Programming Design, Spring 2014

Suggested Solution for Homework 03
Solution provider: Christine Hsieh

Problem 1 (10 points)

(a) (2 points)

The output is the n-th term of the Fibonacci series. For example, when n equal to
10, the output will be 55, which is the 10t term of the Fibonacci series.
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(b) (3 points)
In this case, reduce one of the assignment in the loop is a way to make the
program run faster. You can see the differences as follow.

The original version. The faster version.

int n = 10 int n = 10;

int numl = 1 int numl = 1;

int num2 = 1; int numz = 1;

for (int i = 2; i < n; i++){ for (int i=2; di<n: i++){
numl = numl + numd; int temp = numl + numZ;
int temp = numZ; num? = numl;
numZ = numl; numl = temp:;
muaml = temp:

cout << num?;
cout << num?;

(c) (3 points)

int n = 10;
cputput the n-th term of the Fibonaccl sSeries
by using SN array
int arr[l10] = {1,1}:
for (int 1 = 2; 1 < n; i++4)
arr[i] = arr[i-Z2] + arr[i-1]:

cout << arr[n-1]:



(d) (2 points)

It is because that Fibonacci series increase dramatically while n increases. As n

reach 50, the output will be greater than the maximum value that can be stored
in an integer variable, which causes the problem called “integer overflow” that

makes the output with n = 50 negative.
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Problem 2 (10 points)

(a) (5 points)

There are n® multiplications that must be performed in such a function of n.

(b) (5 points)

Algorithm for diagonal matrices multiplication

Given two nxn diagonal matrices A and B
Declare an nXn matrix C and initialize all its elements to 0
for i from1ton
Update C;; to A;iB;;
end for

As the algorithm shows, there are n multiplications that must be performed.

(c) (10 bonus points)

Algorithm for upper triangular matrices multiplication

Given two nXn upper triangular matrices A and B
Declare an nXn matrix C and initialize all its elements to 0
for i from1ton
for j fromi to n
for k from i to j
Update C;; to C;; + AjBy;
end for

As the algorithm shows, the times of multiplications that must be performed would
be as follow:
nn+1)(n+2)
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Problem 3 (10 bonus points)

If you execute the code, you might get a similar result as follow.
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The reason why we get such a result is that C++ compilers generally do not
generate code to check array bounds, for the sake of efficiency. Out-of-bounds
array accesses result in "undefined behavior"”, and one possible outcome is that
"it works". It's not guaranteed to cause a crash or other diagnostic, but if you're
on an operating system with virtual memory support, and your array index
points to a virtual memory location that hasn't yet been mapped to physical

memory, your program is more likely to crash.

Problem 4 (10 points)
See the file “PD14-03.cpp”.



