 6 ,F IL E = ' U i ARE.CüSTCS ' . E T A 7 &  'OLD' ,ACCE3S= 'D IRECT'

24= 20 *RECL=1705
-■ri-J: 47 í  DO 15 i   ̂ 1,70 •

26= 37 DO 14 J  = 1,70
7 7 |*T

C Í I , J 5  = r f í .

2S. 92 IF  ! I  .E S .  J ;  C Í I . J í = 0,0

2y , 125 14 CONTINUE

30, 145 15 CONTINUE

31. 164 W RITEíO jV)
w'Jjít 165 ?  FORfiATí'ENTRE COM Q NUMERO DA SUB-RE3IAÜ '!

33. IB S Rl K J iC ,2 3 'Iïï^ t:

34, 219 DO i l  I  = 1,73

35. 22? I3 0 L ÍD  = I T ÍTSES * IOOí

3á: 24S 11 CONTINUE

37, 2Í7 ’• X T E iO . l í i

33, 237 10 FORMATi'EN TRE COM 0 NüTíERO DE V A R IA V E IS '.3 2 Ï . Î Î
7“ 297 w í  = 0

Yv‘* n-• i ? i READ (0 ,25; MAS
••

25 FORnATíEN,13)

i4  ■" , 2ó : (
í r 3-3 23 - c R f S - r E - R E  o ;ü e r o  d e  fo n to s  s e

4-r, r.- zvt-J R tADfO ,23 :IFT3S

4:= 37? 2L i S IT E ;0 t30)
c£; 7t? 3y  rUrjt-i! •.'KO i lu L i f i .  ' , î !

7“ C r.Ln_ :

-S: „ iË/Sji-J-jî;

i r  U  = LL'; -'■z : ■'
r.*. í : ; IF .IT E  !0,4G;
r-; .*£ = 40 f 3r :: ï ï : ’ ï ï  f in a l  y :

: : r Kl-sD iü . 7 i ù

j :--. rí:\ i  j E  IV s D Ü ÎijJ
r ;
■j~ » r^-

50 FORMATÍ ' fi D I S T K IA  DE 3: , 1 2 , ' . I I , ”



DD. 531 READ (0,35)C(1,J)

56. 579 35 FDRHATfFB.2,»

57. 579 SG TO 26

50. 531 99 CONTINUE

59. 581 C

60. 581 C lifRESSAO DIE BADOS DE ENTRADA E SAIM

61. 581 C

62. 581 FIR = 0

63, 538 WRITE (6,200) ISEB

64, 615 200 FCS88T CmTRIZ INICIAL - SUB-RESIftO

6-5. 615 HIN = i

66, 619 205 CONTINUE

67, 619 INIC = 1

68. 623 IFIK = 16

69. 627 206 CONTINUE

70. 627 IFtHAX .E. IFIK) THEN

71. 636 KRITE (6,315; ÎIE0L(I5,î=lNîC,IFIIH

72, 709 DO 211 I = ILlNfhfu

73, 723 ËRÏTE (6,2203 =

74, 614 211 CONTINUE

75, 833 INIC = INIC ? 15

76, 841 IFIh = IFIK * 13

77, 849 GO TO 206

70. 851 ELSE

' ,12)

IN IC j IF IK - l )

79, 853 (RITE Í6.3153 ÍICOL(I),I=iNIC.MAX)

BO. 923 315 FúfifífiT í//,9X,15íI2,7X))

8i. 923 DO 2í0 ! = ILIiiM

62. 937 «RITE (6,2203 SEB*100+1,{CÜ,JÎ,J = INIC.HAX)

B3. 1032 220 FGRKST (I3,ÍX,Í5iFS.2,íX))

84, 1032 210 CONTINUE

85. 1051 BffilF 

85, Î051 299 CONTINUE

87. 1051 IF (FIM .EQ. 1) SO 10 142

88. 1064 C

89. 1064 C PRGGRAHA FROPRÍfiENTE DITO

90. 1064 C

91. 1064 Bö DD 84 K = i,HAX

92. 1076 DG 85 I = 1,HAX

93. 1088 88 DO 86 ù = l.Míu

94. 1100 IFiíI .NE. K .AND. Cü,Ki .NE. 999.) .AND. ÍJ .NE.K .AND. CÍK.J)

95. ilCfi í.NE. 999.Î) BO TO 60 

%. 1176 BO TO et

97. 117B 60 CAfiPOT = C(I,K) + C(K,J)

98. 1222 IFJCKFÖT .LT. CiIsJ)5 CiI,J3 = CAfPOT

99. 1274 IF(Cü,I) .LT. 0.) S3 TO 140

100. 1304 86 CONTINUE

101. 1325 85 CONTIlfüE

102. 1344 84 CORTlfilE 

103= 1363 90 FIR = 1

104, 1370 bkITE (6,92!

105, 1391 92 FE5ÎHAT (///,'HSTRIZ FINfiL iSO Q M  OS PGNTGS DE TAXI! ”

10Ó. 1391 HIN = RAX-IFT03+1

107. 1403 BO TG 205

108. 1405 140 wRITE(6,1413

109. 1425 141 FORnATÍ 'NSQ EXISTE SOLüCAO')



no.
111.
112.
113.

114.
115.

116. 
117. 

liB.
119.

120. 
121. 
122.
123.

124.

1425

1427

1447

1447

1447

1447

1481

1490

1502

1514

1646

1665

1674

S0 TO 143 

142 BUTE (0,150)
150 FDRHRT CVDCE DESEJA - TERflINAR 0 PRGSRAKA - 1',

* /,’ - ALTERAR MDGS -2',

* /,' - ENTRAR NOVft RATRIZ - 3 ’,«

HEffl 10,25)1RES

IF (1RES .EB. 2! GD TO 24

160 DO 169 IJK = 1,RAX 

NUffiEE = ISED * 100 + IJK 

IREF = ISE * 100

fcíRITE ü6,16i,REC=NUffiEG> NLffSíEB,IREF í̂AX-IPTDS+í,IREF+fiAX,

* íC í IJ, IJK!, 1 J41A}í-iPTCS+í ,Hfl]()

169 CQríTIríUE

IF (1RES .E3. 3) 03 TÜ 1

161 FüRHfiT í3I3,31F5.ii

125. 1674 143 um:
126. 1674 END

C real 73

MIFHT REfíL 98%

r xn REAL 9381

FMYD PRQíKAri

i INTE6EF: 9074

ICOl INTESER 7

IFin INTEBER 9BB5

IJ INTEGEF: 9905

IJK INTESEF: 9902

ILIN INTESER m z
INiC INTESEF: 9884

ÏPTGS IhTESER 9830

m IfíTEBEF: 9904

1RES INTEGEF: 9900

iSEQ JN ItütH 9877

INTESER 9876

R INTESEF: 9895

HAl INTEER 9879

NUnREB INÏEOER

SEB REAL 989Í

FLDYD probrak

127 lin e s . 0 h t o t s .

Ssaílest avaiiable space = 4514 tards.



FORTRAN Coapiler II.1 11.13
0. 0 PROGRAH IMPRIH

1. 0 COfflON C(7O),IPTÜS(70),NUMPTS,ITABC(670,5),ffiS(6)

2. 0 QPEN (15,FILE=-|4:ffiffi.aBT0S',STATllS=-tU)’,fiCŒSS='DIfECT-f

3. 0 *REÜ=170)

4. 27 OPEN (6,FILE='PRINTER:'}

5. 46 GPEN (16,FILE=-S5:N0S.C®ta6'ï

6. 71 DO 1 I = 1,670

7. 81 DO 3 3 = 1,5

8. 89 ITABC(I,3) = 0

9. 105 3 CONTINUE

10. 117 1 CONTINUE

11. 129 «RITE (6,®)

12. 149 888 FORfiATC RELATDRIÜ DOS PONTOS DE TAXI COH ENOR CU5T0V

13. 149 * ' PARA CADA UH DOS NOS CONSIDERADOS',//,

14. 149 * ' NOS B E  ESTAO EH HAIS JEJJffi SÜHEBIAD, TER',/

15. 149 t • SEIB Divers NUERQS WBTAHB NA KSHft LMHft’,//)

16. 149 ‘2ffiAD (16,800,END=102) (®S{J5,3=1,6)

17. 209 800 FHfôAT(614)

1B. 209 CALL HONTAB

19. 211 GG TO 2

20. 213 102 ibas = 101

21. 216 fr-4 9 ti *—d I

22. 219 10 IREC = IREB

23. 222 200 IND = 1

24. 225 READ (15,20,ÎÎC=IREC)NUnRE6,IPTINI,IPTFIR,

3. 225 * (CÎI3) ,IJ=IND!IPFIH-IPTINI+IND!

26. 310 m 109 3 = l,IPTFIfi-IPTINI+l

27. 322 IPTQS(IND+3-l) = IPTINI+3-i
2B. 340 109 CONTINUE

29. 353 IND = IPTFIfHPTlNl+IND+1

30. 362 00 110 I = 1,5
31. 370 IF (ITABCilfêS,!) .EU. 01 60 TO 111

32. 391 REAB (15,20,R£C=ITABCiIREG,I)) WSEB.IPTINI.IPTFIN,

33. 391 * (C(I3),I3=IND,IPTFIN-IPTIHi+IND)

34. 492 DO 119 3 = i.IPTFIN-IPTINI+l
35. 505 1PT0SIIND+3-1) = IPTINItJ-l
36. 523 119 GMTItëE

37. 536 IND = IPTFIN-IPTINi+Iffirl

36. 546 110 CONTINUE

39. 559 111 CONTINUE

40. 559 NUftPTS = IND-1

41. 565 CfiLL ViffICA

42. 567 CALLSÜRTA

43. 569 IF (NUHPTS .ST. 10) tëJHPTS = 10

44. 5B0 ®ITE (6,100) 1RES,(ITABC(IRE6,I), 1=1,5),(IPIOBdJ), 13=1,1

45. 687 «RITE (6,101) (C(I3),I3=1,WTS)

46. 746 IF (IREB .LT. IPTFIrt) BO TO 105

47. 753 IBAS = IBAS + ICO

4B. 758 1RES = IBS

49. 761 S) TO 10

50. 763 105 ireb =  ireb + i

51. 768 IF (II® .ES. 671) GO TO 999

52. 777 60 TO 10

53. 779 100 F5^T(/,'MB’,614,' PONTE ',1016)



54. 779 lOi FORflfiT(301!, 'DISTANCIA
55. 779 20 FÜRHAT(3I3,3iF5.1)
56. 779 999 CONTINUE
57. 779 END

C ffiAL 3 / /
I INTEGER 4
IBAS INTEGER B
IJ INTEGER 15
IHPRIR PROGRAM 
IND INTEGER 11
IPTFIfi INTEŒR 14
IPTFIN INTEGER 19
IPTINI INTEGER 13
IPTGS INTEŒR 143 1 /
IEC INTEŒR 10
IREG INTEŒR 9
ITABC INTEŒR - 214 ! /
i INTEGER h
UMAB smrri® 2,FD
NOS INTEGER 35M / /
MHPTS INTEGER 213 / /
NiM£G INTEŒR 12
SORTA SUBROUTINE 4,Fffl
VFICA SUBROUTINE 3,F»



58. 0 SUBROUTINE SGRTft
59. 0 CWBN CÍ701 ,IPT0S(70) .tOPTS,ITABCi&70,5) ,105(6)
60. 0 HAX = NL9PTB
61. 5 INIC = 1
62. 8 S  IF (INIC .ST. HAX-1) H) T0 90
63. 17 IREF = HAX
64. 20 IFLAG = 1
65. 23 40 IF (IREF .LT. INIC+1) GO TO 80
66. 32 IF (CdfëF) .Œ. C(IREF-D) ffl TO 70
67. 58 PRO = C(IREF)
68. 71 C(IREF) = C{I!£F-1)
69. 91 CUREF-l) = pro
70. 106 ITAXIP = IPTOS(IKF)
71. 117 IPÏÏ£(IR£F) = IPTOS(IREF-l)
72. 137 IPTOS(IREF-l) = ITAXIP
73. 149 IFLAG = 0
74. 152 70 IREF = IREF-i
75. 157 H! TO 40
76. 159 80 IF (IFLAG .EG. 1) GO TO 90
77. 166 INIC = INIC+1
78. 171 GO TO ^
79. 173 90 CWîTIMJE
80. 173 RETlfS*!
81. 175 END

C REAL 3 / /
IFLAG INTEŒR 4
INIC INTEŒR 2
IPTQS INTEŒR 143 / /
IREF INTEGER ù
ITABC INTEŒR 214 / /
ITAXIP INTEŒR 7
HAX INTEŒR 1
NOS INTEBER 3564 / 
NUJPTS INTEGER 213 ! 
PilO RE1 5
SORTA SUBROUTINE



82. 0 SMWTM VFICA
83. 0 CfflffflN CI70Î,IPT0S{70) ,MM5TSiITABC(670,5) ,H5(6)
84. 0 DO 31 = 2,MinS
85. 10 DQ 2 K = 1,1-1
86. 20 DG 1 J = 1,6
87. 28 IF CITABCÍIPTDStK),J) .EB. 0) GD TQ 1
88. 57 IF (IPTOS(I) .EB. ITABCfIPnSfK) (Jt) Cd) = 999.
89. 108 1 CONTINUE
90. 120 2 CONTINUE
91. 132 3 CONTINUE
92. 144 RETURN
93. 146 ENG

c. REAL 3 / /
I INTEGER HL
IPTOS INTEGER 143 / /
ITABC IMTE6ER 214 / /
3 INTEGER 6
K INTEGER 4
m INTEGER 3564 / /
HUPTB INTEGER 213 / i

VfflCA aJBRffilTIE 3



94. 0 SUBROUTINE: kontab
95. 0 COfffflN C(70) fIPT0SC70) i!WTS,ITftBC(670!5) ,N0SI6)
96. 0 DO 10 J = 1,6
97. 8 1 = 0
98. 11 IF(HB(J) .S. 0) GO TO 99
99. 26 DO 20 K = 1,6

100. 34 IF (tfiS(K) .EG. 0) 60 TO 10
101. 49 IF {J .EG. K) GO TO 20
102. 56 1 = 1 + 1
103. 61 ITftKiNQSiJ),!!
104. 93 20 CONTINIE
105. 105 10 C0NTIKE
106. 117 99 fETUffl
107. 119 END

C REAL 3 / /
I INTEGER 3
IPTOS IHTEffiR 143 / /
ITftBC INTEGER 214 / /
J INTEGER /

INTEGER
i

INTEER 3564 /
INTEGER 213 / /

IffRIfi PRQBRAfl
SMTAB SMJUTINE 2,7
SORTft SUBRQUTIE 4,7
VRFICft SUBRQUT»£ 3,7

108 lines. 0 errors.
Smallest available space = 4401 words.



73

FDRTRftN Coapiler II.1 ti.13
0. 0 PRObRftH CfiRoA
i. 0 DIIOSION N0S16)
2. 0 OPEN (5,FILE='t5:NOS.OMI6‘)
3. 25 »RITE (0,10)
4. 45 10 FffiHATCPRffifiAilA PfiRft BRAVfiR 0 fiRffiJIVO DE (fflS CffltlB'i
5. 45 20 I = 1
6. 48 25 WRITE (0,30)
7. 69 30 FORKATCENTRE Cffi A Sffi-REGIfiDV
B. 69 t -SEfttQ HSWER HfilS NOS fflliS ft ESTE ffl, ENTRE Cffi 1
9. 69 * ‘SE NAO HffiJVER MAIS NQ3 EH CORK, ENTRE COH 8')

10. 69 READ (0,40) ISUB
11. 102 '40 F0RHAT(BN,I3)
12. 102 IF (IS® .EB. 9) S) TO 200
13. 109 IF (ISIB .EB. 8! GO TO 300
14. 116 HRITE (0,50)
15. 137 50 FlMiTCENTffi Cm 0 ISfSffl DO NO’)
16. 137 REfiD (0,40) liffl
17. 170 nosu) = iiaffl * 100» + iffi
IB. 183 1 = 1 + 1
19. IBB ffl TO 25
20. 190 200 WRITE (5,210) (N0S(3),3=1,6!
21. 246 210 F0RHAT(614>
22. 246 DO 22) I = 1,6
23. 254 NOS(I) =0
24. 263 220 COHTINlt
S. 275 m TO 2C*
26. 277 300 CONTINUE
27. 277 END

CfiRSft PROGRftR

i INTEGER 9
INQ INTEGER 11
ISJB INTE6EF 10
j INTEBEF! 12
NOS INTE6EFi 3

CARBfi

28 lines. 0 errors.
Smallest available space = 4535 words.



L i s t a g e m  c o n t e n d o  o s  d a d o s  d e  e n t r a d a  e o s  r e s u l t a d o s  p a r a  

p r o b l e m a  a p r e s e n t a d o  n o  I t e m  5.3.

M ( N O .  O F  C O N S T R A I N T S )  =  2 4
N ( N O .  O F  V A R I A B L E S )  =  7 3 .

7 0  O F  T H E  V A R I A B L E S  A R E  T O  T A K E  D I S C R E T E  V A L U E S .

P R O B L E M A - P R O G R A M A C A O  I N T E I R A

M ( N O .  O F  C O N S T R A I N T S )  =  2 4
N ( N O .  O F  V A R  I A B L E S  —  R E A L . N O T  S L A C K )  =  7 3
N U M B E R  O F  U P P E R  B O U N D E D  V A R I A B L E S  =

I N P U T  C A R D S  F O R  T H E  C  E L E M E N T S  .  . 
C A R D  2
(  1 0 - 1 .  0 0 0 0 0 ) 2 0 - 1 . 0 0 0 0 0
( 5 0 - 1 . 0 0 0 0 0 ) 6 0 - 1 . 0 0 0 0 0

C A R D  
( 9 0 -

3
1 . 0 0 0 0 0 ) 1 0 0 - 1 . 0 0 0 0 0

( 1 3 0 - 1 . 0 0 0 0 0 ) 1 4 0 - 1 . 0 0 0 0 0
C A R D  
( 1 7 0 -

4
1 . 0 0 0 0 0 ) 1 8 0 - 1 . 0 0 0 0 0

( 2  1 0 - 1 . 0 0 0 0 0 ) 2 2 0 - 1 . 0 0 0 0 0
C A R D  
( 2 5 0 -

5
1 . 0 0 0 0 0 ) 2 6 o - 1 . 0 0 0 0 0

( 2 9 0 - 1 . 0 0 0 0 0 ) 3 0 0 - 1 . 0 0 0 0 0
C A R D  
(  3 3 0 -

6
1 . 0 0 0 0 0 ) 3  4 0 - 1 . 0 0 0 0 0

(  3 7 0 - 1 . 0 0 0 0 0 ) 3 8 0 - 1 . 0 0 0 0 0
C A R D  
(  4  1 0 -

7
1 . 0 0 0 0 0 ) 4 2 0 - 1 . 0 0 0 0 0

(  4 5 0 - 1 . 0 0 0 0 0 ) 4 6 0 - 1 . 0 0 0 0 0
C A R D  
(  4 9 0 -

8
1 . 0 0 0 0 0 ) 5 0 o - 1 . 0 0 0 0 0

( 5 3 0 - 1 . 0 0 0 0 0 ) 5 4 0 - 1 . 0 0 0 0 0
C A R D  
( 5 7 0 -

9
1 . 0 0 0 0 0 ) 5 8 0 - 1 . 0 0 0 0 0

( 6 1 0 - 1 . 0 0 0 0 0 ) 6 2 0 - 1 . 0 0 0 0 0
C A R D  
(  6 5 0 -

1 0
1 . 0 0 0 0 0 ) 6 6 0 - 1 . 0 0 0 0 0

(  6 9 0 - 1 . 0 0 0 0 0 ) 7 0 o - 1 . 0 0 0 0 0
C A R D  
(  7 3 0 -

1 1
1 . 0 0 0 0 0 ) 0 0 .  0

( 0 0 .  0 ) 0 0 .  0
C A R D  
( 9 9 9 9

1 2
9 9 9 9 9 9 . ) 0 0 . 0

( 0 0 .  0 ) 0 0 . 0

I N P U T  C A R D S  F O R T H E U P P E R B O U N D S
C A R D  
( 7 3 0

1 3
3 2 . 0 0 0 0 ) 0 0 .  0

( 0 0 .  0 ) 0 0 .  0
C A R D  
( 9 9 9 9

1 4
9 9 9 9 9 9 . ) 0 0 .  0

( 0 0 .  0 ) 0 o .  0

I N P U T  C A R D S  F O R T H E B  V E C T O R ,  T H E
C A R D  
( 1 2

1 5
2 3 . 0 0 0 0 ) 2 2 1 8 .  0 0 0 0

( 5 2 6 . 0 0 0 0 0 ) 6 2 1 1 . 0 0 0 0
C A R D  
( 9 2

1 6
8 8 . 0 0 0 0 ) 1 0 2 7 4 .  0 0 0 0

( 1 3 2 5 1 . 0 0 0 0 ) 1 4 2 7 8 . 0 0 0 0
C A R D  
( 1 7 2  '

1 7
7 7 . 0 0 0 0 ) 1 8 2 7 6 . 0 0 0 0

( 2  1 2 5 6 . 0 0 0 0 ) 2 2 2 4 3 . 0 0 0 0
C A R D
( 9 9 9 9

1 8
9 9 9 9 9 9 . ) 0 0 . 0

( 0 0 . 0 ) 0 0 . 0

) ( 3 0 - 1 . 0 0 0 0 0 ) ( 4 0 - 1 . 0 0 0 0 0
) ( 7 0 - 1 . 0 0 0 0 0 ) ( 8 0 - 1 . 0 0 0 0 0

) ( 1 1 o - 1 . 0 0 0 0 0 ) ( 1 2 0 - 1 . 0 0 0 0 0
) ( _1 5 0 - 1 . 0 0 0 0 0 ) ( 1 6 0 - 1 . 0 0 0 0 0

) ( 1 9 0 - 1 . 0 0 0 0 0 ) ( 20 0 - 1 . 0 0 0 0 0
) ( 23 0 - 1 . 0 0 0 0 0 ) ( 24 0 - 1 . 0 0 0 0 0

) ( 27 o - 1 . 0 0 0 0 0 ) ( 28 0 - 1 . 0 0 0 0 0
) ( 3 1 0 - 1 . 0 0 0 0 0 ) ( 32 0 - 1 . 0 0 0 0 0

) ( 3 5 0 - 1 . 0 0 0 0 0 ) ( 36 0 - 1 . 0 0 0 0 0
) ( 39 0 - 1 . 0 0 0 0 0 ) ( 4 0 0 - 1 . 0 0 0 0 0

) ( 43 0 - 1 . 0 0 0 0 0 ) ( 44 0 - 1 . 0 0 0 0 0
) ( 47 0 - 1 . 0 0 0 0 0 ) ( 48 0 - 1 0 . 0 0 0 0

) ( 5 1 0 - 1 . 0 0 0 0 0 ) ( 52 0 - 1 , 0 0 0 0 0
) ( 55 0 - 1 . 0 0 0 0 0 ) ( 56 0 - 1Í 0 0 0 0 0

) ( 59 0 - 1 . 0 0 0 0 0 ) ( 60 0 - 1 . 0 0 0 0 0
) ( 63 0 - 1 . 0 0 0 0 0 ) ( 64 0 - 1 0 . 0 0 0 0

) ( 67 0 - 1 . 0 0 0 0 0 ) ( 88 0 - 1 . 0 0 0 0 0
) (  71 0 - 1 . 0 0 0 0 0 ) ( 72 0 - 1 . 0 0 0 0 0

) ( 0 0 .  0 ) ( 0 0 . 0
) ( 0 0 .  0 ) ( 0 0 . 0

) ( 0 0 .  0 ) (  0 0 . 0
)  ( 0 0 .  0 ) ( 0 0 . 0

I N G L E VAR I A B L E S

) ( 0 0 . 0 ) ( 0 0 .  0
) ( 0 0 .  0 ) ( 0 0 . 0

) ( 0 0 . 0 ) ( 0 0 . 0
) ( 0 0 . 0 ) ( 0 0 . 0

H T - H A N D S I D E S  O F T H E  C O N S T R A I N T S  .

