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Finding the shortest route is the typi
al task of a tru
k driver. If the tru
k moves via the shortest

route, it saves money. It is also important to know alternative routes of the same length, for

the 
ase a route is unavailable, e.g., due to some road work.

To des
ribe a region, we need to model a map of it. ACM re
ently found that triangular

and re
tangular based models are insuÆ
ient and de
ided to use hexagons for des
ribing maps.

Given a regular hexagonal grid (like honey
ombs), we 
an number the 
ells starting with 1

(in any parti
ular 
ell) and going in a spiral-like manner to other 
ells. This way, ea
h 
ell is

uniquely identi�ed by its number and vi
e versa, ea
h positive integer identi�es a single 
ell.
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Two 
ells are 
alled neighboring i� they have one side in 
ommon. In an in�nite stru
ture, ea
h


ell has exa
tly six neighbors. For instan
e, 
ell number 2 neighbors to 
ells 1, 3, 7, 8, 9 and

10. A hexagonal route is a non-empty sequen
e of 
ells where ea
h 
ell in the sequen
e (ex
ept

the last one) neighbors with its su

essor. A hexagonal route between two 
ells X and Y is

a hexagonal route with X being the �rst member of the sequen
e, and Y being the last. The

length of the route is the number of 
ells minus one. It represents the number of steps we need

to make to travel via the route.

Your task is to determine the length of the shortest possible route between two 
ells and the

total number of mutually di�erent routes of that length. Di�erent routes must di�er in at least

one sequen
e member, i.e., they do not need to form 
ompletely disjoint sequen
es.

Input Spe
i�
ation

The input 
onsists of a series of tasks, ea
h of them given on one separate line. The line 
ontains

two integer numbers X and Y , separated by a spa
e, 1 � X;Y � 1 000 000, X 6= Y . These

numbers identify two di�erent 
ells. The last task is followed by a line 
ontaining two zeros.

This line terminates the input.



Output Spe
i�
ation

For ea
h task, output the senten
e \There are N routes of the shortest length L.".

Repla
e L with the smallest possible route length between 
ells X and Y . Repla
e N with

the number of di�erent routes of that length. If there is a single route only, use the words \is"

and \route" instead of \are" and \routes".

Sample Input

1 2

1 7

1 8

1 19

7 12

1000 9000

0 0

Output for Sample Input

There is 1 route of the shortest length 1.

There is 1 route of the shortest length 1.

There are 2 routes of the shortest length 2.

There is 1 route of the shortest length 2.

There are 3 routes of the shortest length 3.

There are 278940769844931007968 routes of the shortest length 73.


