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Exercise 0.1 page 8 DPV

In each of the following situations, indicate whether
f=0(g), or f=Q(g), or both, i.e., f =0 (g).
Justify your answer.

o Hint: you can
o Apply the definitions of O(.), Q(.), ©(.)
o Apply the simplifications introduced in the lectures
o Plot the graphics of the functions (e.g., using Octave)

(2)

{b)

(c) n+ (logn)*
{d) 10nlog 10n
(e) log3n

® log(n)

(g) i nlog™n
{h) n{logn)?
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o Solution

a) n— 100 = O(n — 200)
b) n O(n*/?)
c) 100n + logn = O(n + (logn)?)
d) nlogn = ©(10nlog 10n)
e) log2n = ©(log3n)

f) 10logn = O(log(n?))

) n*" = Q(log” n)

) n?/logn = Q(n(logn)?)

g
h




Exercise

function fibi(n)

if n = 0: return O

if n = 1: return 1

return fibi(n - 1) + fibl(n - 2)

Implement in Octave the function fib1, which

calculates Fib, recursively. Modify the program

such that it displays all the calculated Fibonacci

numbers
function fibi(n)
- if n = 0: return O
ExerC|Se if n = 1: return 1

return fibi(n - 1) + fibl(n - 2)

Implement in Octave the function fib1, which

calculates Fib, recursively. Modify the program

such that it displays all the calculated Fibonacci

numbers

Solution

function f = fib1(n)
if (n==0)
f=0;
disp(sprintf("fio(%d)=%d",n.f));
elseif (n==1)
f=1;
disp(sprintf("fio(%d)=%d",n.f));
else
f=fib1(n-1)+fib1(n-2);
disp(sprintf("fib(%d)=%d",n.f));
endif;
end
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Exercise

function fib2(n)

if n = 0 return O
create an array f[0...n]
f[0] =0, f[1] = 1
for i = 2...n:
f[i] = £f[1i - 1] + £f[i - 2]
return f[n]

Implement in Octave the function fib2, which

calculates Fib,, iteratively

Exercise

function fib2(n)

if n = 0 return O
create an array f[0...n]
f[0] =0, f[1] = 1
for i = 2...n:
f[i] = £f[1i - 1] + £f[i - 2]
return f[n]

Implement in Octave the function fib2, which

calculates Fib,, iteratively

Solution

function f = fib2(n)
f=ones (1, n);
fori=3:n

fi) = f (i-1) + f (i-2);
endfor
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Assignment 01

Exercise 0.1 page 8 DPV (cont.)

In each of the following situations, indicate

whether f = O(g), or f = Q(g), or both,

i.e., f = ©(g). Justify your answer.

Hint: you can
Apply the definitions of O(.), Q(.), 6 (.)
Apply the simplifications introduced in the lectures
Plot the graphics of the functions (e.g., using Octave)

(U .'1“.‘ ?:lﬂgﬂ]”:
(i) (logm)»en n/logn
k) n (logn)?
m a7 ghe
(m) n2" 3

Assignment 01 (cont.)

Exercise

With reference on exercise 0.4 on page 9 of DPV,
implement in Octave a function fib3 that
calculates the n-th Fibonacci number using

matrices

()-6 ) ()
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Assignment 01 (cont.)

Exercise 1.7 page 39 DPV

How long does the recursive multiplication
algorithm take to multiply an n-bit number by
an m-bit number? Justify your answer

function multiply(x, y)
Input: Two n—-bit integers x and y, where y=0
Output: Their product

if y=0: return 0
z=multiply(x, |¥/2])
if y is even:
return 2z
else:
return x+2z
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