) ( 3 2 1 2 . 0 0 0 0 ) ( 4 2 6 . 0 0 0 0 0
) ( 7 2 2 8 . 0 0 0 0 )  ( 8 2 5 8 . 0 0 0 0

) ( 1 1 2 5 5 . 0 0 0 0 )  ( 12 2 4 9 . 0 0 0 0
) ( 1 5 2 9 6 . 0 0 0 0 ) (  16 2 7 1 . 0 0 0 0

)  ( 1 9 2 6 8 . 0 0 0 0 ) ( 2 0 2 6 5 . 0 0 0 0
) ( 23 2 4 6 . 0 0 0 0 ) ( 24 2 4 4 . 0 0 0 0

> ( 0 0 . 0 ) ( 0 0 . 0
) ( 0 0 . 0 ) ( 0 0 . 0

I N P U T  C A R D S  F O R  T H E  R O W S  O F  T H E  A  M A T R I X  
C A R D  1 9



( 0 0 1.00000
< 4  0  1 . 0 0 0 0 0  
C A R D  2 0  
( 0 0 1.00000 
( 1 1 0  1.00000 

C A R O  2 1  
( 0 0 1.00000 
( 1 8  0  1 . 0 0 0 0 0

C A R D 2 2
( 0 0 1 . 0 0 0 0 0
( 2 6 0 1 . 0 0 0 0 0

C A R D 2 3
( 0 0 2 . 0 0 0 0 0
< 4 0 1 . 0 0 0 0 0
C A R D 2 4
( 0 0 2 . 0 0 0 0 0
< 1 1 0 1 . 0 0 0 0 0

C A R D 2 5
( 0 0 2 . 0 0 0 0 0
( 1 8 0 1 . 0 0 0 0 0

C A R O 2 6
( 0 0 2 . 0 0 0 0 0
( 7 0 0 1 . 0 0 0 0 0

C A R D 2 7
( 0 0 3 . 0 0 0 0 0
(  4 0 1 . O O O O O
C A R D 2 8
( 0 0 3 . 0 0 0 0 0
(  1 1 0 1 . 0 0 0 0 0
C A R O 2 8
( 0 0 3 . 0 0 0 0 0
( 1 8 0 1 . 0 0 0 0 0

C A R D 3 0
( 0 0 3 . 0 0 0 0 0
( 7 0 0 1 . 0 0 0 0 0

C A R D 3  1
( 0 0 4 . 0 0 0 0 0
( 4 0 1 . 0 0 0 0 0

C A R D 3 2
< 0 0 4 . 0 0 0 0 0
(  1 1 0 1 . 0 0 0 0 0

C A R D 3 3
( 0 0 4 . 0 0 0 0 0
(  2 1 0 1 . 0 0 0 0 0
C A R D 3 4
( 0 0 4 . 0 0 0 0 0
(  7 0 0 1 . 0 0 0 0 0

C A R D 3 5
( 0 0 5  .  0 0 0 0 0
(  4 0 1 . 0 0 0 0 0

C A R D 3 6
( 0 0 5 . 0 0 0 0 0
( 1 1 0 1 . 0 0 0 0 0

C A R D 3 7
(  0 0 5 . 0 0 0 0 0
(  6 3 0 1 . 0 0 0 0 0
C A R O 3 8
( 0 0 5 . 0 0 0 0 0
( 7 0 0 1 . 0 0 0 0 0

C A R D 3  9
( 0 0 6 . 0 0 0 0 0
( 4 0 1 . 0 0 0 0 0

C A R D 4 0
< 0 0 6 . 0 0 0 0 0
< 1 2 0 1 . 0 0 0 0 0

C A R D 4  1
( 0 0 6  . 0 0 0 0 0
( 6 3 0 1 . 0 0 0 0 0

C A R O 4 2
( 0 0 6 . 0 0 0 0 0
( 7 0 0 1 . 0 0 0 0 0

C A R D 4 3
(  0 0 7 . 0 0 0 0 0
( 4 0 1 . 0 0 0 0 0
C A R D 4 4
( 0 0 7 . 0 0 0 0 0
( 5 6 0 1 . 0 0 0 0 0

C A R D 4 5
( 0 0 7 . 0 0 0 0 0
( 6 3 0 1 . 0 0 0 0 0
C A R D 4 6
( 0 0 7 . 0 0 0 0 0
< 7 0 0 1 . 0 0 0 0 0
C A R D 4 7
( 0 0 8 . 0 0 0 0 0
( 5 0 1 . 0 0 0 0 0

C A R D 4 8
( 0 0 8 . 0 0 0 0 0

)( 1 0  1.00000
) (  5  0  1 . 0 0 0 0 0

)( 8 0 1.00000
)( 12 0 1.00000

) (  1 5  0  1 . 0 0 0 0 0
) (  1 9  0  1 . 0 0 0 0 0

)( 22 0 1.00000
) (  2 7  0  1 . 0 0 0 0 0

)( 1 0 1.00000
) (  5  0  1 . 0 0 0 0 0

)( 8 0 1.00000
)( 12 0 1.00000

)  ( 1 5 0 1 . 0 0 0 0 0
)  ( 1 9 0 1 . 0 0 0 0 0

)  ( 2 3 0 1 . 0 0 0 0 0
)  ( 7  1 0 1 . 0 0 0 0 0

)  ( 1 0 1 . O O O O O
) ( 5 0 1 . 0 0 0 0 0

)  ( 8 0 1 . 0 0 0 0 0
)  ( 1 2 0 1 . 0 0 0 0 0

) ( 1 5 0 1 . 0 0 0 0 0
)  ( 2 0 0 1 . 0 0 0 0 0

)  ( 6 7 0 1 . 0 0 0 0 0
)  ( 7  1 0 1 . 0 0 0 0 0

) ( 1 0 1 . 0 0 0 0 0
)  ( 5 0 1 . 0 0 0 0 0

)  ( 8 0 1 . 0 0 0 0 0
)  ( 1 2 0 1 . 0 0 0 0 0

• )  ( 1 5 0 1 . 0 0 0 0 0
) < 6 4 0 1 . 0 0 0 0 0

)  ( 6 7 0 1 . 0 0 0 0 0
) ( 7  1 0 1 . 0 0 0 0 0

)  ( 1 0 1 . 0 0 0 0 0
) ( 5 0 1 . 0 0 0 0 0

)  ( 8 0 1 . 0 0 0 0 0
)  ( 1 2 0 1 . 0 0 0 0 0

)  < 1 8 0 1 . 0 0 0 0 0
)  ( 6 4 0 1 , . 0 0 0 0 0

) ( 6 7 0 1 . . 0 0 0 0 0
)  ( 7  1 0 1 . . 0 0 0 0 0

)  < 1 0 1 . . 0 0 0 0 0
) ( 5 0 1 ., 0 0 0 0 0

)  < 8 0 1 . 0 0 0 0 0
)  ( 1 5 0 1 . 0 0 0 0 0

)  ( 6 0 0 1 . 0 0 0 0 0
)  ( 6 4 0 1 . 0 0 0 0 0

)  ( 6 7 0 1 . 0 0 0 0 0
)  < 7  1 0 1 . 0 0 0 0 0

)  ( 1 0 1 . 0 0 0 0 0
) ( 5 0 1 . 0 0 0 0 0

)  ( 9 0 1 . 0 0 0 0 0
) ( 5 7 0 1 . 0 0 0 0 0

)  ( 6 0 0 1 . 0 0 0 0 0
) ( 6 4 0 1 . 0 0 0 0 0

) ( 6 7 0 1 . 0 0 0 0 0
) ( 7  1 0 1 . 0 0 0 0 0

)  < 1 0 1 . 0 0 0 0 0
)  ( 6 0 1 . 0 0 0 0 0

)  ( 5 3 0 1 . 0 0 0 0 0

) ( 2 0 1 . 0 0 0 0 0
> ( 6 0 1 . 0 0 0 0 0

)  ( 9 0 1 . 0 0 0 0 0
)  ( 1 3 0 1 . 0 0 0 0 0

)  ( 1 6 0 1 . 0 0 0 0 0
) ( 2 0 0 1 . 0 0 0 0 0

)  ( 2 3 0 1 . 0 0 0 0 0
) ( 3 0 0 1 . 0 0 0 0 0

)  ( 2 0 1 . 0 0 0 0 0
) ( 6 0 1 . 0 0 0 0 0

) ( 9 0 1 . 0 0 0 0 0
) < 1 3 0 1 . 0 0 0 0 0

)  ( 1 6 0 1 . 0 0 0 0 0
)  ( 2 0 0 1 .  0 0 0 0 0

) < 2 4 0 1 . 0 0 0 0 0
) < 7 2 0 1 . 0 0 0 0 0

)  ( 2 0 1 . 0 0 0 0 0
) ( 6 0 1 . 0 0 0 0 0

) ( 9 0 1 . 0 0 0 0 0
)  ( 1 3 0 1 . 0 0 0 0 0

)  ( 1 6 0 1 . 0 0 0 0 0
) < 2  1 0 1 . 0 0 0 0 0

)  ( 6 8 0 1 . 0 0 0 0 0
)  ( 7 2 0 1 . 0 0 0 0 0

) ( 2 0 1 . 0 0 0 0 0
) ( 6 0 1 . 0 0 0 0 0

) ( 9 0 1 . . 0 0 0 0 0
)  ( 1 3 0 1 . . 0 0 0 0 0

)  ( 1 7 0 1 . . 0 0 0 0 0
) ( 6 5 0 1 . , 0 0 0 0 0

) ( 6 8 0 1 . 0 0 0 0 0
) ( 7 2 0 1 . 0 0 0 0 0

) ( 2 0 1 . 0 0 0 0 0
)  ( 6 0 1 . 0 0 0 0 0

) ( 9 0 1 . 0 0 0 0 0
) ( 1 4 0 1 . 0 0 0 0 0

)  ( 6  1 0 1 . 0 0 0 0 0
) ( 6 5 0 1 . 0 0 0 0 0

)  ( 6 8 0 1 . 0 0 0 0 0
) ( 7  2 0 1 . 0 0 0 0 0

)  ( 2 0 1 . 0 0 0 0 0
)  < 6 0 1 . 0 0 0 0 0

) ( 9 0 1 . 0 0 0 0 0
> ( 5 8 0 1 . 0 0 0 0 0

)  ( 6 1 0 1 . 0 0 0 0 0
) ( 6 5 0 1 . 0 0 0 0 0

)  ( 6 8 0 1 . 0 0 0 0 0
)  ( 7 2 0 1 . 0 0 0 0 0

)  < 2 0 1 . 0 0 0 0 0
) ( 6 0 1 .0 0 0 0 Ó

>( 12 0 1.00000 
) (  5 8  0  1 . 0 0 0 0 0

)( 6 1 0 1.00000
) ( 6 5  0  1 . 0 0 0 0 0

)( 68 0 1.00000
) (  7 2  0  1 . 0 0 0 0 0

)( 2 0 1.00000
) (  9  0  1 . 0 0 0 0 0

) <  5 4  0  1 . 0 0 0 0 0

) (  3  0  1 . 0 0 0 0 0  
) ( 7  0  1 . 0 0 0 0 0

) (  1 0  0  1 . 0 0 0 0 0  
) (  1 4  0  1 . O Û O O O

) (  1 7  0  1 . 0 0 0 0 0  
)( 21 0 1 .0 0000

) <  2 4  0  1 . 0 0 0 0 0  
X  7 3  0  1 . 0 0 0 0 0

) (  3  0  1 . 0 0 0 0 0  
) (  7  0  1 . 0 0 0 0 0

) (  1 0  0  1 . 0 0 0 0 0  
)( 1 4  0 1 .00000

) (  1 7  0  1 . 0 0 0 0 0  
)( 2 1 0 1 .00000

) (  2 7  0  1 . 0 0 0 0 0  
) (  7 3  0  1 . 0 0 0 0 0

) <  3  0  1 . 0 0 0 0 0  
) (  7  0  1 . 0 0 0 0 0

) (  1 0  0  1 . 0 0 0 0 0  
)  ( 1 4  0  1 . 0 0 0 0 0

)( 17 0 1.00000 
) (  2 4  0  1 . 0 0 0 0 0

) (  6 9  0  1 . 0 0 0 0 0  
> (  7 3  0  1 . 0 0 0 0 0

) (  3  0  1 . 0 0 0 0 0  
) <  7  0  1 . 0 0 0 0 0

)  ( 1 0  0  1 . 0 0 0 0 0  
) (  1 4  0  1 . 0 0 0 0 0

) (  1 8  0  1 . 0 0 0 0 0  
)( 66 0 1.qoooo
) (  6 9  0  1 . 0 0 0 0 0  
) (  7 3  0  1 . 0 0 0 0 0

) ( 3  0  1 . 0 0 0 0 0  
) (  7  0  1 . 0 0 0 0 0

) (  1 0  0  1 . 0 0 0 0 0  
X  1 5  0  1 . 0 0 0 0 0

) (  6 2  0  1 . 0 0 0 0 0  
)( 66 0 1 .00000

) (  6 9  0  1 . 0 0 0 0 0  
) (  7 3  0  1 . 0 0 0 0 0

) (  3  0  1 . 0 0 0 0 0  
) (  7  0  1 . 0 0 0 0 0

)  (  1 1  O 1 . 0 0 0 0 0  
) <  5 9  0  1 . 0 0 0 0 0

) (  6 2  0  1 . 0 0 0 0 0  
) (  6 6  0 1 .00000

) (  6 9  0  1 . 0 0 0 0 0  
) ( 7 3  0  1 . 0 0 0 0 0

) (  3  0  1 . 0 0 0 0 0  
>( 8 0 1.00000

) (  5 5  0  1 . 0 0 0 0 0  
)  ( 5 9  O 1 .  0 0 0 0 0

)  ( 6 2  0  1 . 0 0 0 0 0  
) ( 66 0 1 .00000

) (  6 9  0  1 . 0 0 0 0 0  
) ( 0  0 . 0

) <  3  0  1 . 0 0 0 0 0  
) (  5 2  0  1 . 0 0 0 0 0

) (  5 5  0  1 . 0 0 0 0 0



(  5 6  0  1 . 0 0 0 0 0  
C A R D  4 9  
( O 0 8.00000 
( 6 3 0 1 . 0 0 0 0 0  
C A R D  5 0  
( 0 0 8.00000
< 7 0 0 1 . 0 0 0 0 0  
C A R D  5 1
( 0  O 9 . 0 0 0 0 0  
(  4 9  0  1 . 0 0 0 0 0  

C A R D  5 2  
( 0  0  9 . 0 0 0 0 0  
( 5 6  0  1 . 0 0 0 0 0  

C A R D  5 3
< 0  0  9 . 0 0 0 0 0  
( 6 3 0 1 . 0 0 0 0 0  
C A R O  5 4
(  0 0 9 . 0 0 0 0 0
( 7 0 0 1 . 0 0 0 0 0

C A R D 5 5
( 0 0 1 0 . 0 0 0 0
(  4 8 0 1 . O O O O O

C A R D 5 6
( 0 0 1 0 . 0 0 0 0
(  5 5 0 1 . 0 0 0 0 0
C A R D 5 7
( 0 0 1 0 . 0 0 0 0
( 6 2 0 1 . O O O O O

C A R D 5 8
( 0 0 1 0 . 0 0 0 0
(  6 9 0 1 . 0 0 0 0 0

C A R D 5 9
( 0 0 1 1 . 0 0 0 0
( 4 6 0 1 . O O O O O

C A R D 6 0
( 0 0 1 1 . 0 0 0 0
(  5 3 0 1 . O O O O O

C A R D 6  1
( 0 0 1 1 . 0 0 0 0
(  6 0 0 1 . 0 0 0 0 0
C A R D 6 2
( 0 0 1 1 . 0 0 0 0
(  6 8 0 1 . 0 0 0 0 0
C A R D 6 3
( 0 0 1 2 . 0 0 0 0
(  4 3 0 1 . 0 0 0 0 0

C A R D 6 4
( 0 0 1 2 . 0 0 0 0
( 5 0 0 1 . 0 0 0 0 0

C A R D 6 5
( 0 0 1 2 . 0 0 0 0
( 5 7 0 1 - 0 0 0 0 0

C A R D 6 6
( 0 0 1 2 . 0 0 0 0
( 6 5 0 1 . 0 0 0 0 0

C A R D 6 7
( 0 0 1 3 . 0 0 0 0
( 4 0 0 . 7 5 0 0 0 0

C A R D 6 8
( 0 0 1 3 . 0 0 0 0
( 4 7 0 . 7 5 0 0 0 0

C A R D 6 9
( 0 0 1 3 . 0 0 0 0
( 5 4 0 . 7 5 0 0 0 0

C A R D 7 0
( 0 0 1 3 . 0 0 0 0
( 6 2 0 . 7 5 0 0 0 0

C A R D 7  1
( 0 0 14.0000 
( 3 7  O . 7 5 0 0 0 0

C A R D  7 2
( 0  0  1 4 . 0 0 0 0
< 4 4  O . 7 5 0 0 0 0  

C A R D  7 3
( 0  0  1 4 . 0 0 0 0
( 5 1  O . 7 5 0 0 0 0

C A R D  7 4
< 0 0 14.0000 
(  5 9  0  . 7 5 0 0 0 0  
C A R D  7 5
( O 0  1 5 . 0 0 0 0
< 3 4 0 1 . 0 0 0 0 0  
C A R D  7 6
( 0  O 1 5 . 0 0 0 0
( 4  1 0  1 . 0 0 0 0 0

C A R D  7 7
(  O O 1 5 . 0 0 0 0
( 4 8  0  1 . 0 0 0 0 0

) (  5 7  0  1 . 0 0 0 0 0

) (  6 0  0  1 . 0 0 0 0 0  
) (  6 4  0  1 . 0 0 0 0 0

) (  6 7  0  1 . 0 0 0 0 0  
) (  7  1 0  1 . 0 0 0 0 0

)( 2 0 1.00000 
) (  5 0  0  1 . 0 0 0 0 0

) (  5 3  0  1 . 0 0 0 0 0  
) (  5 7  0  1 . 0 0 0 0 0

) (  6 0  0  1 . 0 0 0 0 0  
) (  6 4  0  1 . 0 0 0 0 0

) (  6 7  0  1 . 0 0 0 0 0
) (  7  1 0  1 . 0 0 0 0 0

) (  3  0  1 . 0 0 0 0 0  
) (  4 9  0  1 . 0 0 0 0 0

) (  5 2  0  1 . 0 0 0 0 0  
) (  5 6  0  1 . 0 0 0 0 0

) (  5 9  0  1 . 0 0 0 0 0  
) (  6 3  0  1 . 0 0 0 0 0

) (  6 6  0  1 . 0 0 0 0 0  
) (  7  1 0  1 . 0 0 0 0 0

) (  4 3  0  1 . 0 0 0 0 0  
) (  4 7  0  1 . O O O O O

) (  5 0  0  1 . 0 0 0 0 0  
) (  5 4  0  1 . 0 0 0 0 0

) (  5 7  0  1 . O O O O O  
)( 6 1 0 1.00000

) (  6 4  0  1 . 0 0 0 0 0  
) (  6 9  0  1 . 0 0 0 0 0

)  ( 4 0 0 1 . 0 0 0 0 0
) ( 4 4 0 1 . 0 0 0 0 0

)  ( 4 7 0 1 . 0 0 0 0 0
) ( 5  1 0 1 . 0 0 0 0 0

) ( 5 4 0 1 . 0 0 0 0 0
)  ( 5 6 0 1 . 0 0 0 0 0

) ( 6  1 0 1 . 0 0 0 0 0
) ( 6 6 0 1 . 0 0 0 0 0

)  ( 3 7 0 . 7 5 0 0 0 0
) ( 4  1 0 . 7 5 0 0 0 0

)  ( 4 4 0 . 7 5 0 0 0 0
) ( 4 8 0 . 7 5 0 0 0 0

) ( 5  1 0 . 7 5 0 0 0 0
) ( 5 5 0 . 7 5 0 0 0 0

) < 5 8 0 . 7 5 0 0 0 0
) ( 6 3 0 . 7 5 0 0 0 0

)  ( 3 4 0 . 7 5 0 0 0 0
) ( 3 6 0 . 7 5 0 0 0 0

)  ( 4  1 0 . 7 5 0 0 0 0
) ( 4 5 0 - 7 5 0 0 0 0

) ( 4 8 0 . 7 5 0 0 0 0
) ( 5 2 0 - 7 5 0 0 0 0

) ( 5 5 0 . 7 5 0 0 0 0
) ( 6 0 0 . 7 5 0 0 0 0

)  ( 3  1 0 1 . 0 0 0 0 0
) ( 3 5 0 1 . 0 0 0 0 0

> ( 3 8 0 1 . 0 0 0 0 0
) ( 4 2 0 1 . Ò 0 0 0 0

) ( 4 5 0 1 . 0 0 0 0 0
) ( 4 9 0 1 . 0 0 0 0 0
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S u b - r e g i õ e s  d e s t a c a d a s  n o  m a p a  d a  c i d a d e  d e  C u r i t i b a  c o m  

r e s p e c t i v o s  g r a f o s  r e p r e s e n t a t i v o s  - S u b - r e g i ã o  1.

APÊNDICE 6

s e u s
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Grafo da sub-região 1
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Sub-região 2
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Grafo da sub-região 2
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Sub-região 3
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Grafo da sub-região 3
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Grafo da sub-região 4

m
o

o
l<_ *
o C
UJ
tt v)
i0
3
(O

%o
2

(0
O
u
CE
<
tf)
CNJ



89

Sub-região 5
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Sub-região 6
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Grafo da sub-região 6
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R e s u l t a d o s  d a  a p l i c a ç ã o  

s u b - r e g i ã o

kaíkiz f m  icc cai k  raros k  th  d

1CJ 102 103 104 1»
164 24.60 40.00 41.20 29.00 31.50
165 32.30 35.70 36.90 24.70 27.20
166 22.90 26.30 27.50 15.30 17.80
167 31.50 34.90 36.10 23.90 26.40
163 33.10 36.50 37.70 25.50 23.00
li? 35.20 3B.60 39.80 27.60 30.10
170 33.40 36.60 38.00 25.80 28.30

116 117 118 119 120
164 24.30 29.30 41.20 33.90 32.10
165 22.00 25.00 36.90 29.60 27.80
166 12.60 15.60 27.50 20.20 18.40
167 21.20 24.20 36.10 28.80 27.00
168 22.60 25.80 37.70 30.40 28.60
16? 24.90 27.90 39. B0 32.50 30.70
170 23.10 26.10 33.00 30.70 28.90

131 132 133 134 135
164 10.90 13.30 16.40 18.90 25.50
165 17.70 20.10 12.10 14.60 21.20
166 13.70 11.90 2.70 5.20 11.80
167 5.80 8.20 11.30 13.80 20.40
168 7.40 9.80 12.90 15.40 22.00
16? 9.50 11.90 15.00 17.50 24.10
170 7.70 10.10 13.20 15.70 22.30

APÊNDICE 7

d o  a l g o r i t m o  d e  

S u b - r e g i ã o  1

106 107 108 109 110
24.10 27.70 ie.60 20.50 18.90
19.60 23.40 25.50 27.20 25.60
10.40 ROO 16.10 17.80 16.20
19.00 22.60 13.70 15.40 13.&)
20.60 24.20 15.30 17.00 15.40
22.70 •2o. 30 17.40 19.10 17.»
20.90 24.50 15.60 17.30 15.70

121 122 123 124 125
31.20 24.40 25.50 19.40 20.60
26.90 20.10 21.20 15.10 18.30
17.50 10.70 11.80 5.70 8.90
26.10 19.30 20.40 14.30 15.50
27.70 20.90 22.00 15.90 17.10
29.60 23.00 24.10 1B.00 19.20
28.00 21.20 22.30 16.20 17.40

136 137 138 139 140
22.80 21.60 24.80 29.30 31.90
18.50 17.30 20.50 25.00 22.20
9.10 7.90 11.10 15.60 12.80

17.70 16.50 19.70 24.20 26.80
19.30 18.10 21.30 25.80 28.40
21.49 20.20 23.40 27.90 30.50
19.60 18.40 21.60 26.10 28,70

p a r a  a s  d i v e r s a s

111 112 113 114 115
17.80 16.10 18.10 21.40 23.50
24.50 22.80 ».80 17.10 19.70
15.10 13.40 11.40 7,70 9.80
12.70 11.00 13.50- 16.30 18.40
14.30 12.60 15.10 17,90 20.«
16.40 14.70 17.20 20.00 22.10
14.60 12.90 15.40 18.20 20.30

126 127 128 129 130
14.10 15.80 18.60 14.40 16.70
20.00 22.50 25.40 21.20 23.50
11.40 13.10 18.20 17.20 16.30
9.00 10.70 13.50 9.30 11.60

10.60 12.30 7.50 3.30 5.Ó0 !
12.70 14.40 9.60 5.40 7.70 !
10.90 12.60 15.40 11.20 13.50 :

141 142 143 144 <45
27.50 24.30 21.60 20.00 10.70
17.80 14.60 11.90 15.70 17.50
8 .» 5.20 2.50 6.30 13.50

22.40 19.20 16.50 14.90 5.60
24.00 20.80 13.10* 16.50 7.50
26.10 22.90 20.20 18.60 9.60
24.30 21.10 18,40 16.80 7.50

146 147 148 149 150 151 152
164 8.40 7.40 15.30 14.30 8.40 12.10 7.70
165 15.20 14.20 22.10 21.10 15,20 18.90 14.50
166 11.20 10.20 18.10 17.10 11.20 14.90 13.00
167 3.30 2.30 10.20 9.20 3.30 7.00 5.10
163 5.20 11.00 4.20 3.20 5.40 1.00 7.20
169 7.30 8.20 6.30 5.30 7.50 3.10 S.50
170 5.20 4.20 12.10 11.10 5.20 8.90 4.50

161 162 163 164 165 166 167
164 33.30 36.10 41.70 .00 38.10 22.5) 11.90
165 23,60 26.40 3.60 7.30 .00 9.40 17.30
166 14.20 17.00 22.60 1160 19.00 ,00 7.90
167 28.20 31.00 36.60 4.70 33.00 17.40 ,0(i
168 29.80 32.60 38.20 13.40 34,60 19.00 3.70
16? 31.90 34.70 40.30 15.50 36.70 21.10 10,80
170 30.10 32.90 38.50 13.40 34.90 19.30 8.70

153 154 155 S5à 157 158 159 160
5.70 13.70 26.90 24.40 33.50 30.30 1.50 9.30

12.50 10.30 6.60 14.70 23.80 20.60 8.80 16,10
11.90 9.70 7.80 5.30 14.40 11.20 14.10 14.40
4.00 1.80 21.80 19.30 28.40 25.20 6.20 6.7?

