
ACM Contest Problems Arhive University of Valladolid (SPAIN)659 ReetionsRendering realisti images of imaginary environments or objets is an interesting topi in omputergraphis. One of the most popular methods for this purpose is ray-traing.To render images using ray-traing, one omputes (traes) the path that rays of light entering asene will take. We ask you to write a program that omputes suh paths in a restrited environment.For simpliity, we will onsider only two-dimensional senes. All objets in the sene are totallyreetive (mirror) spheres. When a ray of light hits suh a sphere, it is reeted suh that the angle ofthe inoming ray and the leaving ray against the tangent are the same:

The following �gure shows a typial path that a ray of light may take in suh a sene:

Your task is to write a program, that given a sene desription and a ray entering the sene,determines whih spheres are hit by the ray.InputThe input onsists of a series of sene desriptions. Eah desription starts with a line ontaining thenumber n (n � 25) of spheres in the sene. The following n lines ontain three integers xi, yi, ri eah,where (xi; yi) is the enter, and ri > 0 is the radius of the i-th sphere. Following this is a line ontainingfour integers x, y, dx, dy, whih desribe the ray. The ray originates from the point (x; y) and initiallypoints in the diretion (dx; dy). At least one of dx and dy will be non-zero.



ACM Contest Problems Arhive University of Valladolid (SPAIN)The spheres will be disjoint and non-touhing. The ray will not start within a sphere, and nevertouh a sphere tangentially.A test ase starting with n = 0 terminates the input. This ase should not be proessed.OutputFor eah sene �rst output the number of the sene. Then print the numbers of the spheres that theray hits in its �rst ten deetions (the numbering of spheres is aording to their order in the input).If the ray hits at most ten spheres (and then heads towards in�nity), print inf after the last sphereit hits. If the ray hits more than 10 spheres, print three points (...) after the tenth sphere.Output a blank line after eah test ase.Sample Input33 3 27 7 18 1 13 8 1 -420 0 15 0 22 0 1 00Sample OutputSene 11 2 1 3 infSene 22 1 2 1 2 1 2 1 2 1 ...


