ACM International Collegiate Programming ContestSouthwestern European Regional ContestETH Zurich, Switzerland, December 8, 1995Practice Problem SetContentsRules and AdvicePage 2Problem A:Inverse TangensPage 3Problem B:Word CountingPage 4Problem C:SortingPage 5Sponsored by MicrosoftSupported by Union Bank of Switzerland

2 / 51995-96 ACM International Collegiate Programming ContestSouthwestern European Regional ContestETH Zurich, Switzerland

Some Rules and AdviceAll questions require you to read the test datafrom a single input file and to write the resultsto a single output file. The names of both filesare given in the header of the problem. Yourare not allowed to read or write any other filesthan the specified ones. Standard input andoutput are also considered files.Output must correspond exactly to theprovided sample output, including spellingand spacing.All lines (including the last one) should beterminated with a new-line character, and nowhitespace should appear at the end of a lineunless explicitly specified. Tabs should neverbe used.All programs will be re-compiled prior totesting with the judges’ data. Non-standard li-braries may not be used in your solutions. Cprograms may not include any files except:ctype.h, m a t h . h , s t d i o . h , stdlib.h,string.h, and strings.h. Pascal programsmay use the extended Reset, Rewrite andthe Close statement, which are not part ofthe ISO Pascal standard.After analyzing a program, the judges willsend one of the following messages:¥Program accepted. Your program passedall tests and is accepted as correct.¥Compile-time error. The judges were notable to successfully compile your pro-gram. The compiler returned an error(not just a warning).¥Run-time error. Your program �crashed�,i. e. it exited prematurely due to a run-time error.¥Wrong answer. The program run throughone or more test cases without a run-time error but the output did not matchthe expected output.¥Presentation error. The output seems to becorrect but it is not presented in the re-quired format. Since it is not always easyto distinguish this message from thewrong answer message, it is only sent inobvious cases.¥Time-limit exceeded. Your program didnot finish within the given amount oftime.¥Contest rule violation. Your program vio-lates a contest rule like calling non-stan-dard libraries.Programming style is not considered in thiscontest. You are free to code in whatever styleyou prefer.The CPU time limit for all problems is 3minutes except when specified otherwise.All questions regarding the contest materialshould be submitted to the judges by filling ina clarification request form. You can ask therunners in the room for any non-contest re-lated matters or for getting your printer out-put. The helpers will not answer any questionsregarding the contest material.Judges’ decisions are to be considered final.No cheating will be tolerated.Success!

3 / 5ACM International Collegiate Programming Contest1995—96 Southwestern European Regional ContestETH Zurich, Switzerland

Practice Problem A: Inverse TangensSource file:tangens.c / tangens.pInput file:tangens.inOutput file:tangens.outIn 2-dimensional geometry, we often needto calculate the angle of a vector of order 2(see figure 1).

x y α

The usual way to calculate the angle is to

a = arctan y xUnfortunately, this does not work as ex-pected. The arctan function always returns avalue in the range (-

p/2). In particular, it

turns the same value for the vectors (x,˚

and (-

). We would prefer an improved in-verse tangens function that returns an anglein the range [0, 2

) and properly distin-

You are to write a program that imple-ments the improved inverse tangens function.It should read several vectors of order 2from the input file, compute the angle ofthe vector using the improved inverse tangens

The first line of the input file contains thenumber of vectors to follow. Each followingline contains one vector given as the For each vector in the input file, your pro-gram should output the angle a of the vec-tor as shown in figure 1. The floating-pointnumbers should include at least eight signif-icant digits. For the vector (0,˚0) you may

You are to write a program that counts thewords in the input file. If the same word ap-pears more than once, it should only be

The input file contains several words. Aword consists of lowercase and/or uppercaseletters from A to Z. Words are delimited byone or more whitespace character (spaces,new-lines, tabs etc.). Other characters do not When comparing words, your programshould be insensitive to case, i.e. ªabc� is

Your output file should contain one integernumber, giving the number of distinct

You are to write a program that sorts severallists of integer numbers. Each list is to be

The first line of the input file gives thenumber of lists to follow. Each list startswith a line giving the number

of elementsin the list. The following lines each con-

For each list found in the input file, yourprogram should output the sorted list. The

of elements should not be output.The numbers within a list should be in de-