12.70 10.50 23.40 20.90 30.00 26. S0 14.?0 S.tO
6.50 12.60 25.50 23.00 32.10 28.50 17.00 2.00
2.50 10.50 23.70 21,20 30.30 27.10 14.« 6.10

160 169 170
11,10 9,60 3.20
17.90 16,60 10.50
13.90 15.10 15.80 j
6.00 7.20 7.90
.00 ?.3(i 10.00

2.10 .00 4.00
7.90 6.60 .00

)
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Sub-região 2

KAiMZ FINAL (Sü COM OS POí.iGS DE ThXIí

253
259
263 
261 

262 
263.
264
265
266
267
268
269
270

201

25.30 
20.00 

18.00 
30.10 
6.60

14.40 
22.6)
25.50
28.30
30.40
33.50
40.30 
34.20

202 

2$. 90 
23.60
21.40 
33.70 
10.20 

19.»
26.40
29.10
31.90 
34.00
37.10
43.90 
37.80

203
17.30
11.50
9.50 

21.60
13.00 
14.40
14.30
17.00 
19.80 
21.90
25.00 
32.10
26.00

204
22.90
4.90
2.90
3.60

15.60 
20.00

7.70
10.40 
13.20 
15.30
18.40 
37.70
31.60

205 206 207 20Í! 209 210 211 212 213 214 215
25.10 999.00 28.20 12.40 15.10 25.20 21.70 999.00 15.90 18.10 20.20
10.10 999.0') 10.20 6.0) 9.30 19.90 16.40 999.00 10.60 12.60 14.90
8.10 999.i)0 8.20 4.5) 7.30 17.90 14.40 999.00 8.60 10.80 12.90
6.60 999.00 8,90 16.90 19.40 30.00 26.50 9V9.00 20.70 22.90 25.00

23.80 999.00 23.90 22.49 10.60 6 .» 3.00 999.CO 11.30 13.50 15.60
25.20 999.00 25.30 9.70 12.20 14.30 10.80 999.00 5.00 7.20 9.30
1.50 999.00 1.60 9.6) 12.10 22.70 19.20 999.00 13.40 15.60 17.70

15.60 999.00 15.70 12,30 14.80 25.40 21.90 999.00 16.10 18.30 20.40
18.40 999.0(i 18,50 15.10 17.60 23.20 24.70 999.00 18.90 21.10 23.20
20.50 . 999.00 20.60 . 17.20 19.70 30.30 26.30 999.« 21.00 23.20 25.30
23.60 ' 999.00 23.70 20.30 22. SO 33.40 29.90 999.00 24.10 26.30 28.40
42.90 999.00 43.00 27.40 29.90 40.20 36.70 959.00 30.90 33.10 35.20
36.80 999.00 36.90 21.30 23.30 34.10 30.60 999.00 24.80 •27.00 29.10

216 217 2ie 219 220 221 222 223 224
258 16.10 13.90 íi. % 11.30 12.00 8.80- 7.20 12.70 9.90
259 16.70 16.60 14.60 13.00 13.70 . 17.90 16.30 19.« 19.00
260 14.70 14.60 12.60 11.00 11.70 15.90 14.30 17.00 17.00
261 26. BO 26.70 24,70 23.10 23.80 21.40 26.40 17.70 2 0 .5-)
262 17.40 17.30 15.30 13.70 14.40 18.60 17.00 22.5(i 19.70
263 5.20 3.00 1.00 8.40 1.70 •5,90 4.30 9.50 7.C-)
264 19.5<i 19.40 17.40 15.60' 16.50 • 14.10 19.10 10.40 13.20
265 17.70 15.50 13.50 11.00 . 11.70 8,50 14.30 4.S0 7.60
266 20.50 18.30 16.-30 13.80 14.50 11.30 17.10 7.60 10.40
267 22.60 20.40 15.40 15.90 16.60 13.40 19.20 9.70 12.50
248 25.70 23.50 21.50 17.00 19.70 Í6.50 22.30 12.60 15.60
269 31.10 28.90 24.90 26.10 26.50 23.60 22.00 21.80 19.00
270 25.00 22. SO 20.50 20.00 20.70 17.50 15.90 15.70 12.90

231 232 233 234 235 236 237 238 239
258 13.10 15.30 e. 60 6 .2 0 3.20 5.50 8.00 10.30 12.50
259 29,10 22.70 25.00 23.00 . 26.00 17.70 18.50 20.40 20.40
260 27.10 20.70 23.00 21 .00 24.00 15.70 16.50 18.40 18.40
261 27. SO 21.40 23.70 24.50 27.50 27.B0 28.60 30.50 30.50
262 34. 2S.40 26.10 23.70 26.70 13.40 19.20 21.10 21.10
263 22,10 15.70 13.40 11.00 14.0) 5.70 4.9(i 6.S0 8.90
264 2o 14.10 16.40 17.20 20.20 20.50 21.30 «V. 23.20
265 54.90 8.50 10. GO 11.60 14.60 15.70 17.4) 19.30 21.40
266 17,70 11.3 13,6(i 14.40 17.40 18.50 20.20 22.10 24.20
267 19.50 13.40 15.70 16.50 19.50 20.60 22.30 24.20 24.30
26S 22.90 16.50 18.80 19.60 22.60 23.70 25,40 27.30 29.40
249 e. 20 10.40 12.70 15.00 íe.oo 20.60 23,00 25,30 27.80
270 2.10 4.30 6.60 8.90 11.90 14.50 16.90 19.20 21.70

225
35.80
17.80
15.80
16.50
31.50 
32.90 
9.20
3.60 
6.4?
8.50

11.60 
50.60 
44.50

140
10.10
23.5)
21.50 
33. íí 
24.20 
. 12.CO
2d, 10
25.50 27.35 
29.43
32.50
30.5) 
24, £0

226
999.00
999.00
999.00
999.00
999.00 
999. CO
999.00
999.00 

1.60 
3.90 
7.00

999.00
999.00

241 
. 7.40
23.50
21.50 
33.60
24.20 
9.90

26.30
22.40
25.20
27.30
30.40
28.40
22.30

227
999.00
999.00
999.00
999.00
999.00
999.00
999.00
999.00 

4.90 
7.00 
10.10

999.00
999.00

242
4.80

21.70
19.70 
31.80
22.40 
8.10

24.5i)
20.60
23.40 
25.30 
25.60 
26.C>0 
19.90

228
15.90
27.00
21.00

21.70
28.70 
16.00 
14.40 
6.80 
11.68

13.70 
16.80 
2.10 

8.20

229
14.40
18.70
16.70
17.40
24.40
11.70 
10.10 
4.50

>f 7 .3 0
9.40 

12.50 
19.00 
12.90

243
2.60

20.90
18.90 
31.00 
21.60
8.90

23.70 
18.90.
21.70 
23. EO 
26.90 
23.50
17.70

244
3.00

26,20
24.20
27.70 
26.90
14.20 
20.40
14.80 
17.60
19.70
22.80
18.20 
12.10

230
12.30
21.40
19.40 
22.9) 
22.10

9.40
15.60 
10.00 

12.80 
14.90 
18..» 
16.70
10.60

245 
5. o-J

23.30
26.30
27.00 
29.20 
16.50 
19.70
14.30 
16.90
19.00 
22.»
16.00 
9.W
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246 247 243 249 250 251 252 253 254 256 25? 260
258 7.60 9.80 13.30 11.20 8.90 6 .» 8.70 6.10 B.3(i 10.90 13.50 10.60 .00 29.40 31.40
25? 26.00 23.20 31.70 29.60 31.90 29.70 27.00 24.40 25.20 2’ . i'O 27.00 19.70 23.50 .M 2.00
260 24.00 26. vi 29.70 27.60 29.90 27.70 25.00 22,40 23.20 25.00 25.00 17.70 21.50 9.40 .00
261 24.70 26.90 30.40 25.30 30.60 31.20 37.10 34.50 35.30 37.10 37.10 23.70 30.70 10.10 12.10
262- 31.50 33. 70 37.20 35.10 32. SO 3-0.40 27.70 25.10 25.90 27.70 27.70 20.40 24.20 25.10 27.10
263 IB. BO 21.00 24.50 22.40 20.10 17.70 15.00 12.40 11.60 13.40 15.50 7.70 11.50 ' 26.50 2'i.Y)

264 17.40 19.60 23.10 •21.00 23.30 23.90 29.80 27.20 28.00 29.80 29.80 15.90 23.40 2.E0 4. SO
265 i l .BO 14.00 17.50 15.40 17.70 18.30 25.00 22.40 24.10 25.90 28.00 10.30 17.80 16.90 7.50
266 14.60 16.80 20.30 13.20 20.50 21.10 27.80 25.20 26.90 28.70 30.80 13.10 20.60 19.70 10.30
267 16.70 13.90 22.40 20.30 22.60 23.20 29.90 27.30 29.00 30.50 32.90 15.20 22.70 21.80 r2.40
268 19.80 22.00 25.50 23.40 25.70 26.30 33,00 30.40 32.10 33.90 36.00 . 16.30 25.80 24.90 15.50
26? 13.70 15.90 19.40 17.30 19.60 21.70 29.90 27.30 29.50 31.90 34.40 25.40 21.20 44.20 46.20
270 7.60 9.80 13.30 11.20 13.50 15.60 23.80 21.20 23.40 25.80 28.30 19.30 15.10 38.10 40.10

261 262 263 264 265 266 267 268 269" 270
259 19.30 18.70 12.80 26.60 32.20 999.00 999.00 999.00 16.80 22.90
259 13.50 13.40 14.50 8.69 14.20 999.00 999.00 999.00 20.90 27.00
260 11.50 11.40 12.50 Ó. 60 12.20 99?.00 999.00 999.00 18.90 25.00
261 .09 23.59 24.69 7.30 12.90 999.00 999.00 999.00 19.60 25.70
262 15. CO .00 15.20 22.31) 27.90 ' 999,00 999.00 999,» 26.60 32.70
263 16.40 7.60 .00 23.70 29.30 999.00 999.00 999.00 13.90 20.0(i
264 16.30 16.20 17.31) .00 .5.60 999.00 •999.00 999.00 12.30 18.40
265 19.00 IB. 90 12.50 14.10 .00 999.00 999.00 999.00 6.70 12.80
264 21.80 21.70 15.30 16.90 2.60 .00 11.80 3.70 9.50 15.60
267 23.90 23.89 17.40 19.00 4.90 2.10 .00 10.80 11.60 17.70
268 27.00 26.90 20.50 22.10 8,00 5.20 3.10 .00 14.70 20.80
26? 34.10 33.70 27.60 41.40 47.00 999.» 999.00 999.00 .00 6.10
270 23.00 27.60 21.50 35.30 40.9!) 999.00 999.00 999.00 6.10 .00
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Sub-região 3

KATRIZ FM . (àü CCH OS P0fs7C3 fé TflJI)

301 302 303 304 305 305 30
350 25.80 25.80 31.20 37.90 5.00 36.60 34,50
351 8.60 23.8.) 29.40 36.10 999.00 34, 80 32.70
352 3.40 3,40 6,10 17.20 999.00 15.90 13.80
353 7.60 7.60 1.60 8.40 999.00 7.10 5.00
354 11.00 11.00 5.00 1.70 999.00 7.10 5.00
355 l-8® 1-60 7.70 18.80 999.00 17,50 15.40

356 6.80 22.00 27.60 34.30 999.00 33.00 30.90
357 3.60 1B.B0 24.40 31,10 999.00 29 80 27 "'O
358 999.00 999.00 999.00 999.00 999.00 999.’(>0 999,'oo
359 14.60 14.60 20.20 26.90 999,00 25.60 23.50
360 12.80 12.80 18.40 25.10 999,00 23.80 21,70
361 4.30 4.30 9.90 16.60 999.00 15.30 13*20
362 11.20 11.20 14.90 21.60 999.00 20.30 18.20
363 19.80 19.80. 25.30 32.00 999.00 30.70 28.60
364 17,60 17.60 23.00 29.70 999.00 28.40 26.30
365 14.30 14.30 19.70 26.40 999.00 25,10 23.00
366 9.40 9.40 14.80 21.50 999.00 20.20 lfUO
367 13.60 13.60 9.40 16.10 999.00 ' 14.80 12.70
368 13.70 13.70 19.10 25,80 999.00 24.50 22.40
369 25.60 25.60 31.00 37,70 999,00 36.40 34.30
370 22.20 22.20 27.60 34,30 999,00 33.00 30.90

350
Wlb 01/ 318 319 320 321 322

30.70 32.40 34.40 36.90 30.20 32.10 26.60351 28.90 30.60 32.60 35.10 37.00 31.*0 29.5-)
352 10. Oi) 11.70 13.70 16.20 18.10 12.50 . 10.60
353 5.70 7.40 9.40 11.90 13.80 S.20 6.40
354 5.70 7.40 9.40 11.90 13. &) 8.20 9.80
355 11.60 13.30 15.30 17.80 19.70 14.10 12.20
356 27.10 K. 80 30.80 33,30 35.20 29. (0 27.70
357 23.90 25.60 27.60 30.10 32.00 26.40 24.50
358 999.00 999.00 999.00 999.00 999.00 99a.OÓ 999.0«)
359 19.70 21.40 23.40 25.90 27.80 22.20 20.30360 17.90 19.60 21.60 24.10 26.00 20.40 13.50
361 9.40 11.10 13.10 15.60 17.50 11.90 10.00
362 14.40 16.10 18.10 20.60 13.90 15.60 10.30
35-3 24.60 26.50 28.50 31.00 24.30 26.20 20.70
364 22.50 24.20 26.» 28.70 22.00 23.90 18. íO
365 19.20 20.90 22.90 25.40 18.70 20.60 ' 15.10366 14.:30 16.00 18.0(1 20.50 13.80 15.70 10.20367 8.90 10.60 12.60 15.10 8,40 10.30 4.B0363 18.60 20.30 22. .30 24.80 18.10 2i.i,00 14.50369 30.50 32.20 34.20 36.70 30.00 31.9? 26.40
370 27.10 28.80 30, Ki 33.30 ' 26.60 23.50 23.00

303 309 310 311 312 313 314 315
32.90 31.20 29.40 27.40 31.90 24.90 27.20 28.9i:
31.10 29.40 27.60 25.40 14.70 22.90 25.40 27 10 
12.20 10.50 4.30 1.80 9.50 4.00 6.50 fi!»
3.40 1.70 3.40 5.90 13.70 8.10 10.50 4.00
3.40 5.10 6.80 9.30 17.10 11.50 13.90 7 411 

13.80 12.10 5.90 3.40 7.90 5.60 B.10 9.’b0 
29.30 27.60 25.80 23.60 12.90 21.10 23.60 25.30
26.10 24.40 22.60 20.40 9.70 17.90 20.40 2M0

999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00
21.90 20.20 18.40 16.20 5.50 13,70 16.20 17,90
20.10 18.40 16,60 14.40 3.70 11.90 14.40 16.10
11.60 9.90 8.10 5.90 10.40 3.40 5.90 7.60
16.60 14.90 - 13.10 12.80. 17.30 10.30 10.90 12.60
27.00 25.30 23.50 21.40 10.70 18.90 .21.30 23.00
24.70 23.00 21.20 19.20 21.60 16.70 19.00 20.70 
21.40 19.70 17.90 15.90 20.40 13.40 15.70 17.40 
16-50 14.80 13.00 11.00 15.50 8.50 10.80 12.50 
11.ÍO 9.40 7.60 10.10 19.70 12,30 5.40 7.10 
20.80 19.10 17.30 15.30 19.80 12.£0 15.10 16.&1
32.70 31.0) 29.20 27.20 20.50 24.70 27.00 29.70 
29.30 27,60 25.80 23.80 28.30 21.30 23.60 25.30

323 324 325 326 327 323 329 330
24.80 19.60 24.40 30. CO 19.80 23,30 24.90 29.20
31.20 27.90 16.60 22.30 26.80 31.60 1 31.20 37.50
12-30 11.30 11.40 17.10 7.90 13.30 12.30 19.®
8.10 15.40 15.60 21.30 12.00 10.10 8.10 14.70

11.50 18.80 19.00 24.70 15.40 13.50 11.50 ' 14.70
13.90 12.90 9,80 15.50 9.50 14.90 13.90 20.60
29.40 26.10 14.80 20.50 25.00 29.80 29.40 35.70
26.20 22.90 11.60 17.30 21.B0 26.60 26.20 32.50

999.03 999.00 999.00 999.0i3 999.00 999.00 999.00 99?.©
22.00 18.70 7.40 13.10 17.60 22.40 22.00 28.30
20.20 ié. 90 5.60 11.30 15.8!) 20.60 20.20 26.50

15.4011.70 10.70 12.30 16.00 7.30 12.70 11.70
8.50 5.00 9.80 15.50 1.60 7.00 8.60 12.90

18.90 13.70 12.60 3.20 13.90 17.40 19. (tO 23.30
16.60 11.40 16.20 14.10 11.60 15.10 16.70 21. CO13. cíi 8.10 12.90 17.20 8.30 11.80 13.40 17.70
8.40 3.20 8.00 13.70 3.40 6.9-0 8.50 12.50
3.00 7.40 12.20 17.90 4.00 ' 1.50 3.10 7.40

12.70 7.50 12.30 17.90 7.70 11.20 12.80 17.10
24.60 19.40 22.40 13.» 19.60 23.10 24.70 29.»
21.20 16.00 20.80 26.40 16.20 19.70 21.30 25. ÍO
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351 332 333 334 335 33Ó 337 339 339 3íO 341 342 343 344 34!
350 27.30 25.40 23.60 19.40 30.10 22.60 20.10 14.60 23.70 29.70 27.90 Iv.70 33.50 33.70 6.70
35! 33.60 33.70 31.90 27.70 22.30 29.60 27.10 36.80 37.W 38.00 36.20 38.00 43.80 42.0(' 32.50
352 17.30 15.10 13.60 9.40 17.10 24.40 21.90 18.50 13.70 19.70 17.90 19.70 25,30 23.51.1 24.40
353 . 13.00 11.10 9.40 13.50 21.30 28.60 26.10 22.60 17.80 15.50 13.70 15.40 21.00 19.20 28.50

.354 13.00 11.10 12.80 16.9(i 24.70' 32.00 29.50 26.00 21.20 18.90 17.10 15.40 21.00 19.20 31.90
355 19.90 17.00 15.20 11.00 15.50 22.30 20.30 20.10 15.30 21.30 19.50 21.30 26.90 25.10 25.70
354 33.80 31.90 30.10 K. 90 20.50 27.60 ■ 25.30 35.00 30.20 36.20 34.40 36.20 42.0«) 4('.20 3«). 70
357 30.60 23.70 26.99 22.70 17.30 24.60 22.10 31.80 27.00 33.00 31.20 33.00 3e.eo 37.00 27.50
358 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00
359 26.40 24.50 22.70 18.50 13.10 20.40 17.90 27.60 22. BO 28.80 27.00 28.80 34.60 32.80 23.30
360 24.60 22.70 20.90 16.70 11.30 18.60 16.10 25.80 21.00 27.00 25.20 27.00 32.80 31.00 21.50
361 16.70 14.80 13.00 8.80 18. GO 25.30 22.80 17.90 13.10 19.10 17.30 19.10 24.70 22.90 23. BO
362 11. » 9.10 7.30 3.10 15.53 20.20 17.70 12.20 7.40 13.40 11.60 13.40 19.20 17.40 18.10
363 21.40 19.50 17.70 13.50 8.10 9.09 6.50 22.60 17.80 23.80 22.00 23.80 29.60 27.80 18.30
364 19.10 17.20 15.40 11.20 5.8!) 6.70 4.20 20.30 15.50 21.50 19.70 21.50 27.30 25.50 16.00
365 15.80 .13.90 12.10 7.90 2.50 9.80 7.30 17.00 12.20 18.20 16.40 18.20 24.00 22.20 12.70
366 10.90 9.00 7.20 3. CO 13.70 20.10 17.60 12.10 7.30 13.31) 11.50 13.30 ,19.10 17.30 18.00
367 5.50 3.60 1.80 5.50 17.90 22.60 20.10 14.60 9.30 7.90 6.10 .7.90 13.70 11.90 20.50
368 15.20 13.30 11.50 7.30 19,00 10.50 8.00 2.50 11.60 17.60 15.80 17.60 23.40 21.40 8.40
369 27.10 25.20 23.40 : 19.20 17.90 5.60 3.10 14.40 23. 50 29.50 27.70 29.50 35.30 33.50 8.50
370 23.70 21.80 ' 20.00 15.30 26.51) 19.00 16.50 11.00 . 20.10 26.10 . 24.30 26.10 31.90 30.10 5.10

346 347 343 349 350 351 352 353 354 355 356 357 358 359 360
350 18.00. 23.20 25.60 999.00 .00 27.20 33.80 32.90 36.23 24.00 25.40 28.60 20.00 32.00 28.20
351 30.00 30.20 32.60 999.00 999.00 -.00 32.00 31.10 34.40 22.03 1.80 5.00 10. BO 24.30 11.00
352 21.90 25.00 27.40 999.00 999.00 4.80 .00 12.20 15.50 5.20 6.60 9.80 5.60 19.10 5.80
353 26.» 29.20 31.60 999.03 999.00 . 9.00 4.20 .00 6.70 9.30 10.70 13.90 9. BO 23.30 10.03
354 29.40 32.60 S .  00 999.00 999.00 12.40 7.60 3.40 .00 12.70 14.10 17.30 13.20

4.00
26.70 13.40

355 23.20 23.40 25.80 999.00 999.00 ■ 3,20 10.30 13.20 17.10 .00 1.40 4.6() 17.50 4.20
356 23.20 23.40 30.80 999.00 999.00 i.eo 30.20 29.30 32.60 20.20 .00 3.20 9.00 22.50 9.20
357 25.00 25.20 27.50 999.00 999,0) 20.20 27.00 26.10 29.40 17.00 18.40 .00 5.80 19.30 6.00
358 979,00 999.« 999.« 999.150 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00 .00 999.00 999.00
359 20.50 21.00 23.40 999.00 999.'» 16.00 22.80 ' 21.90 25.20 12.80 14.20 17.40 2.20 .00 1.80
360 19.00 19.20 21.60 999,00 999.00 14.20 21.00 20.10 23.40 11.00 12.40 15.60 15.00 13.30 .00
361 21.30 25.90 23.30 999.00 •.999.00 . 5.70 12.50 11.60 14.90 2.-50 3.90 7.10 6.50 20.0-3 6,70
362 15.60 20.60 23.20 999.00 999.00 12.60 17.50 16.60 19.90 9.40 IC.SO 14.00 13.40 17.50 1-3.60
363 15. ED 9.60 12.00 999.00 999.00 21.20 27.90 27.1» 30.30 18.00 19.40 22.60 7.40 5.20 ' 7.0-3
364 13.50 7.30 9.70 999.00 999.00 19.00 25.60 24.70 28.1» 15.SO 17.20 20.40 18.30 16.10 17.90
365 10.20 10.40 12.80 999.» 999.00 15,70 22.30 21.40 24.70 12.50 13.90 17.10 16.50 19.20 16.70
366 15.50 20.70 23.10 999.00 999.00 10.80 17.40 16.50 19. SO 7.60 9.00 12.20 11.60 15.70 ll.SO
367 16,00 23.20 25.60 999.00 999.00 15.00 12.00 11.10 14.« ■ 11.80 13.20 1Ó.40 15. BO 19.90 16.00
368 5.90 11.10 13.50 999.00 999.00 15.10 21.70 20.80 24.10 11.90 13.30 16.50 15.90 19.90 16.10
369 6.00 6.20 8.60 999.» 999.00 27.00 33.60 32.70 36,00 23.80 25.20 28.40 17.20 15.00 16.30
370 2.60 19.60 22.00 999.00 ■999.00 23.60 30,20 29.» 32.60 23.40 21.30 25.03 24.40 23.40 24,60
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350
36! 362 363 365 366 36?

artfi? 369 370
21.50 27.20 26.80 r u  o 27.40 16.40 21.80 12.10 17.00 2M9

351 19.50 25.20 33. BO 36.10 19.Í0 21.70 30.10 34.30 24.00 27.40
352 13.20 ó.30 28.60 30, 99 14.60 19.50 11.80 16.00 18.80 22.20
353 17.30 10.40 32.60 35.10 16.30 23.70 15.90 20.10 23.00 26.40
354 20.70 13. ôO 36.20 38.50 22.20 27.10 19.30 23.50 26.40 29.80
355 12.70 7.90 27.00 29.30 13.00 17.90 13.40 17.60 17.20 20.60
356 17.70 23.40 32.00 34.30 18.00 22.90 28.30 32.» 22.20 25.60
357 H.59. 20.20 28.B0 31.10 14.60 19.70 25.10 29.30 19.00 22.40
358 999.00 999.00 999.00 9Î9.00 999.00 999.00 999.00 999.00 999.00 999.00
35? 10.30 16.00 24.60 26.90 10.60 15.5« 20.90 25.10 14.80 18.20 .
360 8.50 14.20 22.80 25.10 8.80 13.70 19.10 23,30 13.00 16.40
361 .00 5.70 2?. 50 31.80 15.50 19.70 11.20 15.40 19.70 23.10
362 6.90 .00 24.40 24.70 13.00 14.00 5.50 9.70 14.60 18.1»
363 15,55 21.20 .00 2.30 5.60 10.50 15.90 20.10 9.80 13.20
364 13.30 19.00 10.90 .00 3.30 8.20 13.60 17.80 7.50 10.90
365 10. CO 15.70 14.00 16.30 .00 4.90 10.30 14.50 4.20 7.60
366 5.10 10. SO 24.30 26.60 11.20 .00 5.40 9.60 14.50 17.90
367 9.30 5.50 26.80 29.10 15.40 16.40 .00 12.10 17.00 20.40
363 9.40 15.10 14.70 17.00 15.50 4.30 9.70 .00 4.90 8.30
36? 21.30 27. K) 9.80 12.10 15.40 16.20 21.60 11.90 .00 3.40
■370 17.90 23.40 23.20 25,50 24.00 12.80 13.20 8.50 13.40 .00
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S u b - r e g i a o  4

«ATRIZ FINAL (£0 CCN CS K*T03 K TAXI)

401 402 403 404 405 406 40? 4© . 409 410 411 412 413 414 415
457 10.20 14.70 20.70 14.40 17.50 20.70 23.90 26.10
458 2.90 .80 4.80 12,40 9.30 12.50 15.70 17.90
459 7.40 5.30 9.30 3.00 4.10 9.30 12.50 14.70
440 24.» 22.10 24.10 19.80 18.30 15.10 11.90 14.10
4M 21.5(i 19.40 23.40 17.10 14.30 18.40 15.20 17.«
462 21.00 18.90 22.90 14.40 15.80 17.90 14.70 16.90
443 20.50 18.40 22.40 14.10 19.20 22.40 22.70 24.90
444' 19.10 17.00 21.00 14.70 17.60 21.00 20.30 22.50
445 15.70 13.40 17.40 11.30 14.40 17.60 20.80 23.00
464 17.50 15.40 19.40 13.10 14.20 . 19.40 22.40 24.80
467 18.90 14.80 20.80 14.50 17.40 20.80 24. CO 26.20
468 21.40 19.30 23.30 17.00 20.10 23.30 24.5*) 28.70
449 17.40 20.90 24.90 1B.4(' 21.70 24.90 28.10 30.30
470 12.90 19.40 23.40 17.10 20.20 23.40 24.40 23.80

414 417 418 419 420 421 422 <23
457 20.70 17.70 20.00 14.30 11.70 - 15.80 19.10 21.20
458 25.00 22.00 24.30 18.40 14.00 20.10 23.40 25.50
459 23.70 24.50 28.80 23.10 20.50 24.60 27.90 23.00
440 3.70 4.70 9.00 10.80 13.40 5.50 2.10 4.20
441 7.00 4.00 4.30 8.10 10.70 2.10 5.40 7.50
462 4.» 3.50 5.80 7.40 10.20 1.40 4.90 7.00
443 14.50 11.50 13.60 14.50 11.90 9.40 12.90 15.00
464 12.10 9.10 11.4; 5.70 3.10 7.20 10.51) 12.40
445 14.10 13.10 15.40 9.70 7.10 11.20 14.50 16.40
444 17.90 14.90 17.20 . 11.50 8.90 13.00 16.30 18.40
447 14.10 13.10 15.40 12.90 10.30 11.20 ’14.50 16.60
468 18,30 15.30 17.40 15.40 12. eo 13.40 14.70 le.eo
469 23.40 20.40 22.70 17.00 14.40 13.50 21.80 23.90
470 22.50 19.50 21.80 14.10 13.50 17.40 20,90 23.00

431 432 433 434 435 4Î4 437 433
457 21.30 22.90 25.00 27.30 25.30 23.40 21,90 20.20
458 25.40 27.20 29.30 31.40 29.40 27.90 24.20 24.50
459 30.10 31.70 24.60 29.30 34.10 32.40 30.70 29.00
460 3.40 5.00 7.10 9.40 7.40 5.70 7.40 14.CO
461 3.40 5.00 7.10 9.40 7.40 5.70 4.00 10.60
462 7.10 8.70 10.80 13.10 11.10 9.40 7.70 14.30
463 12.20 13.80 15.90 13.70 11.70 10.«. 8.20 4,50
444 12.70 14.30 16.40 18.70 14.70 15.00 13.30 11.W
445 14.70 18.30 20.40 22.70 20,70 19.00 17.30 15.60
466 18.50 20.10 22.20 24.50 22.50 20.80 19.10 17.40
447 13.80 15.40 17.50 15.30 13.30 11.40 9.E0 8,10
468 11.60 13.20 15.30 13.10 11.10 9.40 7.40 ï. 90
469 24.00 25.40 27.70 30.00 28.00 24.30 24.60 22-10
470 23.10 24.70 26.60 29.10 27.10 25.40 23.70 22Ä0

•3.40 4.00 27.90 29.20 26.10 29.30 32.90
6.1G 12.10 19.70 21.00 17.90 21.10 1-4.70
10.40 14.60 16.50 17.80 14.70 17.90 21.50
27.40 27.10 15.90 14.10 9.70 12.90 16.59
24.70 24.40 19.20 19.40 13. «1 14.20 19.30
24.21) 23.90 18.70 18.90 12.50 15.70 19.30
23.70 23.40 24.70 26.90 20.50 23.70 27.30
22.30 22.00 24.30 24.50 18.10 21.30 24.90
18.90 13.40 24.80 24.10 22.10 S. 30 23.90
20.70 20.40 24.40 27.90 23.90 27.10 30.70
22.10 21.80 28.00 28.50. 22.10 25.30 23.90
24.40 24.30 30.50 30.70 24.30 27.50 31.10
20.40 . 11.20 32.10 33.40 29.40 32.40 34.20
14.10 6.70 30.40 31.90 28.50 31.70 35.30

