Problem 1—Spheres

As part of aroutine investigation, detedive John Jones hasto dust amanhole @ver for fingerprints. While
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Spheres are round, too, and John knows the formulae for them aswell: the volumeis */zmr®; the surface area is 47r?.

Now, no ane knows better than John that there are worlds upon worlds and dmensions upon dimensions. He knows
that when you are speaking of many-dimensional spheres, you use the term “content” to describe its multi-
dimensional volume and “surface’ to describe its one-dimension-fewer surfacearea. An n-dimensional sphereis
simply the alledion of all pointsin n-dimensional spacethe same distance (r) from some given paint (the center).
The amount of the space enclosed by those pointsis the mntent, and the amount of space @ntaining these pointsis
the surface

A zero-dimensional sphereisjust asingle point. Itscontent is sSmply 1; it isasingle point. It has no surface sowe
say its surfaceisO.

A one-dimensional sphereisaline segment. Itscontent is2r, and its surface onsists of its two endpoaints, so its
surfaceis 2.

The two- and three-dimensional formulae are described above, but why stop there? A four-dimensional sphere, for
example, has content */,7%r* and surface 27°r>.

The ontent of an n-dimensional sphereis always of the form k,r", and its surfaceis always of the form k'™, But
what arek, and k',? That iswhat you must compute.

INPUT SPECIFICATION. Each datacase mnsists of asingle unsigned dedmal integer no greater than 100
representing the number of dimensions of the sphere. These integers may be preceded, foll owed, and/or separated
by any number of spaces and <EOL N>'s.

OUTPUT SPECIFICATION. The output cases ould appear in the same order astheir respedive input cases.
The output should be in the format “Case ¢ Content isk r*n and surfaceisk' r*s.” Cisthe @se number; k isthe
content; nisthe dimension of the sphere; k' isthe surface ontent; sisthe dimension of the surface(s=n-1). kand K
should be mrred to the nearest thousandth and should be printed with threedigits after the dedmal point. Each
output case should be foll owed by exactly one <EOL N>.

SAMPLE INPUT.

0<EOLN>
1<EOLN>
2<EOLN>
3<EOLN>
4<EOLN>
<EOF>

SAMPLE OUTPUT.

Case-1:-Content-is-1.000-r"0-and-surface-is-0.000-r" -1. <EOLN>
Case-2:-Content-is-2.000-r*1-and-surface-is-2.000-r"0. <EOLN>
Case-3:-Content-is-3.142-r"2-and-surface-is-6.283-r1. <EOLN>
Case-4:-Content-is-4.189-r*3-and-surface-is-12.56 6-r"2. <EOLN>
Case-5:-Content-is-4.935-r"4-and-surface-is-19.739-r3. <EOLN>

<EOF>



