




Drills

Drills are for you to work out. There is no requirement to submit them, but you are welcome to stop by my office and discuss them.  I highly recommend that you form working groups and work on these drills. A simple yet effective approach is to try and evaluate by hand these codes for small values of n, identify a pattern, get a specific value for function_x(n) and then try to actually time and run the code and compare it with your observations.

For example:

Suppose your functions is:

static int fn(int n) {

int r = 0;

for(int i = 0; i < n; i++) 

   for(int k = i; k <n; k++)

   r++;

return r;

}

fn(1) = 1;  f(2) = 2; f(3) = 6 can you see what is f(20)? f(50)? If you think, you can try and verify it! You can either code it in Java or use Mathematica. Here is a sample:

Mathematica 4.0 for Microsoft Windows

Copyright 1988-1999 Wolfram Research, Inc.

 -- Terminal graphics initialized -- 

In[1]:= r=0

Out[1]= 0

In[2]:= For[i=0, i < 3, i++, For[k=i, k < 3, k++, r++]]

In[3]:= r

Out[3]= 6

In[6]:= r=0;

In[7]:= fn[n_]:=For[i=0,i<n,i++,For[k=i,k<n,k++,r++]]

In[8]:= fn[4]

In[9]:= r

Out[9]= 10

In[10]:= r=0

Out[10]= 0

In[11]:= fn[18]

In[12]:= r

Out[12]= 171

In[7] defines a function that executes the given loop n times. It increments the variable r the “correct” number of times. To test whether your “guessed pattern” is correct just input fn[n] as is shown in In[11]. Do not forget to initialize r = 0 before you run fn[n]. Of course you can do the same in Java.

I. Iterations: what are the values returned by the following loops?

a. static int  function_a(int n) {

int r = 0;

for (int  i = 1; i < n; i++)

  for(int  j = i+1; j <=n; j++)

    for(int  k = 1; k<=j; k++)

      r++;

return  r;



}

b.  static int  function_b(int n) {

int  r = 0;

for (int  i = 1; i <= n; i++)

  for(int  j = 1; j <=i; j++)

    for(int  k = j; k<=j+i; k++)

      r++;

return  r;



}

c. static int  function_c(int n) {

int  r = 0;

for (int  i = 1; i <= n; i++)

  for(int  j = 1; j <= i; j++)

    for(int  k = j; k<= i + j; k++)

      for(int  t = 1; t <= i + j – k; t++)

      r++;

return  r;



}

d. static int  function_d(int n) {

int  r = 0;

for (int  i = 1; i < n; i++)

  for(int  j = i+1; j <=n; j++)

    for(int  k = i + j -1; k<=n; k++)

      r++;

return  r;



}