424 425 424 427 428 429 430
23.30 24.30 19.50 17.10 15.50 18.00 19.60
27.60 30.00 23.80 21.40 19.30 22.30 23. VO
25.10 2«. 40 28.30 25.90 24.30 24.80 23.40
6.30 1.70 5.00 11.00 9.30 6.80 5.10
9.40 8.40 1.40 7.40 5.90 3.40 1.70
9.10 12.10 5.30 11.30 9.60 7.10 5.40
17.10 17.20 6.10 3.40 1.80 4.30 10.5-0
14.70 17.70 10.90 8.50 4.90 7 9.40 11.00
18.70 21.70 14.90 12.» 10.90 13.40 15.00
20.50 23.50 14.70 14.30 12.70 15.20 14.80
18.70 18.80 7.70 1.30 3.40 5,90 12.10
20.90 16.40 9.90 4.30 5.90 8.10 9.90
26.00 29.00 22.20 19.80 18,20 20.70 22.30
25.10 23.10 21.30 . 18.90 17.30 19.80 21.40

439 440 441 442 443 444 445
17.70 4.40 6.00 4.40 2.70 4.40 .80
22.« 24. SO 14,10 999.00 999.00 999.00 8.90
26.50 29.30 13.60 977.00 777.00 979.00 13.40
11.50 14.40 15.30 999.» 9;?.00 999.00 25.W
8.10 11.00 11.90 999.00 979.00 999.00' 21.20
11.20 14,70 15.40 999.00 999.00 999.00 2ft. 70
4.(0 6,SO 7.70 999.00 997,00. 999.00 20.20
9.10 11.90 12.80 999.00 999.00 999.00 13.E0
13.10 2.00 2.90 979.00 997.(0 999.00 15.40
14.90 3.80 4.70 999.0-0 997.00 999.00 17,20
5.60 5.20 6.10 999.00 997.00 999.00 18.60
3,40 . 7.70 E. 40 999.00 999.00 999.00 21.1C
20.40 9.30 10.20 7.10 5.40 2.70 8.00
1V.50 8.40 8.70 4.20 4.50 i.eo 3.50
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<56 447 443 449 45Í
457 3.00 5.00 7.10 9.30 8.20
453 11.10 13.10 6.60 8.00 10.70
459 15.60 17.60 11.10 13.30 15.20
460 26.10 28.10 21.60 23.80 17.50'
461 23.40 25.40 IB. 90 21.10 14.10
462 22.90 24.90. 18.40 20.60 17.80
463 22.40 24.40 17.90 20.10 9.90
464 21.00 23.00 16.50 18.70 15.00
465 17.60 19.60 13.10 15.30 ■ 5.10
466 19.40 21.40 14.90 17.10 6.90
467 20.80 22.80 16.30 18.50 8,30
468 23.30 25.30 18.80 21.00 10.80
469 10.20 12.20 14.30 16.50. 12.40
470 5.70 7.70 9.80 12.00 10.90

461 462 463 464 . 465
457 17.90 14.20 13.70 8.60 18.50
458 22.20 IB. 50 18.00 26.80 22.80
459 26.70 23.00 22.50 31.30 27.30
460 3.40 6.90 7.60 16.40 ■ 12.40
461 .00 3.50 4.20 13.00 9.00
462 3.70 .00 7.90 16.70 12.70
463 11.70 8.01) .00 8.80 4.80
464 9.30 -5.60 5.10 .00 9.90
465 13.30 9.60 9.10 4.00 .00
466 15.10 11.40 10.90 5. BO l.BO
467 13.30 9.60 10.30 7.20 3.20
468 11.60 .11.80 12.50 9.70 5.70
469 20.60 16.90 16.40 11.30 n« «a
470 19.70 16.« 15.50 10.40 20.30

451 45:: 45:! 454 455
10.20 12.10 11.40 6.50 7.90
12.70 14.60 4.41,1 6.50 7.90
17.20 19.10 8.90 11.00 12. <0
15.60 17.50 19.40 21.50 22.90
12.90 14.80 16.70 1S.BO 20.20
12.40 14.30 16.20 18.30 19.70
11.90 13.80 15.70 17. Bö 19.20
10.50 12.40 14.30 16.40 17.80
7.10 9.00 10.90 13.00 14.40
B.90 10.80 12.70 14.80 16.20

10.30 12.20 14.10 16.20 17.60
12.80 14.70 16.60 18.70 20.10
14.40 16.30 18.20 13.70 15.10
12.90 14.80 14.10 9.20 10.60

466 467 468 469 470
20.30 18.90 999.00 3.70 8.20
24.60 23.20 999.00 999.00 999.00
29.10 27.70 999.00 999.00 999.00
14.10 12.70 999.00 999.00 999.00
10.70 9.30 999.00 999.00 999.00
14.40 13.00 999.00 999.00 999.00
6.60 5.20 999.00 999.00 999.00

11.70 10.30 999.00 999,00 999.00
1.80 14.30 999.00 999.00 999.00
.00 16.10 999.00 999.00 999.0(1

1.40 .00 999. CO 999.CO 999.00
3.90 2.50 .CO 999.00 999.00

23.00 21.60 999.00 .00 4.50
22.10 20.70 999.1» 5.50 .00

456 457 458 439 463
9.90 .00 15.90 Í1.40 24.60
2.90 999.(i0 .00 13.90 23.90
7.40 999.00 4.50 .00 27.70

24.20 999.00 21.30 16.80 .00
21.50 999.00 1B.ÍÍ 14.10 6.70
21.00 999.(K1 18.10 13.60 10.40
20.50 999.00 17.60 13. lö 15.50
19.10 999.00 16.20 11.70 16.00
15.70 999.00 12.80 6.30 20.00
17.50 999.00 14.60 10.10 21.60
18.90 999.00 16.00 11.50 17.10
21.40 999.00 18.50 14.00 14.90
17.10 7.20 20.10 15.60 27.30
12.60 2.70 18.60 14.10 26.40
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Hhíriz fi;ä . iso ca1! ss ratios de taxi»

Sub-região 5

501 502 503 504 505 5O6 507 50!
54 i 999.00 W . 00 32.90 34.30 29.70 22.60 19.70 29.20
542 999.CO 999.00 41.30 42.60 38.20' 31.10 28.20 37.70
543 999.00 999.00 999.00 999.00 999.00 999.00 999.00 999.00
544 999.00 999.00 999.00 999.00 999.(0 999.00 999.00 999.00
545 999.00 999.00 32.70 3.60 29.60 22.50 19.60 29.10
546 999.00 999.» 10,10 li.60 7.00 30.50 27.60 37.10
547 999.00 999.00 4.90 6.40 ■ 1.30 25.30 22.40 31.90
543 999.00 999.0(i 7. CO e.50 3.90 27.40 24.50 34.00
54? 999.00 999.00 9.70 11.20 6.60 5.30 15.60 25.10
550 999.00 999.00 11.00 12.50 7.90 6.60 4.40 13.40
551 999.00 999. CO 16.20 17.70 13.10 11.80 9.60 3.20
552 999.00 999.0) 12.90 14.40 9. BO 8.50 6.30 7.10
553 999.00 999.00 18.70 20.20 15.60 14.30 12.10 12.90
554 999.00 959.00 44.90 46.40 41.80 34.70 31.30 41.30
555 999.00 999.00 21.90 23.40 18.80 17.50 15.30 16.10
556 999.00 999.00 23.30 24.80 20.20 18.90 16.70 17.50.
557 999.00 99-9.00 25.6) 27.30 22.70 21.40 19.20 20.0(i
553 999.00 999.00 26.20 27.70 23.10 16.00 13.10 22.60
55? 999.00 999.00 15.10 16.6(i 12.00 • 10.70 8.50 9.30
560 999.00 99?.CO 15.20 16.70 12.10 5.00 2.20 11.20
541 999.00 595.00 13.70 15.20 10.60 3.50 13.80 23.30
562 999.CO . W . 00 li.60 13.10 3.50 1.40 11.70 21.20
563 999.00 999.00 20.60 30.10 25.50 13.40 15.50 25.00
564 999.00 999.00 32.10 33.60 29.00 21.90 19.00 28.50
565 999.00 999.00 29.00 30.50 25.90 18.80 15.90 25.40
566 999.00 999.00 18.10 19.60 15.00 7.90 5.00 14.50
567 999.00 999.00 21.50 23.00 IS. 40 11.30 8.40 17.90
568 999.00 999.00 26.00 27.50 22.90 15.60 12.90 22.40
56? 999.CO 999.00 32.10 33.60 29.00 21.50 19.00 28.50
570 999.00 999.00 27.90 29.40 24.80 17.70 14.80 24.30

516 5!7 513 51? 520 52 i 522
551 13.0) 23.» 24.70 29.40 27.10 23.10 20. SO 18.60
542 26.50 31.50 33.20 37.90 . G'.1 31.60 29.30 27.10
543 5; ?.C0 999.00 999. Oi) 999,00 s99.00 999.00 999.00 999.0)
544 ' 599.00 999.(0 999.00 999.00 997.00. 999.0(i 999.00 999.00
545 22.70 12.70 C.Ej 4,50 . 14.BO IC. ec 8.50 14.90
546 30.70 20.70 10.80 12.50 22. EO 13.60 16.50 22.50
547 25.50 15.50 11.60 7.30 17.60 13.60 11.30 17.70
548 27.60 17.60 13.70 9.4(i 19.70 15.70 13.40 19.80
549 18.70 B.70 16.40 12.10 22.40 16.40 16.10 16.00550 17.20 7.70 17.70 13.40 23.70 19.70 17.40 17.30
551 22.40 12.90 22.90 IB. 60 23.90 24.90 22.60 22.50
552. 19.10 9.60 19.60 15.30 25.60 21.60 19.30 19.20
553
554

17.30
30.10

15.40
35.10

25.40
36.60

21.10
41.50

31.40
39.20

27.40
■35.20

25.10
32.90

25. CO 
30.70

555 20.50 18.60 28.60 24.30 34.60 30.60 28.30 28.20
556 21.90 20.00 30.00 25.70 36.00 32.00 29.70 29.60
557 24.40 22.50 32.50 23.20 38.50 34.50 32.20 32.10
558 11.30 16.40 32.60 28.60 35.00 31.00 28.70 26.50
559 13.10 ÍI.80 21. EO 17.50 27.8) 23.80 21.50 21.40
.560 15.00 5.50 21.70 17.60 24.10 20.10 17.6) 15.60
541 16.90 6.90 20.30 16.10 22.70 18.70 16.40 14.20
562 14.80 4.80 18.20 14.00 20.fr) 16.60 14.30 12.10
563 13,70 18. BO 35.0 31.00 37.4) 33.40 31.10 23.90
564 2.50 22.30 24.00 23.70 26.40 22.40 20.10 17.9t)
565 5. EC. 19.20 20.90 25.60 23.30 19.30 17.00 14.30
564 8.10 8.30 23.20 20.50 25.60 21.60 19.30 17.10
567 11.50 1.50 14.90 19.60 17.30 13.30 il.fr) 8, Bö569 iò.00 6. CO 2.10 19.00 16.70 12.70 10.40 3.20
569 22. Í0 12.10 6.20 12.50 10.60 6.60 4.3« 2.10
570 17.90 18.10 19.80 24.50 22.20 18.20 15.90 13.70

50? ■510 511 512 513 514 511
23.00 24.20 20.10 25.40 17.90 12.30 7.50
36.50 32.70 28.60 33.90 26.40 20.30 16.i)0

999.00 999.00 999.00 999.00 955.00 999.00 599.00
999.00 95-9.00 999.00 997.00 999.00 999.00 999.00
27.90 24.10 40.80 25.30 17.80 27.20 26.30
35.90 32.10 43.80 33.30 25.80 35.20 36.30
30.70 26.90 43.60 28.10 20.60 30.00 31. iO
32. BO 29.00 45.70 30.20 22.70 32.10 33.20
23.90 20.10 36.80 21.30 13.80 23.20 24.30
12.20 8.40 25.10 9.60 12.80 11.50 22.80
2.00 13.60 30.30 14.80 18.00 16.70 28. CO
5.90 2.10 27.00 11.50 14.70 13.40 24.70

11.70 7.50 3.60 9.70 17.30 11.60 22.90
40.10 36.30 32.20 37.50 .30.00 24.40 19.60
14.90 11.10 6.80 12.90 20.50 14.80 26.10
16.30 12.50 8.20 14.30 21.90 16.20 27.50
18.60 15.00 10.70 16.80 24.40 18.70 30.00
21.40 17.60 19.20 3.70 11.30 5.60 16.90
8.10 4.30 21.00 '5.50 13.10 7.40 18.70

10.00 6.20 22.90 7.40 10.60 9.30 20.60
22.10 18.30 35.00 19.50 12.00 21.40 22.50
20.00 16.20 32.90 17.40 9.90 19.30 20.40
23.60 20.00 15.80 21.20 13.70 8.00 3.20
27.30 23.50 20.70 24.70 17.20 12.90 B.10
24.20 20.40 24.00 21.60 14.10 16.20 11.40
13.30 9.50 26.20 10.70 3.20 12.60 13.70
16.70 12.90 29.60 14.10 6.60 16.00, 17.10
21.20 17.40 34.10 18.60 11.10 20.50 21.60
27.30 23.50 40.20 24.70 17.20 2 .̂60 27.70
23.10 19.30 32.00 20.50, 13.00 à  40 19.40

. 524 5:5 526 527 528 529 5Ji
14.00 12.50 10.50 8.00 2.50 8.40 5.90

V/\ 21.00 19.00 16.50 11.00 5.10 2.60
999.03 959.00 999.00 995.00 997.00 999.00 999.«
959.00 999.00 559.00 999.00 599.00 999.00 999. Oi)
15,40 16.70 23.60 21.10 37.90 32.00 29.50
23.40 24.70 ol I oO 29.10 43.90 40.00 37.50
13.20 19.50 26.40 23.90 40.70 34.80 32.30
20.30 21.60 23.50 26.00 42. SO 36.90 34. Í0
11.40 . 12.70 19.60 17.10 34.30 28.40 25.90
12.70 11.70 18.60 16.10 33.30 27.40 24.90
17.90 16.90 23.80 21.30 39.50 32.60 30.10
14.60 13.60 20.50 18.00 35.20 29.30 26.Ö)
20.40 19.40 24.60 22.10 33.40 27.50 25.00-
26.10 24.60 22.60 20.10 14.60 8.70 19.00
23.60 22.60 27.80 25.30 36.60 30.70 20.20
25.00 24.00 29.20 26.70 38.00 32.10 29.60
27.50 26.50 31.70 29.20 .40.50 34.60 32.10
21.90 . 20.40 18.61) 16.10 27.40 21.50 19.(0
16.30 15. BO 20.40 17.90 29.20 23.30 20.80
1 1 . 0 0 9.50 16.40 13.90 31.10 25.20 22.70
9.60 10.90 17.60 15.30 32.5? 26.60 24.10
7.50 S.30 15.70 13.20 30.40 24.50 ■ 22.00

24.30 22.80 21.00 18.50 29. BO 23.90 21.40
13.30 i l .80 9.6) 7.30 18.60 12.70 10.20
10.20 B.70 6.70 4.20 21.TO 16.00 13.50
12.» 1 1 . 0 0 9.00 6.50 24.2C' 18.30 15. eo
4.20 5.50 12.40 9.90 27.10 21.20 18.70
8.70 10.00 16.90 14.40 31.60 25.70 23.20

14.60 16.10 20.50 20.50 33.70 27.60 25.30
9.10 7.60 5.60 3.10 14.40 8.50, 6.00
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531 532 53;
541 11.10 13.50 16.60
542 19.60 22.00 25.10
543 999.00 999.00 999.00
544 999.00 999.00 999.00
545 24.20 21.40 16.30
546 32.20 29.40 26.30
547 27.00 24.20 21.10
548 29.10 26.30 23.20
54? 20.20 17.00 14.70
5» 19.20 19.10 16.00
551 24.40 24.30 21.20
552 21.10 21.00 17.90
553 25,20 26.80 23.70
554 23.20 25.60 28.70
555 28.40 30.00 26.90
556 29. Ê0 31.40 26.30
557 32.30 33.90 30.80
53 19.20 21.60 24.70
559 21.00 23.20 20.10
540 17.00 17.40 14.30
56! 18.40 16.00 12.90
562 16,30 13.90 10.80
563 21.60 24.00 27.10
564 10.40 12.80 15.90
565 7.30 9.70 12.80
566 9.60 12.00 15.10
567 13.00 10,60 7.50
568 17.50 15.10 12.00
569 23.60 17.20 14.10
570 6,20 C. 60 11.70

546 547 54 ï
541 36.60 27.90 25.80
542 45.10 36.40 34.30
543 99?. 00 999.00 999.00
544 999.00' 9?9.00 999.00
545 36.50 27.80 25.70
546 .00 5.20 3.10
547 8.70 .00 11,80
546 10.80 2.10 .00
549 13.50. 4.80 2.70
550 14. SO 6.10 4.00
551 20.00 li:30 9.20
552 16.70 8.00 5.90
553 22.50 13.80 11.70
554 43.70 40.00 37.90
535 25,70 17.00 14.90
556 27.10 18.40 16.30
557 29.60 20.90 18.80
558 30.00 21.30 19.20
559 18.90 10.20 8.10
560 19.00 10.30 3.20
561 17.50 3.80 6.70
562 15.40 6.70 4.60
563 32.40 23.70 21.60
564 35.90 27.20 25.10
565 32.80 24.10 22.00
566' 21.90 13.20 11.10
567 25.30 14.60 14.50
568 27.80 21.10 19.00
569 35.90 27.20 25.1?
570 31.70 23.00 20.90

534 535 536 537
20.90 23.10 23.30 34.30
29.40 31,60 32.30 42.80
999.00 999.CO 999.00 999.00
999.00 999.00 999.00 999.00
14.00 11.80 25.30 35.80
22.00 19.85 33.30 43.80
16.80 14.60 23.10 38.60
18.90 16.70 30.20 40.70

19.00 19.40 21.90 32.40
20.30 20.70 23.20 33.70
S. 50 25.90 28.40 38.90
22.20 ■22.60 25.10 35.60
23.00 28.40 30.90 41.40
33.00 35.20 35.90 .5.00
31.20 31.60 34.10 44.60
32.60 33.00 35.50 46.00
35.10 35.50 38. CO 43.50
29.00 31.20 51.90 42.40
24.40 24.80 27.30 37.80
18.60 20.50 21.50 32.00
17.20 19.40 20.10 30.60
15.10 17.30 18,«' 28.50
31.40 33.60 34.30 44.80
20.20 22.40 23.10 33.60
17.10 19.30 20.00 30.50
19.40 21.60 22.30 32. Bü
11.80 14.« 14.70 25.20
15.90 13.70 17.20 29.70
9.815 7.60 21.10 31.60
16.00 18.20 18.90 29.40

549 CT/, J *J 551 552
25.30 24.00 26.00 22.10
33. SO 32.50 34.50 30.60
999.00 -999.00 999.00 '999 OO
9-99.» 999.00 999.00 999.CO
25.20 23.90 25.90 22.0-0
33.20 31.90 33.90 30. «1
28.00 26.70 28.70 24.8-0
30.10 28.80 30.80 26.90
.00 19.90 21.90 18.00
1.30 .00 10.20 4.-30
6.50 5.20 .00 11.50
3.20 1.90 . 3.90 .00
9.00 7.70 9.70 5.80
37.40 36.10 38.10 34.20
12.20 10.90 12.90 9.00
13.60 12.30 14.30 10.«
16.10 14.80 16.60 12.90
18.70 17.40 19.40 15.50
5.40 4.10 6.10 2.20
7.30 6.00 • E. 00 4.10
19.40 1B.10 20.10 16.20
17.30 16.00 13.00 14.10
21.10 19.80 21.80 17,90
24.60 23.30 25.30 21.40
21.50 20.20 2?. 20 1E.30
10-60 9.30 11.30 7.40
14.00 12.70 14.70 10.80
13.50 17.20 19.20 15.30
24.60 23.30 25.30 21.40
20.40 19.10 21.10 17.20

538 539 540 54
26.70 28.8-0 20.30 .00
35.20 37.30 28.80 8.50
999,00 999.00 999.00 999.00
999.C0 999.00 999.00 999.00
15.40 17.5-0 21.8(1 35.40
23.40 5.50 29.80 43.40
18.20 20.30 24.60 38.20
20.30 22.40 ■ 26.70 40.30
23.00 25.10 18.40 31.80
24.30 26.40 19.70 30. BO
29.50 31.60 24.90 36.00
26.20 28.30 21.60 32.70
32.00 34.10 27.40 30.90.
38.80 40.90 32.40 12.10
35.20 37.30 •30.60 34.10
36.60 38.70 32.00 35.50
39.10 41.20 34.50 38.09
34.80 36.90 28.40 24.90
23.40 30.50 23.80 26.70
24.40 26.50 18.00 28.60
23.00 25.10 16.60 30.00
20.90 23.00 14.50 27.90
37.20 39.30 30.80 27.30
26.00 23.10 19.60 16.10
22.90 25.00 16.50 19.40
25.20 27.30 18.80 21.70
17.60 19.70 11.20 24.6-0
17.30 19.40 15.70 29.10
11.20 13.30 17.60 31.20
21.80 23.90 15.40 11.90

553 554 ÇTT 556
16.50 29.3« 13.30 11.90
25.00 37.80 21.8Õ 20.40
999.00 999.00 999.00 999.0-0
999.00 999. (Xi 999.00 999.00
37.20 30.80 34.00 32,60
45.20 33.80 42.00 40.40
40.00 33.60 36.80 35.40
42.10 35.70 38.90 37.50
33.20 27.40 30.00 28.60
21.50 28,70 18,30 16.90
26.70 33.90 23.50 22.10
23.40 30.60 20,20 18.80
.00 35.40 18.40 17.00

28.60 .00 25.40 24.00
3.20 39.60 . ,00 20.20
4.60 11.00 1.40 .00
7.10 43.50 3.90 2.50
15.60 37.« . 12.40 11.00
17.40 32.80 14.20 12.80
19.30 27.00 16.10 14.70
31.40 25,60 28.20 26.80
29.30 23.50 26.10 24.70
12.20 39.80 9. CO 7.60 •
17.10 26.60 13.90 12.50
20.40 25.5-0 17.20 15.80
22.60 27.80 19.40 18.00
26.00 20.20 22.80 21.40
30.5-0 24.70 27.30 25.9C
36.60 26.60 33.40 32.00
28.40 24.40 25.20 23.80

542 543 544 54;
8.30 38.20 999.00 30.70
.00 46.70 999.00 39.20

999.00 .CO 999.00 999.00
999.00 2.00 .00 999.00'
26.90 7.50 999.00 .00
34.90 15.50 999.00 6.00
29.70 10.30 999.00 2.80
31.80 12.40 999.00 4.90
23.30 15.10 999.CO 7.60
22.30 16.40 999.00 6.90
27.50 21,60 999.00 14.10
24.20 18.30 999.00 10.80
22.40 24.10 999.00 16.60
20.40 50.30 999.00 42.80
25.60 27.30 999.0i) 19.80
27.00 28.70 999.00 21.20
29.50 31.20 999.00 23.70
16.40 31.60 999.00 24.10
18.20 20.5-0 999.00 13.00
20.10 20.60 979.100 13.10
21.50 19.10 999,00 11.60
19.40 17.00 999.00 9.50
18.80 34.00 999.00

CM

7.60 37.50 999.00 30.'00
10.90 34.40 999.00 26.90
13.20 23.50 999.00 16.00
16.10 26.90 999.00 19.40
20.60 31.40 999.00 23.90
22.70 -37.50 999.00 30.00
3.40 33.30 999.00 25.80

' 557 558
1

559 56(
9.40 21,70 19.90 26.20
17.90 30,20 28.40 34.70

999.00 999.00 999.0-5 999.00
999.00 999.00 999.(i0 999.00
30.10 21.60 19.80 26.10
38.10 29.60 27.80 34.10
32.90 24.40 22.60 28.90
•35.00 26.50 24.70 31.00
26.10 17.60 15.80 22.10
14.40 5.90 . 4.10 2.20
19.40 11.10 9.30 7.40
16.30 7. SO 6 .0 0 4.10
14.50 6.00' ' 11.80 9.90
21.50 ■33.60 32.00 33.30
17.70 9.20 15.00 13.10
19.10 10.60 16.40 14.5(1
.00 13.10 18.90 17.00

e. 50 .(■0 13.30 19.60
10.30 1.80 .00 6.30
12.20 3.70 1.90 .W)
24.30 15.80 14.00 20.30
22.20 13.70 11.90 18.20
5.10 17.50 15.70 22.00
10.00 21.00 19.20 25.50
13.30 17.90 16.10
15.50 7. CO 5.20 11.50
13.90 10.40 B.60 14.90
23.40 14.90 13.10 19.40
29.50 21.00 19.20 25.50
21.30 16.80 15.00 21.30
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561 562 563 564 565 566 567 568 569 570
541 27.10 21.20 4.30 15.50 17.00 14.70 24.50 22.60 16.50 4.90
542 35.60 29.70 12.80 24,00 25.50 23.20 33.» 31.10 25.00 13.40
543 959.CO 999.00 959.00 999.00 999.00 959.00 999.00 959.00 999. C'A 995.0O
544 959.00 599.00 999.(0 999.00 999.00 999.00 999.00 999.00 999.00 999.03
545 27.00 21.10 25.10 20.20 16.90 14.6-3 . 11.20 6.70 12.80 24.40
546 35.00 29.10 33.10 28.20 24.90 22.60 19.20 14.70 20.80 32.«
547 29.80 23.90 27.90 23.00 19.70 17.40 14.00 ■ 9.50 15.60 27.20
.543 31.90 26.00 30.00 25.10 21.60 19.50 16.10 11.60 17.70 29.30
549 1.80 3.90 21.10 16,20 12.90 10.60 7.20 14.» 13.90 20.40
SC 3.10 5.20 19.60 14.70 11.90 9.60 6.50 15.60 15.20 18.90
551 8.30 10.40 24.£(i 19.90 17.10 14.8i) 13.70 20.30 20.40 24.10
552 5.00 7.10 21.50 16.60 13.80 11.50 10.40 . 17.50 17.10 20.80
555 10.60 12.90 19.70 14.80 19.60 17.30 16.20 23.30 22.90 19.00
554 39.20 33.3(1 16.40 27.60 ---29.10 26.80 36.60 34.70 28.60 17.00
555 14.00 16.10 22.90 18.00 22.80 20.50 19.40 26.50 26.10 22.20
556 15.40 17.50 24.30 19.40 24.20 21.90 20.80 27.'9D 27.50 23.60
357 17.90 20.00 26.80 2Í.90 26.70 24.40 . 23.30 3440 30.00 26.10
558 20.50 14.60 13.70 B.eo 20.60 18.30 17.90 ÔÛ50 24.40 13.00
55? 7.20 9.30 15.50 10.60 16.00 13.70 12.60 49-70 19.30 14.80
560 1.50 3.60 17.40 12.50 9.70 7.40 6.90 19.60 13.50 16,70
561 .00 2.10 19.30 14.40 11.10 8.80 5.40 18.20 12.10 18.60
562 19.10 .00 17.20 12.30 9,00 6.70 3.30 16.10 lO.OO 16.50
563 22.90 17.« .00 11.20 23.00 20.70 20.30 32.90 26.30 15.40
564 25.40 20.50 4.90 .00 16.30 14. CO 23.80 21.90 15.80 4.20
565 23.30 17.« 8.20 3.30 .00 10.90 20.70 18.80 12.70 7.50
566 12.40 6.50 10.50 5.60 2.30 .03 9.80 21.10 15.00 9.80
567 '' 15.80 9.90 13.90 9.00 5.70 3.40 .00 12.80 6.70 13.20
56S 20.30 14.40 18.40 13.50 10.20 7.90 4.50 .00 6.10 17.70
569 26.40 20.50 24.50 19.60 16.30 1.4,00 10.60 6.10 .00 23.80
570 22.20 16.30 16.20 15.40 12.10 5.80 19,60 17.70 11.60 .00



