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1. Show me you can use the Math.min and Math.max functions.  

 

2. Assume you are given an array of integers. Cam you use Math.min/Math.max on it? How? 

 

3.  Consider the following data representation: 

// A ListOfNumber is one of: 
//   -- {} 
//   -- { first : Number, rest: ListOfNumber } 
Here are some examples: 
e0 = {}; 
e1 = { first : 3 , rest : e0 }; 
e2 = { first : -2, rest : e1 }; 
e3 = { first : 4 , rest : e2 }; 
 

The data representation is intrinsically (structurally) recursive.  
 
A function processing such an entity would have to have the following template1,2 : 
 

// process : ListOfNumber ... -> ... 
// 
// function process(lon) { 
//   if (lon.rest == {})  
//     return ... 
//   else  
//     return ... lon.first ... process(lon.rest) 
 

Here's how I define a function that sums up the numbers in such a list: 
 
// sum : ListOfNumber -> Number 
// purpose statement: we already said what it's supposed to do 
 
function sum(lon) { 
  if (lon.first == undefined)  
    return 0; 
  else  
    return lon.first + sum(lon.rest); 

 

Here's an example of how I would use the function and the value expected: 
 

console.log(sum(e3)); // -> 5 

 
Now design a function to calculate the number of elements in such a list. 
 

                                                           
1 http://www.ccs.neu.edu/home/matthias/HtDP2e/index.html 
2 https://www.cs.indiana.edu/classes/c211-dgerman/sum2017/studyGuide.pdf 



4. Then design another one that calculates the average element in such a non-empty list. 
 
5. The book says numbers are (some of the) atomic elements of Javascript. Strings are also atomic (or 
basic) elements of Javascript. In reality we know both strings and numbers have a recursive structure. 
But we ignore that for now. Let's therefore assume that Strings are atomic. To get random numbers you 
use Math.random(): 
 

console.log(Math.random()) 

 
This function returns a random number between 1 (inclusive) and 0 (exclusive). To simulate a dice you 
need to stretch and truncate the outcome. 
 

console.log(Math.floor(Math.random() * 6 + 1)) 

 
Now write a function that extracts a random character from a given string: 
 

function extract(word) { 
  return word.charAt(Math.floor(Math.random() * word.length));  
} 
console.log(extract("something")); 

 
That works well but I don't want you to use the .charAt(...) function. So then you may come up with 
the following: 
 

function extract(word) { 
  var index = Math.floor(Math.random() * word.length); 
  return word.substring(index, index+1);  
} 
console.log(extract("something")); 

 
That's good too, but I now forbid the use of any extra variables (such as index). So, can you define the 
function under these new constraints? 
 
 
6. Define Point, Line, Triangle, Circle.  
 
7. Define Horse and Unicorn.  
 
8. Write flatten from Chapter 5.  
 
9. The Game of Life.  
 
10. Regular Expressions. 
 
11. Any questions from last time?  
 
12. Any questions about the exam next week? 


