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ABSTRACT 

This presentation describes various programming surprises 

created to motivate students to experimentation and discovery by 

appealing to their curiosity.  

Categories and Subject Descriptors 

K.3.2 [Computers and Education]: Computer Science Education 

General Terms 

Algorithms, Measurement, Experimentation, Theory. 

Keywords 

Teaching, surprises, maximum, bubble sort, gambling. 

1. INTRODUCTION 
Students can learn about programming from snippets of code 
that are counter-intuitive, surprising. They first run the code 
and become familiar with the odd behavior. Then they 
experiment by modifying the code to gain more insight. They 
can also be asked various questions about the snippet, leading 
to more understanding.  
 
Maximum Surprize (sic) for example, is a snippet of code that 
finds the maximum value of 100 random numbers. A Java 
version follows, but the principle is the same in any language. 
 
   // Does find maximum 

      double max, value; 
      max = Math.random(); 
      for (int i = 0; i < 100; i++) { 

         value = Math.random(); 
         if (max < value) { //update 

             max = value; 
             System.out.println (max); 
        }//end if 

      }//end for  
      System.out.print ("Maximum is "); 

      System.out.println (max); 

 
First, students are asked to guess the number of times that max 
gets updated. Most students guess the number of 50 updates. 
When they run the code they find that it is very much less than 
that (more like 5 updates!). After this humbling experience 
most students are motivated to experiment and discover more 
about the behavior of this code. 
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By repeatedly running and observing the updated values of 
max they begin to develop an intuition about the behavior. 
Then they are assigned to embed this code in a loop and 
compute the average number of updates.  
 
They could also be asked to determine this value theoretically. 
It is related to the harmonic series, which itself is surprising, as 
this series does not converge; it just keeps on growing!  Even 
coding this series is a surprising exercise, as it shows the 
problem of adding small real numbers. 
 
Finally, they should be asked to guess the number of updates 
of 1000 random numbers. With their newly developed 
intuition they will be closer, but yet surprisingly far from the 
correct result. Then their estimates for 10,000 random numbers 
(and many more) will ultimately be more reasonable.  
 
Surprize of Sorts is another similarly surprising snippet. 
Students are given the code for the simplest bubble sort. They 
are also given (or told to create) another version of bubble sort 
that terminates as soon as it recognizes that the items are all 
sorted (using a logical swap-detecting piece of code). The 
students are first asked to estimate how much faster the second 
version is compared to the original. Then they are told to time 
both sorts and compare them for various sizes of arrays. The 
surprise is that the second “improved” version is actually 
slower than the first! The extra few lines that were added to 
improve it actually take more time than they save! 
 
Other surprising snippets follow with very brief summaries; 
the details can be found at: 
   www.csun.edu/~jmotil/Surprizes/Top.html 

 

Sphere Surprize 

   shows how mixing of numeric types can be harmful. 
    

Surprize in Time  

   shows a problem involving integers with leading zeros. 
    

Surprizing Tree 

   shows the surprising height of  a tree of random values. 
    

Gambling Surprize [1] 

   shows gambling does not pay even for odds in your favor! 
 

Some of these surprizes have been presented in SIGCSE symposia 

at Apple Computer and JavaStick (PublicStaticVoidMain), and 

the resulting “guesses” of faculty were surprising. 
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