104

Sub-região 6

WIRIZ FINAL ÍSO COM OS FWfúS C€ FAX»

Ml 602 603 604 605 606 607 603 609 610 611 612 613 614 615
652 23.70 23.70 22.60 21.50 19.30. 21.00 13.90 23.00 33.60 11.5) 9.60 12.00 6.10 2.90 .80
653 8.0) B.60 6.90 5.80 3.60 5.30 7.60 11.40 22.00 13.20 11.50 13.70 16.00 17.80 997.00654 20.90 20.90 19.00 16.70 16.50 18.20 11.10 9.60 20.20 3.70 7.00 9.20 11.50 13.30 . 997. (-0

.655 23.70 23.70 22.60 21.50 19.» 21.00 . 13.90 13.20 23.60 11.50 9.B0 12.00 13.40 10.20 999.00
656 26.40 26.40 25.30 24.20 22.00 23.70 16.60 8.60 19.20 14.20 12.50 14.70 . 16.10 12.70 977.00
657 30. JO 30.30 29.20 28.10 25.90 27.60 20.50 9.50 20.10 18.10 16.40 18.60 20.60 17.40 979.1X1
658 23.10 23.10 22.00 20.90 18.70 20.40 13.30 7.70 18.30 10.90 9.20 11.40 13.70 15.20 997.00659 26.90 26.90 25.80 24.70 22. a 24.20 17.10 6.30 16.90 14.70 13.00 15.20 17.5-0 19.00 999.00
660 29.10 29.10 28.00 26.90 24.70 26.40 19.30 8.50 19.10 lé.90 15.20 17.40 19.70 21.20 999.00
661 37.00 37.00 35.90 34.60 32.60 34.30 27.20 16.40 27,00 24.60 23.10 25.30 27.60 29.10 979.CO462 31.20 31.20 30.10 29.00 26.80 28.50 21.40 10.60 21.20 19.00 17.30 19.50 21.80 23.30 999.1»
663 33.40 33.40 32.30 31.20 29.00 30.70 23.60 12.80 23,40 21.20 19.50 21.70 24.00 25.50 979.00
664 -. 33.50 33.50 32.40 31.30 29.10 30.80 23.70 12.90 23.50 21.30 19.60 21.80 24.10 25.60 997.00
665 35.70 35.70 34.60 33.50 31.30 33.00 25.90 15.10 25.70 23.50 21.80 24.00 •26.30 27.60 999.00
666 25.60 25.60 24.50 23.40 21.20 22.90 15.80 3.00 13.60 13.40 11.70 13.90 16.20 17.70 99'?. i»
667 35.80 35.80 34.70 33.60 31.40 33.10 26.00 13.20 8.40 23.60 21.90 24.10 26.40 27.90 979.00
668 29.50 29.50 28.40 27.30 25.10 26.80 19.70 6.90 2.10 17.30 15.60 17.80 20.10 21.60 797.W
669 .33.50 33.50 32.40 31.30 29.10 30.80 23.70 10.90 6.10 21.30 19.60 21.80 24.10 25.60 7??.00
670 31.80 31.80 30.70 29.60 27.50 29.10 22.00 9.20 4.40 19.60 17.90 20.10 22.40 23.90 979.00

616 617 6ie 619 620 621 622 623 624 625 626 627 623 629 630
652 2.90 7.90 . 6.50 4.40 6.60 13.10 14.70 13.90 17.90 25.50 23.30 28.50 26.70 24.40 28.-50
653 17.50 15.50 14.10 19.00 14.70 12.60 9.30 8.50 2.20 9.80 7.60 16.90 15.10 12.80 12.80
654 13.00 11.00 9.60 14.50 10.20 6.10 4.80 11.10 15.10 17.40 15.20 15.10 13.30 11.00 20.40
655 9.90 7.90 6.50 11.40 7.10 5.00' 10.10 13.90 17.90 22.70 20.50 20.40 18.60 16.30 25.70
656 12.60 10.60 9.20 14.10 9.80 7.70 12.80 16.60 20.60 21. S? 17.60 17.50 17.70 15.40 . 24.60 •657 17.10 15.10 13.70 18.60 14.30 12.20 14.20 2-3.50 24.50 22.70 20.50 20.40 18.60 16.30 25.70
658 14.90 12.90 11.50 16.40 12.10 10.60 7.i» 13.30 17.-30 15.-50 13.30 13.20 11.40 9.10 18.50
65? 16.70 16./O 15.30 20.20 15.90 13.8-0 10.80 17.10 18.30 15.90 13.70 13.60 11.8-3 1 9.50 18.90
660 20.9-5 18.90 17.50 22.40 18.10 16.00 13.00 17.30 12,10 9.70 7.50 7.40 5.60 3.30 12.70
66! 28.80 26.60. 25.40 30.30 26.00 23.90 20.90 27.20 25.00 17.60 15.40 7.70 13.50 11.20 20.60662 23.® 21,00 19.60 24.50 20.20 13.10 15.10 21.40 14.20 11.60 7.60 9.50 7.70 5.40 14.60
663 25.20 23,20 21.60 26.70 22.40 ’20.30 17.30 23.60 16.40 14.00 11.80 11.70 9.90 7.6C .17.00664 25.30 23.30- 21.90 26.80 22.50 20.40 «7.4-) 23.70 16.50 14.10 11.90 11.60 10.00 7.70 17.10 -
665 27.50 25.50 24.10 29.00 24.70 22.60 17.60 25.73 18.70 16.30 14.10 14.00 12.20 9.90 19.30666 17.40 15.40 14.00 16.90 14,60 12,50 9.-50 15.80 19,80 18.00 15.80 15.70 13.90 11.60 21.00
t>5 7 27.60 25.60 24.20 29.10 24.60 22.70 19.70 26.00 30.00 25.20 26.0!) 25,90 24.10 21.80 31.20668 21.30 19.-30 17.9i) 22.90 15,50 16.40 13.40 19.70 23.70 2? .90 19.70 17.60 17.80 15.50 24.90
66? 25.30 23.30 21.?-) 26.60 22.50 .20.40 17.40 23.70 27.70 25.90 23.70 23.60 21. BO 19.50 28,90
670 23.6i) 21.60 20.2i) 25. !0 20.80 18.70 15.70 22.00 26.00 24.20 22.00 21.90 20.10 17.80 27.20

631 632 63;
652 - 15.60 11.10 8.9-)
653 4.0-3 16.90 14,70
654 2.2-3 14.70 12.50
655 7.50 3.-30 .6-3
656 10.20 5.70 3.50
657 11.60 10.20 8.00
653 4.40 8. CO 5.60
65? 6.20 11. BO 9.60
66-3 10.40 14.00 11.80
661 18.30 21.90 19.70
662 12.5-3 16.10 13.90
663 14.70 18.30 16.10
m 14.80 18.40 16.20
665 17.0-3 20.60 16.40
666 6.70 10.50 8.30
667 17.10 20.70 16.50
663 10.80 14.40 12.20
66? 14.80 18.40 16.20
670 13.10 16.70 14.50

634 635 636 - 637
21.30 17.60 20.01) 22.10
9.70 6.2-3 8.40 10.50
7.90 ■ 4.40 6.6-0 8.70

11.70 9.70 11.90 14.00
7.10 8.8i) 11.00 13.10
8.00 9.70 11.70 14.00
.8!) 2.-50 4.70 6.80

4.60 6.30 8.50 7.20
6.80 8.50 10.70 1.00

14.70 16.40 18.60 8.90
8.90 10.60 12.60 3.10

11.10 12. Ki 15.00 5.30
11.20 12.90 15.10 5.40
13.40 15.10 17.30 7.6-0
3.30 5.00 7.20 9.30

13.50 15.2-3 17.40 17.50
7.20 6.90 11.10 13.20

11.20 12.90 15.10 17.20 '
7.50 11.20 13.40 15.50

639 639 640 641
24.30 25.30 26.70 , 36.10
12.70 13.70 Í4.7-.: 24.50
10,9? 11.90 12.90 22.70
16.20 17.20 18.20 28.00
15.30 16.-30 17.30 27.10
16.20 17.20 18.20 25.00
9.00 10.1» 11.00 20.80
?.40 10.40 11.40 21.20
3.20 4.20 5.20 15.00

11.10 12.10 5.20 4.20
5.30 6.30 7.30 17.10
7.5-3 8.50 9.5) 19.30
7.61) 8.60 9.60 19.40
9.80 10.80 11.80 21.60

11.50 12.50 . 13.5-3 23.30
21.70 22.70 23.70 33.50
15.40 16.40 17.40 27.20
19.40 20.40 21.40 31.20
17.70 ' 18.70 19.70 29.50.

Li2 643 644 Òi1
26.50 18,3-1 27.30 24.60
14.90 7.20 15.70 l: . V.’*.»
13.10 5,40 13.90 l i .20
18.40 10.70 2.7-3 6.-.0
17.50 9.80 4.50 1.80
18.40 10.70 5.40 2.70
11.20 3.50 6.80 4.10
11.60 2.10 10.60 7.90
5.40 4 .» 12.80 10.10
5.20 12.20 20.70 18. CO
7.50 6.40 14.90 12.20
9.70 . 0.60 17.10 14.-0
9.8o 8.70 17.20 14.50

12.00 10.90 19.40 16.70
13.70 6.00 7.30 6-60
23.9(i 16.20 19.5-3 16.80
17.60 9.90 13.20 10.50
21.60 13.90 17.20 14.50
19.90 12.20 15.50 12.80
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646 647 643 649 650 651 652 653 654 655 656 657 653 659 660
£52 27.30 20.60 28.30 34.40 25.90 21.90 .CO 15.70 13.40 25.50 22.80 28.30 20.50 21.00 27.00
í-53 15.70 9.00 16.70 22.80 18.30 10.30 999.00 .00 11.10 13.90 11.20 16.70 8.90 9.40 15.40
654 13.90 7.20 14.90 21.00 14.» 8.50 999.00 12.90 .00 12.10 9,40 14.90 7.10 7.60 13.60
655 9.10 10.80 20.20 26.30 21.80 12.10 999.00 15.70 5.30 .00 8.20 3.70 10.90 12.90 17.2(i
656 4.50 6.20 19.30 25.40 20.90. 7.50 999.00 18.40 8.00 2.70 .00 5.50 6.30 12.00 12.40
657 5.40 7.10 20.20 26.30 21.80 8.40 999.00 22.30 9.40 7.20 4.50 .00 7.20 12.90 13.5)
658 6.90 5.30 13.00 19.10 14.60 6.60 999.05 15.10 2.20 5.00 2.30 7.80 .00 5.70 11.70
65V 10.60 3.90 13.40 19.50 15.00 5.20 >99,00 18.90 6.00 E. 80 6.10 11.60 3.60 ' .00 õ.?0
660 12.80 6.10 7 .» 13.30 8.60 7.40 999.00 21.10 6.20 11.00 8.30 13.80 6.01) 2.20 .00
661 20.70 14.00 ' 4.® 2.50 6.10 15.30 999.00 29.00 16.10 18.90 16.20 21.70 13.90 10.10 7.90
662 14.90 8.20 9.30 15.40. 10.90 9.50 999.C« 23.20 10.30 13.10 10.40 15.90 8.10 4.30 2.10
665 17.10 10.40 11.50 17.60 13.10 11.70 999.00 25.40 12.50 15.30 12.60 18.10 10.30 6.50 4.30
664 17.20 10.50 11.60 17.70 13.20 11.60 999.00 25.50 12.60 15.40 12.70 18.20 10.40 6.60 4.40
665 19.40 12.70 13. BO 19.90 15.40 14.00 999.00 27.70 14.80 17.60 14.90 20.40 12.60 8. EC- 6.60
6ò6 .70 2.40 15.50 21.60 17.10 1.90 999.00 17.60 4.70 7.50 4.80 10.30 2.50 8.20 S.M
667 *0.90 12.60 25.70 31.80 27.30 12.10 999.00 27.80 14.90 17.70 15.00 20.50 12.70 18.40 19.05
648 4.60 6.30 19.40 25.50 21.CO 5,80 999.00 21.50 8.60 11.40 8.70 14.20 6.40 12.10 12.70
66? 8.60 10.30 23.40 29.50 25.» 9.80 999.00 25.50 12.60 15.40 12,70 . 18.20 10.40 16.10 16.70
670 6.90 8.60 21.70 . 27.80 23.30 8.10 999.00 23,80 10.90 13.70 11.«' 16.50 8.70 14.4C' 15.00

661 662 663 664 665 666 667 668 669 '670
652 31.90 24.90 22.70 27.20 25.00 35.40 25.20 31.50 27.50 29.20
653 20.30 13.30 i l .10 15.60 13.40 23.80 13.60 19.90 15.90 17.60
654 18.50 11.50 9.30 13.80 .11.60 22.00 11.80 18.10 14.10 15.80
655 23.80 15.10 12.90 17.40 15.20 25,60 15.40 21.70 17.70 19. «0
656 22.90 10.50 8.30 12.60 10.60 21. CO 10.80 17.10 13.10 14.80
657 23.69 11.40 9.20 13.70 11.50 21.90 11.70 18.00 14.00 15.70
658 16.60 9.60 7.40 11.90 9.70 20.10 9.90 16.20 12.20 13.90
65? 17.00 4.10 1.90 6.40 4.20 13.70 8.50 14,80 10.80 12.50
660 10.80 6.30 4.10 8.60 6.40 20.90 10.70 17.00 13.00 14.70
661 .09 6.60 12.00 16.50 14.30 28.80 18.60 24.90 20.90 22.60
662 12.90 .00 6.20 10.70 8.50 23.00 12.80 19.10 15.10 16.80
663 15.10 2.20 .00 4.50 2.30 25.20 15.00 21.30 17.30 19.00
664 15.20 2.30 8.50 .00 10.80 25.30 15.10 21.40 17.40 19.10
665 17.40 4.50 10.70 2.20 .00 27.50 17.30 23,60 19.60 21.30
666 19.10 6.70 4.50 9.00 6.80 - .00 5.20 11.50 7.50 9.20
667 29.30 16.90 14.70 19.20 17.00 10.20 .00 6.30 2.30 4.00
663 23.00 10.60 8.40 12.90 10.70 3.90 1.60 .00 4.10 5.80
669 27.00 14.60 12.40 16.90 14.70 7,90 5.80' 4.00 .00 . 1.70
670 25. 30 12.90 10.70 15.20 13.00 6.20 4.10 2.30 • 6.40 .00
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R e s u l t a d o  d a  a p l i c a ç ã o  d o  a l g o r i t m o  B u b b l e  S o r t ,  p a r a  o b t e n ç ã o  

d o s  d a d o s  c o n s t a n t e s  d o  Q u a d r o  13.

KUH0R1Ö K3 FGJTOS TE T6' I C31 (9SÄ CU570 
FfiW CADA UK. DC3 NOS 0GN$!X?hí-3S

NOS ffií ESTÃO Efí W15 K  lí* SL5-RESIA0, 101 
SEUS DIVERSOS MiíEROS ANOTADOS NA NE3KA UNHA

APÊNDICE 8

fBS 101 0 0 0 0 0 PONTOS 164 147 145 168 170 169 161 

DISTANCIA 22.9 31.5 32.3 33.1 33.4 35.2 36.4

NOS 102 0 0 0 0 0 PONTOS 166 167 165 163 170 16Ç 164

DISTANCIA 26.3 34.9 35.7 34.5 34.8 38.6 40.0

NuS 103 C 0  0 0 0 PONTOS 166 167 165 168 170 169 164

DISTANCIA 27.5 36.1 34.9 37.7 38.0 39.8 41.2

NOS 104 0 0 0 0 0 FGXT0S 146 167 143 168 170 169 164

DISTANCIA 15.3 23.9 24.7 25.5 25.8 27.6 29.0

NOS 105 0 0 0 0 0 POSTOS 166 167 165 168 170 169 1Ó4
DISTANCIA 17.8 26.4 27.2 28.0 23.3 30.1 31.5

NOS 106 0 0 0 0 0 PONTOS 144 147 145 168 170 169 164

DISTANCIA 10.4 19.0 19.8 20.6 20.9 22.7 24.1

NOS 107 0 0 0 0 0 FOríTOS 166 167 145 168 170' 169 Í64

DISTANCIA 14.0 22.4 23.4 24.2 24.5 26.3 27.7

NOS 10S 0 0 0 0 0 PONTOS 167 168 170 iò6 169 164 165

DISTANCIA 13.7 15.3 15.6 16.1 17.4 18.8 25.5

!SS  10? 0 0 0 0 0 F0NT0S 167 168 170 166 169 164 165
DISTANCIA 15.4 . 17.0 17.3 17.8 19.1 20.5 27.2

NOS 110 0 0 0 0 0 PONTOS 167 16S 170 144 149 164 145
DISTANCIA 13.8 15.4 15.7 16,2 17.5 18.9 25.6

NDS 111 0 0 0 0 0 PffifTOS. 167 168 170 164 16? 164 1.45

DISTANCIA 12.7 14.3 14.6 15.1 16.4 17.8 24.5
♦

NOS 112 0 0 0 0 0 PONTOS 147 168 170 164 14? 164 145
DISTANCIA »1.0 12.6 12.9 13,4 14.7 16.1 22.3

NOS 113 0 0 0 C 0 FORÍTOS 146 147 Í 68 170 169 144 145

DISTANCIA 11.4 13.5 15.1 15.4 17.2 1B.4 20.3

NOS 114 0 0 0 0 0 PONTOS 166 167 145 169 170 169 164
DISTANCIA 7.7 16.3 17.1 17.9 18.2 20.0 21.4

NOS 115 0 0 0 0 0 FCNTOS 166 167 145 148 170 149 164
DISTANCIA 9.8 18.4 19.2 20.0 20.3 22.1 23.5

NOS 114 0 0 0 0 0 PONTOS 146 167 165 168 170 169 164

DISTANCIA 12.6 21.2 22.0 22.8 23.1 24.9 26.3

NOS 117 0 0 0 0 0 PONTOS 164 147 165 168 170 169 164

DISTANCIA 15.6 24.2 25.0 25.8 24.1 27.9 29.3

OS' 118 0 0 0 0 0 PSiTOS 164 147 165 163 170 169 164
DISTANCIA 27.5 36.1 34.9 37,7 38.0 39.9 41.2

NOS 119 0 0 0 0 0 FCNTD3 164 167 165 169 170 16? 164

DISTANCIA 20.2 23.6 25.6 30.4 30.7 32.5 37..Ç
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KS 12(1 0 0 0 0 0 Pa,TO 166 167 165 168 170 11? 164
DISTANCIA 18.4 27.0 27.8 28.6 22.9 30.7 32.1

o s  121 c o o o o ponto iò í i t ;  íts ' !6S no k ?  \u

DISTANCIA 17.5 26.1 26.9 27.7 28.0 29.o 11.2

NOS 122 0 0 0 0 0 POTíTOS 166 167 165 li? 170 16? 16«
DISTARIA 10.7 19.3 20.1 20.9 21.2 21.(• 24.4

(3S 123 0 0 0 0 0 POSTOS 166 167' 165 168 170 119 161
DISTARIA 11.8 20.4 21.2 22.0 22.3 24.1 25.5

NGS 124 0 0 0 0 0 PDtíTOS 164 167 165 168 170 169 164
DISTMEÍA 5.7 14.3 15.1 15.9 16.2 18.0 19.4

fêS 125 0 0 0 0 0 PONTOS 166 167 168 170 165 Í69 164
D1STKCIA 8.9 15.5 17.1 17.4 18.3 19.2 20.6

NOS 126 0 0 0 0 0 PONTO 167 168 170 166 169 164 165
DISTAiEIfl 9.0 10.6 10.9 H.4 12.7 14.1 20.3

NOS 127 0 0 Ò 0 0 PO!,TO 167 168 170 166 169 164 165
DISTANCIA 10.7 12.3 12.6 13.1 14.4 15.E 22.5

ES 122 626 O 0 0 O PONTOS 168 653 169 663 664 658 167 657 665 654
DISTANCIA 7.5 7.6 9.6 11.8 11.9 13.3 13.5 13.7 14.1 15.£

KB 129 62? 0 0 0 0 PONTOS 168 169 663 664 658 167 659 665 654 17*
DISTAÍC1A 3.3 5.4 7.6 7.7 9.1 9.3 9.5 9.9 11.0 1 U

« S  m m  O O O O PONTE 168 169 663 664 658 167 659 665 654 171
DISTSC1A 5.6 7.7 9.9 10.0 11.4 11.6 11.8 12.2 13.3 13.5

IBS 131 627 0 0 0 O POSTO 167 166 170 169 164 663 664 658 659 16t
DISTANC1A 5.8 7.4 7.7 9.5 10.9 11.7 11.8 13.2 13.6 1J.7

NDS 132 0 0 0 0 O F0N70S 167 168 170 166 169 164 165
;  DISTANCIA 8.2 9.8 10.1 11.9 11.9 13.3 20.1

KB 133 O 0 O 0 O POKTDS 166 167 165 168 170 169 164
DISTANCIA 2.7 11.3 12.1 12,9 13.2 15.0 16.4

HE 134 0 0 O 0 O PK.TO 166 167 165 1 65 170 169 164
DISTANCIA 5.2 13.8 14.6 15.4 15.7 17.5 1E.9

KS 135 0 O O 0 0 POOTDS 166 167 165 168 170 16? 164 .
DIST&CIA 11.8 20.4 21.2 ■ 22.0 22.3 24.1 25.5

©S 136 0 0 O 0 0 PCfíTDS 166 1 67 165 168 170 16? 164
DISTA/CIA 9.1 17.7 18.5 19.3 19.6 21.4 22.6

KB 137 O 0 0 0 0 PDi.TO 166 167 165 168 170 16? 164
DlSTAfiCIfi 7.9 16.5 17.3 ÍB.l 1B.4 20.2 21.6

KS 138 0 0 0 0 0 PONTO 166 167 165 liS 170 169 164
DISTANCIA 11.i 19.7 20.5 21.3 21.6 23.4 24.6

KB? 13? 0 0 0 0 O PCCÍTD3 166 167 l<,5 US 170 M  16?
DISTANCIA 15.6 24.2 2c..( 25.6 26.1 27.9 2i. 1

Kj? 140 0 O 0 0 0 fONTO 166 165 117 léE 170 169 ié4
MSTfi-ElA 12.t 22.2 2c.8 28. < 2S.7 30.6 31.9

1«  o o o {• o r a n c s  i t i  ii=. i&g 170 16? u í
M3ICCK 6.4 :7.í 22.i  Z4.0 24.1 26.! 1 ? .!'
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NE 142 0 0 () 0 0 (■.»'(TuS ’ -66 165 167 lfí 170 169 164
DISTAfrCIft 5.2 14.6 15.2 20.8 21.1 22.9 24.3

NOS Iv3 0 0 0 c 0 PONTO? 166 165 167 !68 170 169 164
DISTANCIA 2.5 11.9 16.5 18.1 18.4 20.2 21.6

NOS 144 0 0 0 0 0 FMK 166 167 165 168 170 169 164
DISTANCIA £.3 14.9 15.7 16.5 16.8 18.6 20.0

NOS 145 0 0 0 0 0 PONTGS 167 16S 170 169 164 166 165
DISTANCIA 5.6 7.5 7.5 9,6 10.7 13.5 17.5

NGS 146 640 0 0 0 0 KMTDS 167 168 170 169 164 663 664 658 166 £5?
DISTA'iCIA 3.3 5.2 5.2 7.3 8.4 9.5 9.6 11.0 11.2 11.4

NOS 147 Ml 0 0 0 0 PGNTC3 167 170 164 169 166 163 165 663 664 658
DISTANCIA 2.3' 4.2 7.4 8.2 10.2 11.0 14.2 19.3 19.4 20.8

ICS 148 639 0 0 0 0 P0SÎT0S 168 169 663 664 658 167 65? 665 654 170
DISTANCIA 4.2 6.3 8.5 8.6 10.0 10.2 10.4 10.8 11.9 12.1

m 14V £38 0 0 0 0 PGHTG3 168 169 663 664 658 167 65? 665 654 170
DISTANCIA 3.2 5.3 7.5 .7.6 9.0 9.2 9.4 9.8 10.? 11.1

m 150 642 0 0 0 0 KEÏÏÛS 167 170 163 169 164 663 664 166 653 659
DISTtfCIA 3.3 5.2 5.4 7.5 8.4 9.7 9.8 11.2 11.2 11.6

NCS 151 637 o 0 0 . 0 FüNTQS 168 169 663 664 658 •167 £59 665 654 170
DISTANCIA 1.0 3.1 5.3 5.4 6.8 7.0 7.2 7.6 . 8.7 8.9

NOS 152 648 0 0 0 0 KSNT03 170 167 168 164 169 663 664 166 658 65?
DISTANCIA 4.5 5.1 .7; 2 7.7 S.5 11.5 11.6 13.0 13.0 13.4 '*

NOS 153 £49 0 0 0 0 PîWTDS 170 167 164 169 166 165 168 663 664 653
DISTANCIA 2.5 4.0 5.7 6.5 11.9 12.5 12.7 17.6 17.7 19. í

NOS 154 0 0 0 0 0 KNTûS 167 166 Í65 168 170 169 164
DISTANCIA 1.8 9.7. 10.3 10.5 10.5 12.6 13.7

NOS 155 0 p 0 0 0 FGÍÍOS 165 166 167 168 170 16? 164
DISTAiEIA 6.6 7.8 21.3 23.4 23.7 *■*: e 26.9

NOS 156 0 0 0 0 0 .KKTÜS 166 165 167 163 170 169 164
DISTANCIA 5.3 14.7 19.3 20.9 21.2 23.0 24.4

ftS 157 C 0 0 0 0 POHTGS 1ÓÓ 165 167 168 170 16? 164
DISTkNCîA 14.4 23.8 28.4 30.0 30.3 32.1 33.5

KCS 15« 0 0 0 0 0 PÛNTC3 lèó 165 167 !6B 170 16? 164
DISTANCIA 11.2 20.6 25.2 26.8 27.1 23.9 30.3

NOS 159 205 0 0 0 0 PÜM7D3 164 167 260 165 25? lòj 163 170 265 16?
DISTANCIA 1.5 6.2 8,1 8.8 10.1 14.1 14.9 !4.9 15.6 17.0

(53 160 650 0 0 0 0 FtWTOS 169 170 167 lie 164 £63 k A 166 658 65?
DISThCIA 2.0 £.1 6.7 6.8 9.3 13.1 13.2 14.6 14.6 15.0

NBS 161 202 0 0 0 0 PONTOS 262 166 263 260 165 25? 167 258 265 168
DIS7A.NCIA 10.2 14.2 18.0 21.6 23.6 23.6 28.2 28.9 29.1 29.8

m 162 203 0 0 0 0 PCf-TCS 260 259 262 263 166 265 258 266 267 263
DISTfiífilA 9.5 11.5 13.0 14.4 17.0 17,0 17.3 19.8 21.? 25.0

Nj 3 163 204 0 0 0 0 FÍÍÍTOS 260 165 259 265 266 267 268 262 263 166
DiSTATiClA 2.9 3.6 4.9 10.4 13.2 15.3 18.4 13.6 20.0 22.6



fifc Í M M  0 0 0 0 tote M  ló7 2c0 163 2» 144 148 170 2 iS  1 «

DISTANCIA .0 4.7 6.6 7.3 8.6 12.4,13.4 13.4 K.! 15.5

KGS 145 141 0 0 0 0 FSflOS 145 240 259 262 263 144. 265 25P 244 267

DJSTfiíiCiA .0 11.5 13.5 15.0 Í6.4 19.0 19.0 19.3 21.8 23.9

NOS 145 0 0 0 0 0 PtWIDS 166- 165 167 148 170 169 144

DISTfiíiCIA .0 9.4 17.4 19.0 19.3 21.1 22.5

NOS 167 0 0 0 0 0 PONTO 147 144 143 170 149 144 165

DISTARIA .0 7.9 6.7 8.7 10.8 11.9 17.3

NOS 148 640 0 0 0 0 PDOTOS 148 149 643 444 147 459 645 170 164

DISTANCIA .0 2.1 4.3 4.4 6.0 6.2 4.6 7.9 8.0 11.1

MS 149 442 0 0 O 0 POWJDS 169 643 444 459 465 170 444 147 148 658

DISTANCIA .0 2.2 2.3 4.1 4.5 6.4 4.7 7.2 . 9.3 9.6

NDS 170 441 0 0 0 0 FWT&3 170 lfc4 149 147 145 148 663 4M 144 653 

DISTANCIA • .0 3.2 4.0 7.9 10.5 10.8 15.1 15.2 15.3 16.6

,i03 201 0 0 0 0 c' RKI3S 242 243 240 259 244 253 245 265 241 247
DISTAfEIA 4.6 14.4 1B.0 20.0 22.8 25.3 25.5 28.3 30.1 30.4

NC3 202 141 0 0 0 0 FDMTOS 262 144 243 240 259 244 147 258 245 143

DiSTtfCIA 10.2 14,2 18.0 21.4 23.4 24.4 28.2 28.9 29.1 29.8

NOS 203 142 0 0 0 0 HMDS 240 259 242 244 . 243 245 144 258 264 241

DISTAíCIA 9.5 11.5 13.C* 14.3 14.4 17.0 17.0 17.3 19,3 2!.6

MS 2C4 143 0 0 C O PONTOS 240 261 .259 244 245 244 247 243 2# 7 243

DISTANCIA 2.9, 3.4 4.9 7.7 10.4 13.2. 15.3'18*4 Í U  20.0

KS 205 159 0 0 0 0 FOTOS 244 147 240 241 259 . 166 143 245 246 267

DISTANCIA 1.5 4.2 8.1 8.8 10.1 14.1 14.9 15,4 13.4 20.5

NOS 206 502 0 0 0 0 KNTÛS 258 259 240 241 262 243 244 245. 244 2.-7 

DISTAíiCIA 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999,0 999.0

NOS 20? 591 0 0 0 0 P&MTOS 244 240 261 259 245 244 267 243 262 263
DISTANCIA 1.4 8.2 , 8.9 10.2 15.7 18.5 20.6 23.7 23.9 25.3

KQS 208 0 0 0 0 0 FflfíTÚS 240 259 244 243 245 253 264 241 247 253
DISTANCIA 4,3 4.8 9.6 9.7 12.3 12.4 15.1 14.9 17.2 20,3

K5 209 0 c 0 0 0 FKiuS 240 259 262 244 243 245 253 7òò 241 2i7
DISTAfSIA 7.3 9.3 10.0 12.1 12.2 14.5 15.1 17.4 19.4 19.7

?33 210 0 0 0 0 0 PffiíTOS 262 243 240 25? 244 256 245 244 241 247
DISTANCIA 4.5 14.3 17,9 19.9 22.7 25.2 25.4 23.2 30.0 30.3

(<03 211 0 0 0 0 0 PüríTÜS 262 .243 260 259 264 253 265 244 2:1 267
DISTANCIA 3.0 10.8 14.4 16.4 19.2 21.7 2!.9 24.7 24.5 24.4

(03 212 0 0 0 0 0 PK,1CS 253 259 -250 241 242 243 264 245 245 267
DISTANCIA 999.0 999.0 999.0 999.0 999.0 999.0 999.6 999.0 99?.? 999.0

KOS 213 0 0 0 0 0 remes 243 240 259 262 244 253 245 2-64 261 247
DISTANCIA 5.0 8.6 10.6 11.3 13.4 15.9 14.1 13.9 20.7 21.0

NC£ 214 0 0 0 0 0 POST03 263 260 259 262 244 258 245 266 261 2c7
DiSTAÆIA 7.2 lo.e 12.8 13.5 15.4 18.1 Î3.3 21.1 2i . l 23.2

NDS 215 C 0 O 0 O PSITCS 263 260 259 262 264 258 245 266 24! 247 

DISTANCIA 9.3 12.9 14.9 15.6 17.7 20.2 20.4 23.2 25.0 25.3
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(fjS y.i> 0 0 0 o o FMI 03 263 260 258 25? I t t 265 264 266 267 270
DISTANCIA 5.2 14.7 16.1 >6.7 17.4 17.7 19.5 20.5 22.6 25.0

NG3 217 0 0 o 0 0 P8ÍTDS • 2 63 2S 260 265 259 262 266 264 767 270
DISTANCIA . 3.0 13.9 14.6 15.5 Í6.6 17.3 18.3 19.4 20.4 22.8

NÓS 218 0 0 0 0 0 POSTOS 263 253 260 265 25? 262 266 264 267 270
DISTANCIA 1.0 .11.9 12.6 13.5 14.6 15.3 16.3 17.4 18.4 20.8

Nffi 219 0 0 0 0 0 PONTOS 263 260 265 253 259 262 266 264 267 268
DISTANCIA 8.4 11.0 11.0 11.3 13.0 13.7 13.8 1S.S 15.9 19.0

NOS 220 0 0 0 0 0 PONTOS 263 260 265 258 259 262 266 264 267 263
DISTANCIA 1.7 11.7 11.7 12.0 13.7 14.4 14.5 16.5 16.6 19.7

(85 221 0 0 0 0 0 PONTOS 263 265 258 266 267 264 260 268 270 »9
DISTANCIA 5.9 8.5 8.8 11.3 13.4 14.1 15.9 16.5 17.5 17.9

líOÔ 222 0 0 0 0 0 PONTOS 263 253 260 265 270 25? 262 266 264 267
DISTANCIA 4.3 7.2 14.3 14.3 15.9 16.3 17.0 17.1 19.1 19i2

®S 22J 0 0 0 0 0 FOTOS' 265 266 267 263 264 253 268 270 260 261
DISTANCIA 4.8 7.6 »•7. 9.8 10.4 12.7 12.8 15.7 17.0 17.7

NOS 224 0 0 o 0 0 PONTOS 263 265 258 ' 266 267 270 264 268 260 259
DISTANCIA 7.0 7.6 9.9 10.4 12.5 12.9 13.2 15.6 17.0 19.0

NÜ3 225 504 0 0 o o PONTOS 265 266 267 264 549 268 550 562 552 561
DISTANCIA 3.6 6.4 8,5 9.2 11.2 11.6 12.5 13.1 14.4 15.2

m 226 505 0 0 0 o PONTOS 266 267 54? 263 550 562 552 561 55? 560
DISTANCIA 1.8 3.9 6.6 7.0 7.9 8.5 9.8 10.6 12.0 12.1

NOS 227 503 9 0 0 0 PONTOS 266 267 549 268 550 562 552 561 55? 540
DISTAfEIA 4.9 7.0 9.7 10.1 11.0 11.6 12.9 13.7 15.1 15.2

NOS 228 518 0 o 0 o PONTOS 26? 270 265 266 267 264 567 263 54? 263
DISTANCIA 2.1 B.2 S. 8 11.6 13.7 14.4 14.9 16.0 16.4 16.8

fiOS 229 51? 0 0 0 o PONTOS 265 266 267 264 263 54? 268 270 550 562
DISTANCIA 4.5 7.3 9.4 10.1 11.7 12.1 12.5 12.9 13.4 14.0

IBS 230 520 0 0 0 0 FOTOS 263 265 270 253 266 267 264 26? 567 268
DISTANCIA 9.4 10.0 10.6 12.3 12.8 14.? 15.6 16.7 17.3 18.0

NOS 231 523 0 0 0 0 FCííTDS 270 26? 567 562 253 561 565 265 DoO 54?
DISTANCIA 2.1 8.2 8.B 12.1 13.1 14.2 14.8 14.9 15. fc 16.0

N08 232 522 rt 0 0 o PONTE.... 270 f;'C í vJ 269 567 266 267 264 562 253 263
DISTANCIA 4.3 8.5 10.4 11.0 11.3 13.4 14.1 14.3 15.3 15.7

NG3 233 521 0 0 0 0 PONTOS 270 253 265 269 567 263 266 267 264 562
DISTANCIA 6.6 8.6 10.8 12.7 13.3?' 13.4 13.6 15.7 16.4 16.6

NOS 234 0 0 0 o o FONTES 258 270. 263 265 26$ 26? 267 264 269 260
DISTANCIA 6.2 8.9 11.0 11.6 14.4! 15.0 16.5 17.2 •9.6 21.0

N33 235 0 0 0 0 0 FffiTOS 2S3 270 263 265 266 26? 267 264 263 260
DISTANCIA 3.2 11.9 14.0 14.6 17.4 13.0 19.5 20.2 'a .,0 24.0

fâS 236 0 c 0 0 0 FK.T09 263 253 270 260 265 259 262 266 26$ 267
DISTANCIA 5.7 5.3 14.5 13.7 15.7 17.7 18.4 15.5 íV.f* 20.6

NB 237 0 o 0 0 0 f̂ f-rros 263 2o8 260 270 265 259 262 266 264 267
DISTANCIA 4.9 3.0 16.5 16.9 17.4 lb.5 19.2 20.2 21.3 22.3
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lö-; i m  0 u V 0 i iuiii-3 2ß 256 2(6 270 265 Î» 262 266 244 li?
OlSWtíifi 6.8 iO.Î IB,4 19.2 19.3 20.4 21.1 22.1 23.2 24.2

tas 239 0 0 0 0 0 fftTüô 2Ó3 253 260 259 262 245 270 264 266 267
DîiïWCIA 3.9 12.8 19. < 20.4 21.1 21.4 21.7 23.2 24.2 26.3

kE 240 0 0 0 C 0 POíiTOS 258 '263 260 259 262 265 270 264 266 267
DISTKCIA 10.0 12.0 21.5 23.5 24.2 24.5 24.8 26.3 27.3 29.4

IBS 241 0 0 0 0 0 PONT« 253 263 260 270 265 259 262 266 264 267
DiSTAíiCIA 7.4 9.9 21.5 22.3 22.4 23.5 24.2 25.2 26.3 27.3

NOS 242 0 0 0 0 0 PDNTDS 253 263 260 270 265 259 262 266 264 267
DISTARIA 4.3 e . l  1 9 . 7  1 9 . 9  20.6 21.7 22.4 23.4 24.5 25.5

NOS 243 C 0 0 0 0 P0ÜTOS 258 263 270 260 2Ó5 259 262 266 264 267
DISTANCIA 2.6 8.9 17.7 18.9 18.9 20.9 21.6 21.7 23.7 23.6

(53 244 0 0 0 0 0 PiïiïOS 253 270 263 265 266 269 2ò7 264 268 260
DISTANCIA 3.0 12.1 14.2 14.8 17.6 16.2 19.7 20.4 22.8 24.2

WOS 245 0 0 Ö 0 0 P0H7D3 258 270 - 265 269 263 266 267 264 268 260
DISTANCIA 5.3 9.9 14.1 16.0 16.5 16.9 19.0 19.7 22.1 26.3

KOS 246 535 0 0 0 0 PCÜTOS 258 270 265 269 567 266 ' 267 562 264 263
DISTANCiA 7.6 7.6 li.8 13.7 14.0 14.6 16.7 17.3 17.4 13.6

MB 247 534 0 0 0 0 PONTO 253 270 567 265 562 269 266 565 561 560
DISTAnCIA 9.8. 9.8 11.8 14.0 15.1 15.9 16.8 17.1 17.2 16.6

HOS 243 539 0 0 0 0 PffiiTB 253 270 265 269 567 266 267 562 264 263
DISTANCIA 13.3 13.3 17.5 19.4 19.7 20.3 22.4 23.0 23.1 24.5

NJS 24? 53S 0 0 0 0 POSÍTOS 258 270 265 269 567 266 267 562 264 263
DISTfttIA 11.2 11.2 15.4 17.3 17.6 18.2 20.3 20.9 21.0 22.4

KB 250 0 0 0 0 0 HJNÎ8S S3 270 265 269 263. 266 267 264 26S 260
DISTANCIA ■ 8.9 ’3.5 17.7 19.6 20.1 20.5 22.6 23.3 25.7 29.9

(OS 251 0 0 0 . 0 0 PKÜ03 258 270 263 265 266 269 267 264 268 260
DISTSSIh 6.5 15.6 17.7 18.3 21.1 21.7 23.2 23.9 26.3 27.7

' KS 252 0 0 0 0.0 PONTOS 253 263 270 260 2fc5 259 262 266 264 267
DISTANCIA 3.7 15.0 23.8 25.0 20.0 27.0 27.7 ' 27.3 29.8 29.9

NOS 25-3 0 0 0 0 0 KsHQS 258 263 270 260 265 259 262 - 266 264 267
DISTffiÜlA 6.1 12.4 21.2 22.4 22.4 24.4 25.1 25.2 27.2 27.3

IBS 254 0 0 0 0 0 PONTOS 258 263 240 270 265 25? 262 266 264 267
DI3TSCW 3.3 11.6 23.2 23.4 24.1 25.2 25.9 26.9 28.0 29.0

MS 255 0 0 0 0 0 FKÍIÍJô 258 263 2« 270 265 25? 262 266 264 267
DISTANCIA 10.9 13,4 25.0 25.8 25.9 . 27.0 27.7 28.7 29.8 30.8

NOS 256 C 0 0 0 0 FÚKÍüS 253 263 260 25? 262 265 270 264 266 267
DISTísCiA 13.5 15.5 25.0 27.0 27.7 28.0 23,3 29.3 30,8 32.9

©3 257 0 0 0 0 0 PSiTCS 263 245 253 266 . 267 264 260 263 2'? 259
DISTANCIA 7.7 10.3 10.6 13.1 15.2 15.9 17.7 18.3 19.3 19.7

®5 253 0 0 0 0 0 PRffiS 253 263 270 265 2c-4 269 260 267 264 25?
DISTANCIA .0 11.5 15.1 17.8 20.6 21.2 21.5 22.7 23.4 23.5

K03 259 544 0 0 0 0 FôflBS 25? 264 260 261 265 266 267 263 262 263
DiSlAÍICIA .0 2.8 9.4 10.1 16.9 19.7 21.8 24.9 25.1 26.5
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Nj} 260 543 0 Í.J 0 0 r Oft 05 160 259 264 265 í'--ó 26! 267 549 2ÓÓ 550
DISTANCIA .0 2.0 4.8 7.5 Î0.3 12.1 12.4 is.: 15.5 16.4

NOS 261 165 0 0 0 0 PDNTGS ■ 261 260 259 262 264 263 265 166 253 266
B!STft‘<€ÍH .0 11.5 13.5 15.0 16.3 16.4 19.0 19.0 19.3 21.8

NOS 262 0 0 0 0 0 PONTOS 262 263 260 259 264 258 265 266 26! 267
DISTANCIA .0- 7.8 11.4 13.4 16.2 13.7 13.9 21.7 23.5 23.8

œs 263 0 0 0 0 0 PONTOS 263 260 265 253 259 262 266 2M 267 248

DISTANCIA .0 12.5 12.5 12.8 14.5 15.2 15.3 17.3 17.4 20.5

NOS 264 164 0 0 0 0 PONTES 264 167 260 261 259 166 168 245 266 247
DISTANCIA .0 4-7 6.6 7.3 8.6 12.6 13.4 14.1 16.9 19.0

ras 265 545 0 0 0 0 PONTOS 265 266 267 264 549 263 550 562 552 541
DISTANCIA .0 2.8 4.9 5.6 7.6 8.0 8.? 9.5 10.8 11.6

NOS 266 547 0 0 0 0 PONTOS 266 267 549 268 55-5 562 552 561 559 540
DISTANCIA .0 2.1 4.8 5.2 6.1 6.7 8.0 8.3 10.2 10.3

NOS 267 543 0 0 0 0 PONTOS 267 549 268 550 562 rr"
M i 561 559 560 551

DISTANCIA .0 2.7 3.1 4.0 4.6 5.9 4.7 8.1 8.2 9.2

KOS 263 546 0 û 0 0 PONTOS . 168 264 267 549 550 562 552 561 559 540
DISTANCIA .0 8.7 10.8 13.5 14.8 15.4 16.7 17.5 18.9 19.0

MS' 269 563 0 0 0 0 PONTOS 269 270 265 266 267 264 567 263 549 263
DISTANCIA .0 6.1 6r7 9.5 11.6 12.3 12.8 13.9 14.3 14.7

NOS 270 569 0 0 0 0 POHTDS 270 249 567 562 541 545 2 65 560 549 546
DISTANCIA .0 6.1 6.7' 10.0 12.1 12.7 12.8 13.5 13.9 15.0

KOS 30! 511 0 0 0 0 PONTOS 355 352 357 36.! 356 353 351 366 354 362
DISTANCIA 1.8 3.4 3.6 4.3 6.8 7.6 8.6 9.4 11.0 11.2

NOS 302 427 0 0 0 0 PONTOS 355 352 361 353 464 36-4 354 362 462 340
DISTANCIA 1.8 3.4 4.3 7.6 8.5 9.4 11.0 11.2 ti.3 12.8

NOS 303 426 0 0 0 0 PGríTOS 353 354 462 352 T r r
■JJJ 367 361 464 366 362

DISTANCIA 1.6 5.0 5.3 6.1 7.7 9.4 9.9 10.9 14.8 14.9

.KOS 304 425 0 0 0 0 TONTOS 354 353 462 367 341 352 464 355 364 342
DISTANCIA 1.7 8.4 12.1 16.1 Í4.6 17.2 17.7 13.8 21.5 21.4

NOS 305 537 0 0 0 0 PONTOS 350 547 542 563 561 560 549 550 545 547
DISTANCIA 5.0 2 o. 2 28.5 29.7 30.6 32.0 32.4 33.7 35.8 38.6

NOS 306 433 0 0 0 0 PONTOS ■-■353 354 442 367 341 352 464 355 364 362
DISTANCE 7.1 7.1 10.8 14.8 15.3 15.9 16.4 17.5 20,2 20.3

(3S 307 432 0 0 0 0 PONTOS 353 354 442 367 361, -352 464 355 366 362
DIST&iCIA 5.0 5.0 8.7 12.7 13.? 13.8 14.3 15.4 1S.1 18.2

NOS 308 431 o 0 0 0 PONTOS 353 354 462 367 361 352 464 355 364 362
DISTANCIA 3.4 3.4 7,1 11.1 11.6 12.2 12.7 13.6 16.5 16.6

nos 309 430 0 0 0 0 PONTOS S3 354 462 367 34! 352 464 355 3:4 342
DISTKSIA 1.7 5.1 5.4 9.4 9,9 10.5 ti. 0 12.1 14.8 14.9

m 310 429 0 0 0 0 FONTGS 353 rr n 355 354 4i2 36? 361 « í,4 3:4 342
DIST&ÜÜIA 3.4 4.3 5.9 6.8 7.1 7.6 8.1 9.4 13.0 13.1

K3S 311 42* 0 0 0 0 RKTDS 35? 355 353 361 444 354 462 367 366 342
DISTANCIA 1.8 3.4 5.9 5.9 6.9 9.3 9.6 10.1 ií.O 12.8
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i«s 512 51ï U 0 II 0 rVtiiô 3f4) 339 569 Í X 352 550 357 361 y.i> Zíiti
DISTANCIA 3.7 5.5 7.4 7.? 9.5 9.6 9.7 10.4 10.7 12.9

NOS 313 43? 0 0 0 0 FGNÏOS • 361 7C“ 355 353 366 464 362 354 462 360
DiSTAüCIA . 3.4 4.0 5.6 B.l S. 5 9.1 10.3 11.5 11,8 11.9

NOS 314 433 0 0 0 0 PONTOS 367 561 352 355 353 366 362 464 354 462
DISTANCIA 5.4 5.9 6.5 S.l 10.5 10.8 10.9 11.6 13.? 14.3

NOS 315 437 0 0 0 0 PONTOS 353 367 354 361 4í2 352 355 366 362 464
DISTANCIA 4.0 7.! 7.4 7.6 7.7 8.2 9.8 12.5 12.6 13.3

NOS 316 436 0 0 0 0 PONTOS 353 354 367 361 462 352 355 366 362 464
DISTANCIA 5.7 5.7 8.9 9.4 9.4 10.0 11.6 14.3 14.4 15.0

NOS 317 435 0 0 0 0 PONTOS 353 354 367 361 462 352 355 366 362 464
DISTANCIA 7.4 7.4 10.6 11.1 11.1 11.7 13.3 16.0 16.1 16.7

tss 318 434 0 0 • 0 0 TCNTOS 353 354 367 361 462 352 355 366 362 464
DISTANCIA 9.4 9.4 12.6 13.1 13.1 13.7 15.3 18.0 18.1 13.7

NOS 319 0 0 0 0 0 PONTOS 353 354 367 361 352 355 366 362 360 368
DISTANCIA 11.9 11.9 15.1 15,6 16.2 17.3 20. j 20.6 24.1 24.8

NOS 320 .0 0 0 0 0 PONTOS 167 353 354 '366 36-2 361 352 368 365 355
DISTANCIA 8.4 13.8 13.6 13.8 13.9 17.5 18.1 18.1 18.7 19.7

NOS 321 0 0 0 0 0 PONTOS 353 354 367 361 352 355 366 362 363 -360
DISTANCIA B.2 8.2 10.3 11.9 12.5 14.1 15.7 15.8 <V\avA» 20.4

ira 322 0 0 0 0 0 PWÎ05 367 353 354 361 366 362 352 355 363 365
DISTANCIA 4.8 6.4 9.8 '10.0 10.2 10.3 10.6 12.2 14.5 15.1

NOS 323 0 0 0 0 o PONTOS 367 353 366 362 354 361 352 363 365 355
DISTANCIA 3.0 6.1 S. 4 8.5 11.5 11.7 12.3 12.7 13.3 13.9

NOS 324 515 0 0 0 0 PÖNT03 366 362 367 368 365 361 352 364 355 363
DISTANCIA 3.2 5i 0 7.4 7.5 8.1 10.7 11.3 11.4 12.9 13.7

NOS 325 514 0 0 0 0 PONTOS 360 359 366 560 355 362 352 550 357 367
DISTANCIA 5.6 7.4 B.O 9.3 9.8 9.8 11.4 11.5 11.6 12.2

NOS 326 513 o 0 0 0 PONTOS 363 567 562 560 56S 3-60 . 561 550 369 359
DISTANCIA 3.2 .6.6 9.9 10.6 11.1 11.3 12.0 12.8 13.0 13.1

NCS 327. 0 o 0 0 0 PONTOS. ' 362 3*6 367 361 368 352 365 355 v*U*T 353
DISTANCIA l.b 3.4 4.0 7.3 7.7 7.9 8.3 9.5 11.6 12.0

NOS 328 0 0 0 0 0 PONTOS- • ..-367 366 362 353 363 365 36! 352 354 355
DISTANCIA 1.5 6.9 7.0 10.1 11.2 1.1.8 12.7 13.3 13.5 14,9

KvS 32? 0 0 o 0 0 FWíTOS 367 353 366 362 354 351 352 368 355
DISTAítCIA 3.1 8.1 8.5 8.6 11.5 £1.7 12.3 12.8 13.4 Í3.9,

NOS 330 0 (1 0 0 0 P05ITOS 367 366 362 353 354 / 36S 365 361 352 355
DISTANCIA 7.4 12.8 12.9 14.7 14.7 17,1 17.7 18.4 19.0 20.6

NCS 331 0 0 0 0 0 PONTOS 367 3-66 362 353 354 363 365 361 352 355
DISTANCIA 5,5 10.9 11.0 13.0 13.0 15.2 15.8 16.7 17.3 18.9

NOS 332 0 0 0 0 0 PONTOS 367 366 362 353 354 3« 3-65 361 352 355
distancia 3.6 9 .'!< 9.1 11.1 11.1 1-3.3 13.9 14.8 15.4 17.0

NOS' 333 0 0 c 0 0 PONTOS 367 366 362 353 369 361 352 354 355
CÍSTk .CÍA l.B 7.2 7.3 11.4 11.5 12.1 13.0 13.6 14.8 15.2
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NüS 334 û 0 0 0 0 FGJiC.5 3£4 ZL-2 347 368 365 341 352 355 ; S >
DISTm.JIA 3.0 3.1 5.5 7.3 7.? 8.3 U 11.0 11.2 13.5

N3S 335 516 0 0 0 0 Pû'iTDS 3Í5 364 363 360 567 359 364 562 560 355
DIST.WCIA 2.5 5.B 8.1 11.3 í 1.5 13.1 13.7 14.8 15.0 15.5

NOS 334 526 0 0 0 0 PKJ70S 369 344 343 345 343 56? 562 560 568 541
DiSTPiCIA 5.4 . à-7 9.0 9.B 10.5 12.4 15.7 16.4 14.9 17.6

KB 337 527 0 0 0 0 FWTOS 349 364 343 345 348 567 562 560 548 541
DISTANCIA 3.1 4.2 4,5 7.3 8.0 9.9 13.2 13.9 14.4 15.3

NOS 138 523 0 0 0 0 PONTOS 368 370 366 342 34? 350 367 365 361 352
DISTANCIA 2.5 11.0 12.! 12.2 14.4 14.6 14.6 17.0 17.9 18.5

NOS 339 0 0 0 0 0 ■ FtSNTOS 366 362 367 348 365 341 352 355 364 353
DISTANCIA 7.3 7.4 9.8 11.6 12.2 13.1 13.7 15.3 15.5 17.3

nos 340 0 0 0 0 0 P5NÏDS 367 ■ 364 362 353 .346 365 354 361 352 355
DISTANCIA 7.9 13.3 13.4 17.5 17.4 13.2 19.1 19.1 19.7 21.3

NOS 341 0 0 0 0 0 PONTOS 367 346 362 353 348 365 354 361 352 355
DISTANCIA 6.1 lt.5 11.6 15.7 15.8 14.4 17.3 17.3 17.9 19.5

NOS 342 0 0 0 0 0 POTTOS 367 346 342 353 354 348 365 361 35? 355
DISTANCIA 7.9 13.3 13.4 15.4 15.4 17.6 18.2 19.1 19.7 21.3

nos 343 0 0 0 0 0 PttiïOS 367 366 362 353 354 343 345 361 352 355
DISTANCIA 13.7 19.1 ÍÇ.2 21.0 21.0 23.4 24.0 24.7 25.3 26.9

MB 344 0 0 0 0 0 POÎiTüS 367 364 342 353 354 348 345 361 352 355
DISTANCIA 11.9 17.3 17.4 19.2 19.2 21.4 22.2 22.9 23.5 25.1

ffiS 345 529 0 0 0 0 PONTOS 370 363 349 350 365 364 346 342 363 347
DISTANCIA 5.1 8.4 8.5 8.7 12.7 14.0 18.0 13.1 18.3 20.5

NOS 344 530 0 0 0 0 PONTOS 370 348 3-4? 365 364 344 362 363 350 347
DISTANCIA 2.6 5.9 6.0 10.2 13.5 15.5 15.6 15.8 13.0 18.0

ISS 347 531 0 0 0 0 PONTOS 369 344 343 345 368. 547 56.2 560 563 541
DISTANCIA 6.2 7.3 9.4 10.4 11.1 13.0 16.3 17.0 17.5 18.4

NE 343 532 0 0 0 0 Fí?<"G3 369 364 567 343 345 368 542 563 561 560
DISTANCIA 8.6 9.7 10.6 12.0 12.8 iC>iO 13.? 15.1 iò. 0 17.4

NOS 349 534 0 (f 0 0 F-OrílCS 567 56.2 543 5M 560 549 550 545 547 551
DISTfiCiA 14.7 13.0 19.2 20.! 21.5 21.9 23.2 25.3 28.1 S .  4

MB 350 554 0 0 0 o FCíiTOS 350 567 542 563 561 540 54? 550 C.C 547
DISTAliCjft .0 20.2 23.5 24.7 2ti.6 27.0 27.4 28.7 30.3 33.6

NOS 351 445 0 0 0 0 PÚNÍD3 351 356 355 352 361 353 464 366 354 362
DISTANCIA .0 í.e 4.8 5.7 9.0 9.9 10. B 12.4 12.6

©S 352 463 o 0 0 0 PffifTDS 352 353 444 354 462 355 347 361 <57 366
DISTANCIA .0 4.2 5.1 7.6 7.9 10.3 12.0 12.5 13.7 17.4

NOS 353 441 0 0 0 0 PONTOS. 353 ■354 442 464 367 341 352 355 3ó6 342
DISTfiíiCIA .0 3.4 3.7 9.3 11.1 11.4 12.2 13.8 16.5 16.4

NOS 354 460 0 0 0 0 PftiTOS 154 353 462 367 •361 352 464 355 366 342
DISTAiíCtfi .0 4.7 10.4 14.4 14.9 15.5 14.0 17.1 19.8 19.9

tCS 355 447 554 0 0 0 FftíTDS 355 341 352 366 353 362 444 360 347 368 
DxSíhKCÍA ■ .0 2.5 5.2 7.6 9.3 9.4 10.3 11.0 11.8 l i .9
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fco 354 464 K.-5 0 

fíHS 357 553 0 0 

NOS 356 552 668 0 

(«S 359 559 670 0 

NÍB 360 558 0 0 

ÍES 341 468 557 0 

KS 362 0 0 0 

MS 363 546 0 0 

NOS 364 565 0 0 

NOS 365 564 0 0 

fôS 366 563 0 0 

NOS 367 0 0 0 

fê]S 368 541 0 0 

JBS 369 570 0 0 

l-::s 370 542 0 0 

N2S 401 614 0 0 

NDS 402 615 0 0 

NOS 403 0 0 0 

K3 404 0 0 0 

!35 495 0 0 0 0 

Kffi 406 0 0 0 0 

KGS. 407 0 0 0 0

0 0 FfíííÔ  j  .o 5 vji iti . i;l ZLj ;-jj 362 464 J60
PiSTiVICIA .0 1.« 1.8 3.9 6.6 9.0 10.7 10.8 11.7 12.4

0 0 FíNTDS 357 356 355 351 34! 352 366 353 362 360
DISTANCIA .0 3.2 4.6 5.0 7.1 9.8 12.2 13.9 14.0 15.6

0 0 PCMTD3 358 759 355 560 352 357 550 361 363 356
DISTANCIA .0 2.2 4.0 4.1 5.6 5.8 6.3 6.5 7.4 9.0

0 0 PONTOS 359 560 550 363 56-7 551 562 659 568 360
DISTANCIA .0 1.9 4.1 5.2 8.6 9.3 11.9 12.5 13.1 13.3

0 0 PONTOS 360 359 560 355 352 550 357 361 363 356
DISTANCIA .0 1.3 3.7 4.2 5.8 5.9 6.0 .6.7 7.0 9.2

0 O. PONTOS 36! 366 362 360 367 368 345 359 560 355
DISTANCIA .0 5.1 6.9 8.5 9.3 9.4 10.0 10.3 12.2 12.7

0 0 PONTOS 362 367 361 352 355 353 366 354 360 368
DISTANCIA .0 5.5 5.7 6.3 7.9 10.4 10.8 13.8 14.2 15.1

0 0 PttnDS . 363 567 562 560 568 561 550 349 549 344
DISTANCIA .0 3; 4 4.7 7.4 7.9 8.8 9.4 9.8 10.4 10.9

0 0 PONTOS 344 363 567 562 ' 560 563 561 550 369 549
DISTANCIA .0 2.3 5.7 9.0 9.7 10.2 11.1 11.9 12.1 12.9

0 0 PONTOS 365 364 363 360 567 359 366 562 5 « .  355
DISTANCIA .0 3,3 5.4 8.8 9.0 10.6 11.2 12.3 12.5 13.0

0 0 PONTOS 364 368 345 364 363 370 360 56.7 362 359
DISTANCIA .0 4.3 4.9 8.2 10.5 12.8 13.7 13.9 14.0 15,5

0 0 PONTOS 367 346 362 368 365 361 352 355 364 353
DISTANCIA .0 5.4. 5.5 9.7 10.3 11.2 11.8 13.4 13.6 15.9

0 0 PONTOS 368 370 366 . 362 369 350 367 365 341 352
DISTANCIA .0 8.5 9.4 9.7 11.9 12.1 12.1 14.5 15.4 16.0

3 0 TONTOS 349 365 - 348 364 363 360 567 370 364 342
DISTANCIA .0 4.2 4.9 7.5 9,6 13.0 13.2 13.4 14.5 14.6

) 0 FtííTDS 370 349 345 363 364 363 567 360 366 362
DISTANCIA .0 3.4 7.6 S.3 10.9 13.2 16.1 16.4 17.9 18.0

) 0 PONTOS 458 459 457 47» 654 653 445 469 466 666
DISTANCIA 2.9 7.4 10.2 12.9 Í3.3 15.2 15.7 17.4 17.5 17.7

> 0 PONTOS 458 45? 465 466 457 467 464 463 462 469
DISTANCIA .8 5.3 13.6 15.4 16.7 16.8 17.0 18.4 18.9 19.3

1 0 PONTOS 458 459 465 466 457 467 464 463 462 4.68
DISTANCIA 4.8 9.3 17.6 19.4 20.7 20.8 21.0 22.4 22.9 23.3

i 0- FOTOS 459 4i5 458 466 457 467 464 463 462 468
DISTANCIA 3.0 11,3 12.4 13.1 14.4 14.5 14,7 16.1 16.6 17.0

0 PONTOS 459 458 465 462 466 461 457 467 464 460
DISTANCIA 6.1 9.3 14.4 15.S 16.2 16.3 17.5 17.6 17.E 18.3

0 F0N7GS 45? 458 460 465 462 461 466- 457 467 464
DISTANCIA 9.3 12.5 15.1 17.6 17.9 18.4 19.4 20.7 20.8 21.0

0 FCNTGS 460 45? 462 461 453 464 465 466 46'i 457
DISTANCIA J1.9 12.5 14.7 15.2 15.7 20.3 .20.8 22.6 22,7 23.9
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iï'J J <i,3 0 0 o 0 o 460 j r  • 462 “iH i'-'ï 464 465 4t6 463 457
DISTSiCIA 14.1 14.7 16.9 17.4 17.9 22.5 23. C 24.9 24.9 26.1

NB 40? 613 0 0 0 0 PGNTE 45B 459 654 457 ÍC:P. {■53 470 666 659 465
DISTANCIA 6.Í 10.6 11.5 13.4 13.7 16.0 16.1 16.2 17.5 18.9

NC3 410 0 0 0 0 0 PCNTDS 457 470 469 455 459 465 466 467 464 463
DISTANCIA 4.0 6.7 11.2 12.1 16.6 1S.6 20.4 21.8 22.0 23.4,

KOS 411 0 0 0 0 0 PS<"03 460 459 462 461 458 464 465 466 463 457
DISTANCIA 15.5 16.5 18.7 19.2 19.7 24.3 24. e 26.6 26.7 27.9

NOS 412 0 0 o 0 0 PONTOS 460 459 462 461 453 464 465 463 466 467
DISTANCIA 16.1 17.8 18.9 19.4 21.0 24.5 26.1 26.9 27.9 28.5

fCS 413 0 0 0 0 o. PO-'iTOS . 460 462 461 459 458 464 463 465 467 466
DISTANCIA 9.7 12.5 13.0 14.7 17.9 18.1 20.5 22.1 22.1 23.9.

SS 4Í4 0 0 0 0 0 PGKTOS 460 462 461 459 458 464 463 465 467 464
DISTANCIA 12.9 15.7 16.2 17.9 21.1 21.3 23.7 25.3 25.3 27.1

(iS 415 0 0 0 0 0 PONTOS 460 462 46Í 459 453 464. 463 465 467 466
DISTANCIA 16.5 19.3 19.8 21.5 24.7 24.9 27.3 28.9 28.9 30.7

NOS 416 0 0 0 0 0 PONTOS 460 462 461 464' 463 465 *67 466 468 457
DISTANCIA 3.7 6.5 7.0 12.1 14.5 16.1 16.1 17.9 18.3. 20.7

ros 417 o 0 0 0 0 PONTOS 462 461 460 464 463 . 4 65 467 466 468 457
DISTANCIA 3.5 4.0 6.7 9.1 11.5 13.1 13.1 ü .? 15.3 17.7

NOS 418 0 0 0 0 G PONTOS 462 461 460 464 463 <65 467 466 468 457
DISTANCIA 5.8 6.3 : 9.0 11.4 13.8 15.4 15=4 17.2 17.6 20.0

(S3 419 o 0 0 0 0 rGNTOS 464 462 461 465 460 466 467 457 463 46S
DISTWCIfi 5.7 7.6 8.1 9.7 10.8 11.5 12.9 14.3 14.5 15.4

(SB 42Ô 0 0 0 o 0 PONTOS 464 465 46-6 462 467 461 457 463 468 460
DISTANCIA 3.1 7.1 8.9 10.2 10.3 10.7 11.7 11.9 12.8 13.4

NOS 42i 0 0 (I 0 0 PONTOS 462 461 460 464 463 465 467 466 468 457
DIST«CIA 1.6 2.1 5.5 7.2 9.6 11.2 11.2 13.0 13.4 15.8

KOS 422 Û 0 0 0 0 FOTOS 460 462 461 464 463 465 467 466 463 457
DISTANCIA 2.1 4.? 5.4 10.5 12.9 14.5 14.5 16.3 16.7 19.1

KOS 423 ö 0 0 0 0 F0NT03 4*0 462 461 «64 463 465 467. 466 468 457
DISTANCIA «•».i 7.0 7.5 12.6 15.0 16.6 16.6 18.4 18.8 21.2

NuS ,42« 0 o 0 0 0 PO'iTOî 450 462 461 464 463 465 467 466 468 457
DlSTflfJCÎfi 6.3 9.1 9.6 W./ 17.1 18.7 18.7 20.5 20.9 23.3

(Î3S 425 304 o o 0 0 PCÍÍTGS 4M 461 462 463 463 464 467 366 362
DISTANCIA 1.7 8.4 12.1 16.1 16.6 17.2 17.7 18.8 21.5 21.6

iös 426 303 0 0 o 0 POtíTOS 461 460 462 463 467 367 468 464 36c 465
DISTANCIA 1.6 5.0 5.3 6.1 7.7 9.4 9.9 10.9 14.8 14,9

f^ïri 427 302 0 0 0 0 Pí«T03 467 463 468 461 464 366 460 362 462 465
DISTANCIA í . e 3.4 4.3 7.6 8.5 9.4 11.0 11.2 11.3 12.5

NOS 428 311 0 0 0 0 PONTOS <63 467 461 ■ 4-68 464 460 462 367 465 366
DISTANCIA 1.8 3.4 5.9 5.9 6.9 9.3 9.6 10.1 10.9 11.0

m 42? 310 0 e 0 0 PONTOS 461 463 <67 460 462 367 46B 464 566 362
DISTANCIA 3.4 4.3 5.9 6 .8 7.1 7.6 8.1 9.4 13.0 13.1
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NOS 430 Kfl ij u y 0 F M  53 461 m 462 Ï67 4i3 4óS 4̂ 4 467 36l 362
DlSTAlCIA 1.7 5.1 5.4 9.4 9.9 10.5 n.o 12.1 14.6 14.9

NÍS 431 30E 0 0 0 0 HMDS . 460 461 462 367 469 463 164 467 366 362
D.'SWCJA 3.4 :.4 7.1 11.1 11.6 12.2 12.7 13.8 16.5 16.6

NOS 452 307 0 0 0 0 FEÍT03 460 461 462 367 468 463 464 467 366 362
DîSTAfEIA 5.0 5.0 8.7 12.7 13.2 13.8 14.3 15.4 13.1 10.2

NOS 433 305 0 0 0 0 ■PONTOS 460 461 462 357 468 463 464 .467 366 ■jt/2
DISTANCIA 7.1 7.1 10.8 14.8 15.3 15.9 li. 4 17.5 ,20.2 20.3

NOS 434 318 0 0 0 0 PONTOS 460 461 367 462 ' 468 463 467 366 362 464
DISTANCIA 9.4 9.4 12.6 13.1 13.1 13.7 15.3 18.0 18.1 18.7

NOS 435 317 0 0 0 0 PONTOS 460 461 367 462 468 463 467 366 362 4M
DISTANCIA 7.4 7.4 10.6 11.1 11.1 11.7 13.3 16.0 16.1 16.7

IBS 43i 316 0 0 0 0 PONTOS 460 461 367 462 468 463 467 366 362 464
DlSTWiClA 5.7 5.7 E. 9 9.4 9.4 10.0 .11.6 14.3 14.4 15.0

NOS 437 315 0 0 0 9 PONTOS 461 367 460 463 462 463 467 366 362 464
DISTANCIA 4.0 7.'1 7.4 7.6 7.7 8.2 9.6 12.5 12.6 13.3

nos 438 314 0 0 0 e powros 367 468 463 ■467 461 366 362 464 460 4-62
DISTANCIA 5.4 5.9 6.5 8.1 10.6 10.8 10.9 11.6 14.0 14.3

MB 439 313 0 0 0 0 PGKTOS 468 463 467 461 366 464 362 460 462 360
DISTANCIA 3.4 4.0 5.6 8.1 8.5 9.1 10.3 11.5 11.3 11.9

ffiS 440 0 0 0 0 0 PONTOS ' 465 466 467 457 463 468 470 469 4íl 464
DISTANCIA 2.0 3.8 5.2 • 6.6 6.8 . '.7 8.4 9.3 11.0 11.9

MIS 441 0 o 0 c 0 PONTOS 465 4í-6 457 467 463 468 470 469 461 464
DISTANCIA 2.9 4.7 6.0 6.1 7,7 S.6 6.7 10.2 11.9 12.8

NOS 442 0 0 0 0 0 POtffDâ 457 470 469 458 459 440 461 462 463 464
DISThNuh 4.4 6.2 7.1 W9.0 999.0 99Vi 999, ■>çw.n «9,0 QŸ9.0

03 443 m c 0 0 0 F2NTB3 457 47(1 46? 658 666 65? bí(j 668 654 662
DISTANCIA 2.7 4.5 5.4 6.8 0.7. 10.6 12.8 13.2 13.9 14.9

NOS 444 Í45 0 0 0 0. FONTGS 470 469 658 457 666 65? 660 668 654 662
DISTmäIA 1.8 2.7 4.1 6.4 6.6 7.9 10. í 10.5 11.2 12.2

NOS 445 633 0 0 0 0 PONTOS 457 470 653 4c? 666 458 65? 660 6-68 654
DISTANCIA .8 3.5 5.8 8.0 8.3 8.9 9.6 11.S 12.2 12.5

NOS 446 £32 0 0 0 0 PONTOS __457 470 658 46? 666 458 65? 660 663 654
DIS7ANCÍA 3.0 5.7 8.0 10.2 10.5 11.1 11.8 14.0 14.4 14.7

NS3 447 621 0 0 0 0 FCNTD3 457 470 654 653 469 f(6 653 453 65? 660
DISTANCIA 5.0 7.7 6.1 10,0 12.2 A 5 12.6 13.1 13.5 16.0

«æ 443 620 0 0 0 0 penes 453 457 <70 654 459 .S.SS 465 469 666 653
DISTANCIA 6.6 7.1 9.8 10.2 11.1 í2.1 13.1 14.3 14.6 14.7

NOS 449 0 0 0 0 0 PKÍTOS 453 457 470 45? 465 46? 466 467 464 463
DISTANCIA 8.3 9.3 12.0 13.3 15.3 16.5 17.1 18.5 16.7 23.1

NOS 430 0 0 0 0 0 Pffi-TQS 465 466 457 467 463 458 469 470 46? 461
DISTANCIA 5.1 6.9 8.2 8.3 9.9 10.7 10.3 10.9 12.4 14.1

NOS 451 0 0 0 0 0 rG.-.TDS 465 466 457 467 464 463 462 458 46S 46i
DISTANCIA 7.1 8.9 10.2 10.3 10.5 11.9 12.4 12.7 12.S 12.9



Nö; 452 0 0 0 0 0 POfiTDS 46b 466 457 467 46- 463 462 455 UB 461
DISTfiJCIA 9.0 10.8 12.1 12.2 12.4 Í3.3 14.3 14.6 14.7 14.8

KOS <53 619 0 0 0 0 FCXT03 453 459 465 457 466 467 470 464 654 443
DÎSThJEÎA 4.4 8.9 10.9 11.4 12.7 14.1 14.1 14.3 14.5 15.7

NOS <54 618 0 0 0 0 FÜiTOS 457 458 470 654 459 658 465 469 666 453
DISTANCIA 6.5 6.5 9.2 9.6 11.0 11.5 13.0 13.7 14.0 14.1

Mj3 455 617 0 0 0 0 PONTOS 457 458 470 654 459 658 465 469 666 453
DISTANCIA 7.9 7.9 10.6 11.0 12.4 12.9 14.4 15.1 15.4 15.5

NOS 456 616 0 0 0 0 FOTOS 45S 459 457 470 654 658 465 469 466 464
DISTANCIA 2.9 7.4 9.9 12.6 13.0 14.9 15.7 17.1 17.4 17.5

NOS 457 655 C 0 0 0 PONTOS 457 470 658 469 666 459 . 440 668 654 442
DISTANCIA .0 2.7 5.0 7.2 7.5 8.8 11.0 11.4 12.1 13.1

NOS 458 652 0 0 . 0 0 POMTOS 458 459 465 464 457 467 444 463 462 448
DISTANCIA .0 4.5 12.8 14.6 15.9 16.0 16.2 17.6 18.1 18.5

NOS 459 0 0 0 0 0 PONTOS 459 465 466 457 467 464 463 462 45B 448
DISTANCIA .0 8.3 10.1 11.4 11.5 11.7 13.1 13.6 13.9 14.0

NOS 460 354 o 0 0 0 FOHTOS 460 461 467 367 468 463 464 467 346 342
DISTANCIA .0 6.7 10.4 14.4 14.9 15.5 16.0 17.1 19.8 19.9

MS 461 S 3 0 0 0 0 PONTOS 46! 460 462 464 367 463 463 465 467 444
DISTANCIA .0 3.4 3.7 9.3 11.1 11.6 11.7 13.3 13.3 15.1

NOS 462 0 0 0 0 0 PONTOS 462 461 464 460 463 465 467 466 4-68 457
■ DISTANCIA .0 3.5 5.6. 6.9 8.0 9.6 9.6 11.4 11.8 14.2

NOS 463 352 0 0 0 0 PONTOS 463 461 464 460 462 465 467 466 367 463
DÍSTAfKIA .0 4.2 5.1 7.6 7.9 9.1 10.3 10.9 12.0 12.5

NOS 464 0 0 0 0 0 PONTOS 464 465 466 467 457 463 463 470 469 461
DISTANCIA .0 4.0 5.8 7.2 8.6 8.8 9.7 10.4 11.3 13.0

Nce 465 351 0 0 0 0 PONTOS 465 466 4:7 463 463 461 464 366. 460 342
DISTANCIA .0 1.8 3.2 4.8 5.7 9.0 9.9 10.8 12.4 12.6

nos 466 354 555 0 0 0 PGÍTDS 466 467 465 468 463 346 46! 342 464 360
DISTAfCIA .0 1.4 1.8 3.9 6.6 9.0 10.7 10.8 11.7 12.4

NOS 467 355 S i 0 0 0 FÎKTGS 467 468 463 366 461 362 464 360 367 368
DISTARIA .0 2.5 5.2 7.6 9.3 9.4 10.3 11.0 11.8 11.9

NOS 468 361 557 0 0 0 Pc«ros 469 366 362 360 367 36.8 365 359 560 364
DISÎÔÏW — .0 5.1 6.9 8.5 9.3 9.4 10.0 10.3 12.2 13.3

NCS 46V 657 0 0 0 0 PONTOS 469 457 470 653 466 'Í59 660 668 654 662
DISTANCIA .0 3.7 5.5 7.8 10.3.

>
i l .  6 13.S 14.2 14.9 15.9

nos <70 656 0 0 . 0 0 PONTOS 470 £58 469 664 655 457 660 648 654 662
distancia .0 2.3 4.5 4.8 6.1, £.2 0.3 8.7 9.4 10.4

IES 501 207 0 0 0 0 FÍNTD3 244 261 262 263 253 541 542 543 544 545
DISTANCIA 1.6 8.9 23.9 25.3 28.2 999.0 999.0 999.0 999.0 999.0

MB 502 206 0 0 0 0 PCífTOS 541 542 543 544 545 546 547 548 C'Gfc"!7 550
DISTANCIA 9W.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0

NOS 503 227 0 0 0 0 PCIÍTOS 547 548 549 546 550 562 552 561 559 560
DISTANCIA 4.9 7.0 9.7 10.1 11.0 11.6 12.9 13.7 15.1 15.2
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N'Ji StH m  0 0 0 tf Hïilüs 545 U7 546 26« M? 846 550 562 5H 541
DISTANCIA 3.6 6.4 B.5 9.2 «1.2 ! U  12.5 13.1 14.4 15.2

■ NOS. 5C5 226 0 0 0 0 P0CT03 • 547 543 549 546 550 54? 552 561 559 560
DiSTANCÍA l.S 3.9 6.6 7.0 7.9 e .5  9 .8  10.6 12.0 12.1

®S 506 0 O 0 0 0 PONTOS 562 561 560 549 550 566 552 559 567 551
DISTAf£iA 1.4. 3.5 5.0 5.3 6.6 7.9 8,5 10.7 11. J IJ .8

ffiS 507 0 0 0 0 0 PONTOS 560 550 56Ó 552 £67 559 551 562 553 560
DISTAíCIfi 2.2 4.4 5.0 4.3 8.4 8.5 9.4 11.7 12.1 12.9

(ÍS 505 608 0 0 0 0 PONTOS 551 659 552 658 660 656 559 657 654 662
DISTACIA 3.2 6.3 7.1 7.7. 8.5 8.6 9.3 9.5 9.6 10.6

NOS 509 651 O 0 0 . 0  PffíTOS 551 659 552 658 660 L%  559 657 654 652
DISTANCIA 2.0 5.2 5.9 6.6 7.4 7.5 8.Í 8.4 8.5 9.5

NOS 510 609 0 0 0 0 PONTGS 552 559 560 553 550 56ó 555 556 567 551
DISTANCIA 2.1 4.3 6.2 7.9 8.4 9.5 11.1 12.5 12.9 13.6

NOS 511 301 0 0 0 0 PONTOS 352 553 555 353 556 351 557 354 362 367
DISTANCIA 3.4 3.6 6.3 7.6 8.2 8.6 10.7 11.0 11.2 13.6

NOS 512 312 0 0 0 0 F®TOS 558 559 560 352 550 55-3 546 552 555 353
DISTANCIA 3.7 5.5 7.4 9.5 9.6 9.7 10.7 11.5 12.9 13.7

NOS 513 326 0 0 0 0 PCNTOS 566 567 562 560 568 553 561 550 570 559
DISTANCIA 3.2 6.6 9.9 10.6 11.1 11.3 12.0 12.3 13.C 13.1

NOS 514 325 0 0 0 0 PONTOS 558 55? 5ò3 560 362 352 550 553 347 541
DISTANCIA 5.6 7.4 8.0 ' 9.3 9.3 11.4 11.5 11.6 12.2 12.3

NOS 515 324 0 0 0 0 PONTOS 563 362 367 541 564 352 565 566 353 542
DISTANCIA 3.2 5.0 7.4 7.5 8.1 11.3 11.4 13.7 15.4 16.0

NOS 516 335 0 0 0 0 PONTOS 564 565 566 558 567 55? 543 562 540 362
DISTANCIA 2.5 5.8 8.1 11.3 11.5 13.Ï 13.7 14.8 Í5.Ò 15.5

NOS 517 0 0 0 0 0 rONTQS 547 562 540 568 561 550 566 549 552 559
DISTANCIA 1.5 4.8 5.5 6.0 6.9 7.7' 8.3 8.7 9.6 11.8

NOS 518 228 0 0 0 0 PONTOS 568 569 545 547 543 264 567 243 5Í? 546
DISTANCIA 2.J 8.2 B.8 11.6 13.7 Í4.4 14.9 16.0. 16.4 14.8

133 519 22? 0 0 0 0 PDNTGS ' 545 547 543 264 263 5-'? 546 56? 550 562
DISTft-ffilA 4.5 7.3 9.4 10.1 11.7 12.1 12.5 12.9 13.4 14.0

NOS 520 230 0 0 0 0 POSTOS- -263 569 25S 545 264 56C 567 547 543 542
DISTANCIA 9.4 10.6 12.3 14.8 15.6 16.7 17.3 17.6 19..7 20.6

NTS 521 233 0 0 0 0 PONTOS 549 258 545 ' 543 567 36$ 547 543 244 562
DISTANCIA 6.6 8.6 10.C 12.7 13.3 .<3.4 13.6 15.7 16.4 16.6

NOS 522 232 0 0 0 0 PIOTOS 569 545 548 567 547 ' 54S 264 562 253 263
DISTANCIA 4.3 8.5 10.4 11.0 11.3 13.4 14.1 14.3 15.3 15.7

KC5 523 231 0 0 0 0 PONTOS 549 568 547 542 S 3  570 561 565 545 560
DISTANCIA 2.1 8.2 8.8 12.1 13.1 13.7 14.2 14.8 14.9 15.6

ES 524 0 0 0 0 0 PSIfiB 567 562 568 . 570 541 565 540 549 544 550
DISTANCIA 4.2 7.5 8.7 9.1 9.4 10.2 11.0 11.4 12.5 12.7

CS 525 0 0 0 0 0 FCNTOS 547 570 5Í5 562 540 545 561 544 5® 564
DISTANCIA 5.5 7.6 8.7 8.8 9.5 10.0 10.9 11.0 11.7 11.8
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NOS 5*b v 0 0 C rutilo j70 5i5 

DISTANCIA 5.6 6.7

NOS 527 337 0 0 0 0 PCMTOS • 570 565 

DiSTAÍCIA 3.1 4.2

NOS 528 338 0 0 0 0 PONTOS 541 542 

DISTANCIA 2.5 11.0

►OS 529 345 0 0 0 Ó PONTGS 542 541

DISTANCIA 5.1 8.4

NOS 530 346 0 0 0 0 PONTOS 542 541

DISTANCIA 2.6 5.9

NDS 531 347 0 0 0 0 POfíTCffi 570 565

DISTANCIA 6.2 7.3

MB 532 3<3 0 0-0 0 PONTOS 570 565

DISTffCIA 8,6 9.7

NOS 533 0 0 0 0 0 PONTOS 567 562

DISTANCIA 7.5 10.8

• NOS 534 247 0 0 0 0 PONTOS 569 258

DISTANCIA 9.8 9.8

KCS 535 246 0 0 0 0 PONTOS 569 • 258

DISTANCIA 7.6 7,6

IBS 536 349 0 0 0 0 PONTOS 567 562

DISTANCIA 14.7 13.0

. ws 537 305 0 0 . 0 0 PC?ÍTOS 554 567

DISTANCIA 5,0 25.2

ICS 538 249 0 - 0 0 0 PONTOS 569 258

DI5TANCIA 11.2 11.2

&3 539 243 0 0 0 0 PBiTOS 569 258

DISTANCIA 13.3 13.3

NOS 540 0 0 0 0 0 r&TOS 567 562 
DISTANCIA 11.2 14,5

WS 541 36? 0 0 0 0 PONTOS 541 542
DISTANCIA .0 8.5

NOS 542 370 0 0 0 0 PCMTOS___ „542 570
DI3TAÍÍCIA .0 3.4

NDS 543 260 0 0 0 0 PKíTDS 543 544
DISTANCIA .0 2.0

NOS 544 259 0 0 0 0 PCííTOS 544 264
DISTANCIA .0 2.8

NOS 545 265 0 0 0 0 PONTOS 545 rnxíti
DISTANCIA .0 2.8

NDS 546 26S 0 0 0 0 .POSTOS 546 547
DISTANCIA .0 6.7

NGS- o*7 266 0 0 0 0 PONTOS 547 543
DltíiANCIA .0 2.1

546 »4 541 567 562 540 5c3 561
9.0 9.8 10.5 12.4 15,7 1Õ.4 li.? 17.8

566 564 541 567 5-2 560 568 561
6.5 7.3 8.0 9.9 13.2 13.9 14.4 15.3

342 570 554 347 352 564 565 !53 
12.2 14.4 14.4 14.4 18.5 18.4 21.9 22.4

570 554 544 545 362 564 367 547
8.5 8.7 12.7 14.0 18,1 18.3 20.5 21.2

570 564 565 362 566 554 367 567
6.0 10.2 13.5 15.6 15.8 1B.0 18.0 18.7

566 564 541 567 562 560 548 561
9.6 10.4 11.1 13.0 16.3 17.0 17.5 19.4

567 566 564 541 542 548 541 569
10.6 12.0 12.8 13.5 13.9 15.1 14.0 17.2

570 548 545 54-1 569 540 549 544
11.7 12.0 12.8 12.9 14.1 <4.3 14.7 15.1

547 545 562 566 570 547 565 561.
11.8 14.0 15.1 15.9 16,0 16.3 17.1 17.2

545 568 547 547 5*8 542 ' 264 570 
11. S 13.7 14.0 14.4 16.7 17.3 17.4 18.2

570 548 565 561 569 560 54? 544
18.9 19.2 20.0 20.1 21.1 21.5 21.9 22.3

j 42 570 t/4B 565 561 569 5tv 5*9 
28.5 29.4 29.7 30.5 30.4 31.4 32.0 32.4

545 548 567 547 543 562 244 570
15.4 17.3 17.4 18.2 20.3 20.9 21.0 21.3

545 568 547 547 545 562 264 570 .
17.5 19.4 19.7 20.3 22.4 23.0 23,1 23.9

570 568 565 561 549 560 549 564
15.4 15.7 16.5 14,6 17.6 18.0 15.4 18.3

362 570 554 3s7 352 564 545 353
9.7 11.9 12.1 12.1 16.0 16.1 19.4 20.1

544 541 565 546 567 558 342 559
7.4 8.3 10.9 13.2 16.1 16.4 18.0 1S.2

244 545 547 2 6J J4S 54? 54fc 550
4.8 7.5 10.3 ̂ 2.1 12.4 15.1 15,5 14.4

261 242 263 , £56 541 5*2 5?3 545
10.1 25.1 26.5 29.4 999,0 999.0 999.0 999.0

548 264 549 544 550 562 5S 561
4.9 5.6 7.6 8.0 8.9 9.5 1-3.8 11.6

543 549 550 562 552 561 5? 569
10.8 13.5 14.8 15.4 16.7 Í7.5 18.? 19.0

549 S46 55C 562 552 541 559 540
4.8 5.2 4.1 4.7 8.0 B.8 10.2 10.3
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MJ3 548 267 C 0 0 0 FümiÚí 548 546 550 562 552 561 559 SdO 551
OISTiïiCiA .0 2.7 3.1 4.0 4.6 5.9 .6.7 8.1 8.2 9.2

ND3 54? 0 0 0 (1 0 KWTOS 54? 550 552 559 55 i 560 553 566 555 55o
DISTANCIA .0 1.3 3.2 5.4 6.5 7.3 9.0 10.6 12.2 13.6

NOS 550 667 0 0 0 0 PONTOS 550 552 559 551 560 553 659 566 656 660
DISTANCIA .0 ■ 1.9 4.1 5.2 6.0 7.7 8.5 9.3 9.9 10.7

NOS 551 666 0 0 0 0 PtWDS 551 m
j j í 559 560 553 550 566 555 556 567

DISTANCIA .0 3.9 6.1 8.0 9.7 10.2 11.3 12.9 14.3 14.7

KOS 552 358 648 0 0 0 F0ÎTD3 552 559 560 352 553 550 566 555 353 556
DISTANCIA .0 2.2 4.1 5.6 5.8 6.3 7.4 9.0 9.8 10.4

IBS 553 357 0 0 0 0 ' POhTOS 553 555 556 351 557 352 563 353 362 558
DISTAfCIA .0 3.2 4.6 5.0 7.1 9.8 12.2 13.9 14.0 15.6

ISS 554 350 0 0 0 0 PffiTOS 554 ■567 562 570 568 545 561 569 540 549
DISTANCIA .0 20.2 23,5 24.4 24.7 25.5 25.6 26.6 27.0 27.4

KOS 555 356 466 0 0 0 POMTOS 555 554 351 557 352 563 353 362 464 558
DISTANCIA .0 1.4 1.8 3.9 6.6 9,0 10.7 10.8 11.7 12.4

m 556 355 467 0 0 0 PCfiTOS 556 557 352 563 353 362 464 553 367 541
DISTARIA .0 2.5 .5.2 7.6 9.3 9.4 10.3 11.0 11.8 11.9

ias 557 341 468 0 0 0 PONTOS 557 563 362 558 367 541 564 559 560 352
DISTANCIA ,0 5.1 6.9 8.5 9.3 9.4 10.0 10.3 12.2 13.2

NOS 553 360 0 0 0 0 PQNTDS 558 559 . 560 352 550 553 566 552 555 353
DISTANCIA .0- 1.3 3.7 5.3 5.9 6.0 7.0 7.8 9.2 10.0

KB 539 35? 670 0 0 0 FGíiTDS 559 560 550 566 552 56-7 551 553 562 659
DISTANCIA .0 1.9 4.1 . 5.2 6.0 8.6 9.3 11.8 11.9 12.5

KOS 5»  669 0 0 0 0 PONTOS 560 550 552 559 551 553 65? 566 65S 660
DISTANCIA .0 2.2 4.1 6.3 7.4 9.9 10.8 11.5 12.2 13.0

NOS- 561 0 0 0 0 0 FtíiTOS 561 560 549 550 552 55.9 551 553 566. 555
DISTAr£IA .0 1.5 1.8 3.1 5.0 7.2 8.3 10.8 12.4 14.0

KOS 562 0 0 Í) 0 0 PCÎÏÏOS 562 561 560 549 r c ' .
kw 566 552 559 567 551

DISTfiftCIA .0 2.1 0..6 3.9 5.2 6.5 7.1 9.3 9.9 10.4

(33 563 366 0 0 0 0 PONTOS 563 541 564 565 566 542 558 567 362 559
DISTANCIA .0 4.3 4.9 8.2 10.5 12.3 13.7 13.9 14.0 15.5

KOS 564 365 0 0 0 0 F'2íT03 564 565 566 558 567 559 563 562 560 362
DISTftíIA .0 3.3 5.6 8.8 9.0 10.6 11.2 12.3 12.5 13.0

K05 545 364 0 o 0 0 POHTOS 565 56-6 567 562 560 56.8 561 555 570 549
DISTANCIA .0 2.3 5.7 9.0 9.7 10.2 11.1 11.9 12.1 12.9

kds wjô *;-3 0 0 0 0 P0N7C3 0*6 567 562 560 568 561 550 570 549 565
' DISTAíEIA .0 3.4 6.7 7.4 7.9 £.e 9.6 9.8 10.6 10.9

uns 567 0 0 0 0 0 POMOS 567 562 568 561 560 549 550 566 552 549
DISTAíCIA .0 3.3 4.5 5.4 6.9 7.2 e.5 9.8 10.4 10.6

NOS 568 269 0 0 0 0 PGNTGS 56S 569 545 547 5*8 264 567 263 549 546
DISTANCIA .0 6.1 6.7 9.5 11.6 12.3 12.3 13.9 14.3 Í4.7

f.'S 567 270 0 0 0 0 FCNTSS 569 568 567 562 570 541 565 545 560 549
DISTkXIA .0 6.1 6.7 10.0 11.6 12.1 12.7 12.8 13.5 13.9
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IG 570 349 0 0 0 0 FílNKo 570 564 541 555 566 553 567 542 362 : ío

DISTANCIA .0 4.2 4.9 7.5 9.3 13.0 13.2 13.4 14.6 14.8

ND5 601 0 0 0 0 0 ffüTGS 653 654 653 652 655 666 656 659 640 665
DISTANCIA 8.0 20.9 23.1 23.7 23.7 25.. 6 26,4 26.9 29.1 29.5

NOS 602 0 0 0 0 Û FííiTOS 653 654 653 652 655 666 654 659 441) 445
DISTANCIA E.O 20.9 23.1 23.7 23.7 25.6 26.4 26.9 29.1 29.5

NOS 603 0 0 0 0 0 PONTOS 653 454 653 452 455 456 656 459 440 648
DISTANCIA 6.9 19.8 22.0 22.4 22.6 24.5 25.3 23.8 23.0 28.4

NOS 604 0 0 0 0 0 PC!,70S 653 654 658 452 655 446 654 659 640 448
DISTANCIA 5.8 18.7 20.9 21.5 21.5 23.4 24.2 24.7 24.9 27.3

m 605 0 0 0 0 0 PffiTOS 453 654 653 652 655 666 454 459 640 448
DISTANCIA 3.4 ló. 5 13.7 19.3 19.3 21.2 22.0 22.5 24.7 25.1

NOS 606 0 0 0 0 0 PDÍfiOS 653 654 453 452 655 664 456 659 440 653
DISTANCIA 5.3 13.2 20.4 21.0 21.0 22.9 23.7 24.2 24.4 24.8

NOS 607 0 0 0 0 0 FffiíTOS 453 454 658.. 452 655 666' 654 659 440 66£
DISTANCIA 7.6 11.1 13.3 13.9 15.9 15.8 16.6 17.1 19.3 19.7

CS 603 503 0 0 0 0 FOTOS 664 659 66P 65B . 660 456 670 457 454 642
DISTANCIA 3.0 6.3 6.9 7.7 8.5 8.4 9.2 9.5 9.6 10.6

tes 6-59 510 0 0 0 0 PQhTOS 668 670 669 553 667 566 555 556 567 M> 

DISTANCIA 2.1 4.4 6.1 7.9 6.4 9.5 11.1 12.5 12.9 13.6

«B 610 0 0 0 0 0 HMDS 654 £53 652 655 653 666 655 659 660 668 
DISTANCIA 8.7 10.9 11.5 11.5 13.2 13.4 14.2 14.7 16.9 17.3

NOS 61J û 0 . 0  .0 0 PGNTDS 554 653 652 655 653 666 656 659 660 663 
DISTANCIA 7.0 9.2 9.8 9.8 11.5 11.7 12.5 13.0 15.2 15.6

NOS 612 0 0 0 0 0 FWÎÜS 654 65-3 452 655 653 Ui 656 6-59 660 663
DISTANCIA 9.2 1Í.4 12.0 12.0 13.7 13,9 14.7 15.2 17.4 17.8

MJS 613 409 0 0 0 0 PGMTC3 652 459 654 655 653 653 656 666 £59 465
DISTANCIA 6.1 lO.ó 11,5 13.4 13.7 16.0 16.1 16.2 17.5 13.9

614 401 0 0 0 0 PtWTOS 652 45? 655 656 654 £-53 465 657 466 6A6
DISTftCIA 2.9 7.4 10.2 12.9 13.3 15.2 15.7 17.4 17.5 17.7

615 «2  0 0 0 0 POMTOB 452 459 455 464 467 464 4S3 4í2 468 461
DISTANCIA .8 5.3 13.6 15.4 ]£,£ 57,0 13.4 jg.ç

m  616 456 0 0 0 0 PÜNTÖS 652 459 655 655 6-5? Í59 *65 657 666 653
DISTANCIA 2.9 7.4 Ç.9 12.6 13.0 14.9 15.7 17.1 17.4 17.5

NOS 617 455 0 0 0 0 PCNTOS 652 655 655 654 459 65« 465 657 666 653
DISTANCIA 7.9 7.9 10.6 11.0 12.4 12.9 K.4 15.1 15.4 15.5

S3 618 454 0 0 0 0 POWOB 652 655 656 £54 459 653 46-5 657 666 653
DISTANCIA 6.5 6.5 9.2 9.6 11.0 11.5 13.0 1-3.7 14.0 14.1

NOS 619 4 53 0 0 0 0 KSilBS 652 459 465 655 466 656 467 464 654 463
DISTííKIh 4.4 e.9 10.9 11.4 12.7 14.1 14.1 14,3 14.5 15.7

liCS 620 448 0 9 0 0 PDKTOS 652 655 655 654 ' 459 653 465 £57 (.66 65-3
DISTANCIA 6.5 7.1 9.8 10.2 11.1 12.1 13.1 14.3 14.6 1Î.7

N03 621 447 0 0 9 0 PDNTOS 655 656 654 653 657 664 653 652 659 460
DISTANCIA 5.0 7.7 8.1 10.0 12.2 12.5 12.6 13.1 13.8 16.0
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ti'J3 (ZI 0 0 o 0 n PEWTtS 6« £58 6» 6Í6 655 659 656 660 663 657
DISTANCIA 4.3 7.0 9.3 9.5 10.1 10.6 12.8 13.0 13.4 14.2

NOS m  o 0 0 0 0 FCiiTOS . 653 654 653 652 655 666 656 659 660 668
DiSTttiCIA 6,5 11.1 13.3 13.? 13.9 15. d 16.6 17.1 19.3 19.7

NOS 624 0 0 0 0 0 FGNT03 653 660 662 654 663 664 658 652 655 659
BISTtfJCIA n a i'L 12.1 H.2 15.1 16.4 16.5 17.3 17.9 17.9 18.3

NOS é25 0 0 0 0 0 FOTOS 660 653 662 663 664 653 659 665 654 661
DIS7MCIA 9.7 9.B 11.8 14.0 14.1 15.5 15.9 16.3 17.4 17.6

MB 626 128 0 0 0 0 PCKTCS 660 653 662 663 664 658 167 659 665 654
liST/iNCTA 7.5 7.6 9.6 11.8 11.9 11.3 13.5 13.7 14.1 15.2

ras 627 131 0 0 0 0 PONTOS 167 660 661 662 164 663 664 658 659 166
DISTWCIA 5.8 7.4 7.7 9.5 10.9 11.7 11.8 13.2 13.6 13.7

NOS 623 130 0 0 0 0 PONTOS 660 662 .663 664 65S 167 659 665 654 661
DISTANCIA 5.6 7.7 9.9 10.0 11.4 11.6 11.8 12.2 13.3 13.5

I5B 629 129 0 0 0 0 FGNTOS 660 662 663 664 655 167 659 665 654 661
DISTANCIA 3,3 5.4 7.6 7.7 9.1 9.3 9.5 9.9 11.0 11.2

NOS 630 .0 0 0 0 0 PCNTOS 660 653 662 ■ 663 664 658 659 665 654 661
DISTAKCIA 12.7 12.8 14.3 17.0 17.1 18.5 18.9 19.3 20.4 20.6

NOS- 631 0 0 0 0 0 POKTOS 654 653 653 666 655 659 656 660 66S 657
DISTANCIA. 2.2 4.0 4.4 6.9 7.5 8.2 10.2 10.4 10.3 11.6

NOS 632 446 0 0 0 0 PONTOS 655 656 658 657 666 652 659 660 668 654
DISTANCIA 3.0 5.7 8.0- 1C.2 10.5 11.1 ll.S 14.0 14.4 14.7

NOS 633 445 0 0 0 0 PÛNT03 655 656 653 657 666 652 659 660 663 654
DISTANCIA .8 3.5 C MJ.S 8.0 6.3 8.9 9.6 11.8 12.2 12.5

NOS 634 0 0- 0 0 0 PONTOS 65« 666. 659 660 Ó5Ó 6iB 654 657 662 670
DiSTAÍCÍfi .0 3.3 4.6 6.6 7.1 7.2 7.9 8.0 8.9 9.5

NOS 635 0 0 0 o 0 PONTOS 65Ê 654 666 653 65? 660 656 668 655 657
DISTANCIA 2.5 4.4 5.0 6.2 6.3 8.5 6.8 6.9 5.7 9.7

NOS 636 0 0 0 0 0 FWfTDS 658 654 666 653 É5? 660 656 663 6̂ 5 657
DISTANCIA 4.7 6.6 7.2 6.4 c eLS J 10.7 11.0 11.1 11.9 11.9

NOS 637 151 c 0 o 0 PONTOS 660 662 663 664 é.-5 ':67 659 665 654 661
DISTAiiCiA 1.0 3.1 5.3 5.4 6.-S 7.0 7.2 7.6 ê.7 8.9

NOS 638 149 Û 0 o 0 Farns 660 662 663 664 658 167 659 665 654 661
DISTANCIA 3.2 5.3 7.5 7.6 9.0 9.2 9.4 9.8 10.9 11.1

(BS 639 143 0 0 0 0 PONTOS 660 662 663 664 656 J£7 659 665 634 661
DISTAíSiA 4.2 6.3 6.5 8.6 10.0. 10.2 10.4 10.8 11.9 12.1

KB 640 146 0 0 o o PCNTOS 167 660 661 662 164. 663 664 65S 166 659
DISTANCIA 3.3 5.2 5.2 7.3 e.4: 9.5 9.6 Í1.0 11.2 11.4

KB 641 147 0 0 o 0 PGSTDS 167 661 164 166 662 663 664 658
DiSIAfiCIA 2.3 4.2 7.4 10.2 14.2 Í5.0 17.1 19.3 19.4 20.8

H03 642 150 0 0 0 0 POïiTCS 167 cil 660 662 164 663 664 65S 166 659
DISTfttNLift 3.3 5.2 j.4 7.5 8.4 9.7 9.8 11.2 11.2 11.6

KûS 643 0 0 fl 0 0 PC.VTGS 659 ère 6-60 654 6! 6 66? 653 663 664 656
DISTANCE 2.1 3.5 4.3 5.4 6.0 6.4 7.2 8.6 8,1 9.8



fvLO 644 4 «3 0 0 0 0 fÜ'iiUS
DISTANCIA

m  645 444 o 0 0 0 PONTOS 
DISTANCIA

NOS 646 0 0 0 0 0 PEfIDS 
DISTANCIA

NOS 647 0 0 0 0 0 P8J10S
DISTANCIA

®S É4& 152 0 0 0 0 rtPJTOS
DISTANCIA

ISS 64? 153 0 0 0 0 FSiTDS 
DISTANCIA

KB 650 160 0 0 0 0 PONTOS
■ DISTANCIA

(öS 651 509 0 0 0 0 PONTOS 
DISTÍtfCIA

NOS 652 458 0 0 0 Ô F3OT0S 
DISTANCIA

NOS 65J 0 0 0 0 0 FÍKTÜS
DIST«CIA

(CS 654 0 0 0 0 0 PffíTOS 
DISTANCIA

f©3 655 457 0 0 -  0 0 FDNTOS 
DISTANCIA

NOS 656 470 0 0 0 0 PONTOS
DISTANCIA

HDS 657 469 0 0 0 0 PS,TOS'
. - DISTANCIA

KB 658 . 0 0 0 0 0 FwTOS
DISTANCIA

KB 659 0 0 0 0 0 PffiíüS
DISTANCIA

KB 660 16b 0 0 0 0 PETOS
DISIANCiA

«03 661 170 0 0 0 0 PONTOS 
DISTANCIA

NOS 662 169 0 0 0 0 PCÍÍT03 
DISTANCIA

KB ta  0 C 0 0 0 PONTCS 
DlSTAíSIA

KDS 664 0 0 0 0 0 fífiTDS
DISTAJCIA

KB 665 C 0 0 0 0 rWTGS 
DiSTAíSIA

655 656 ó;7 6» 666 6> 660
2.7 4.í 5.4 6.3 9.3 1C. 6 12.8

656 657 658 655 666 659 660
1.8. 2.7 4.1 6.4 6.6 7.9 10.1

666 656 663 657 653 670 669
.7. ■ 4.5 4.6 5.4 6.8 6.9 8.6

666 63? 658 660 656 668 657
2.4 3.9 5.3 6.1 6.2 6.3 7.1

661 167 66« 164 662 663 664
4.5 5.1 7.2 7.7 9.3 11.5 11.6

661 . 167 164 166 165 6.60 662
2.5. 4.0 5.7 11.9 12.5 *3.3 15.4

661 167 660 164 662 663 664
6.1 6.7 8.8 9.3 10.9 13.1 13.2

666 659 66« 658 660 656 670
1.9 5". 2 5.8 6.6 7.4 7.5 8.1

652 45? 465 466 467 464 463
.0 4.5 12.8 14.6 16.0 16.2 17.6

653 654 658 652 655 664 656
.0 12.9 15.1 15.7 15.7 17.6 18.4

654 658 666 655 659 656 660
.0 2.2 4.7 5.3 6.0 8.0 8.2

655 656 653 657. 666 659 660
.0 2.7 5.0 7.2 7.5 8.3 11.0

656' 653 657 666 ’ 659 655 660
,0 2.3 4.5 4.8 6.1 3.2 8.3

657 655 '656 653 666 659 660
.0 3.7 5.5 7.8 10.3 11.6 13.8

653 666 65 9 660 656 668 654
.0 2.5 3.S 6.0 6.3 6.4 7.1

659 6-60 662 653 663 664 654
.0 2.2 4.3 5.7 6.5 6.6 7.6.

660 662 663 664 167 659 665
.0 2.! 4.3 4.4 6.0 6.2 6.6

661 164 167 165 660 662 663
.0 3.2 7.9 10.5 10.8 12.9 15.1

662 ■663 664 659 665 660 661.
.0 2.2 2.3 4.1 4.5 6.3 6.6

663 659 660 666 662 653 656
.0 1.9 4.1 4.5 6,2 7.4 8.3

664 665 U1 659 660 666 662
.0 2.2 4.5 6.4 8.6 9.0 10.7

665 663 65? 660 666 662 653
.0 2.3 4.2 6.4 6.e 8.5 9.7
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663
13.2

654
13.9

662
14.9

668
10.5

■ 654 
11.2

662
12.2

655
9.1

659
10.6

667
10.9

654
7.2

£62
8.2

670
8.6

658
13.0

166
13.0

659
13.4

663
17.6

664
17.7

658
19.1

658
14.6

166
14.6

659
15.0

657
8.4

654
3.5

662
9.5

462
18.1

468
18.5

461
18.6

659
18.9

660
21.1

66.8
21.5

668
8.6

657
9.4

662
10.3

668
11.4

654
12.1

662
13.1

668
8.7

654
9.4

662 
10.4

668
14.2

654
14.9

662
15.9

657
7.2

662
8.1

670
8.7

666
8.2

665
S.8

653
9.4

661
7.9

666 - 
8.8

164
11.1

664
15.2

166
15.8

658
16.6

666' 167 658
6.7 7.2 9.6

663 664 657
8.4 8.5 9.2

653 656 669
11.9 12.8 12.9

656 663 664
10,6 10.7 10. B
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fttó bíí 5Ï! (:• y l.l ruMüà 664 US t-70 £69 55’. ííi1 c-í. JJ.t 55i> i'L7
CiSlwíCiA .0 3.9 4.2 7.9 7.7 10.2 11.3 12.9 î 4.3 14.7

NOS 667 550 0 0 o 0 rsios 647 663 670 466 469 553 459 546 .653 660
íISTWCih .0 1.8 4.1 ç nW t 1 ' 5.8 7.7 8.5 9.3 9.9 10.7

tes tiE 353 552 0 ç 0 FDMT03 668 670 669 30j -rr*>O-Ji 357 667 341 363 354
DISTANCIA .0 : 2.3 4.0 4.0 5.6 5.8 6.3 4.5 7.4 9.0

WS 669 540 0 0 0 0 POrtTDS • 669 647 668 670 646 553' 659 546 458 640
DISIAtCIA .0 2.3 4.1 6.4 7.5 9.9 10.8 11.5 12.2 13.0

NOS 670 359 559 0 0 0 remos. 670 469 667 363 668 567 666 562 659 568
DiSTANCIA .0 1.7 4.0 5.2 5.8 8.4 9.2 11.9 12.5 13.1

■j


