Analysis of Loops
Exercises (Corrected, Sept. 4)

Give the asymptotic running time of each the following functions in © no-
tation. Justify your answer. (Show your work.)

1.
Funcl(n)
15+ 0;
2 for i « 3 to n? do
3 for j — 7 to 2i|logs(i)] do
4 | S— Ss+1—7J;
5 end
6 end
7 return (s);
2.
Func2(n)
15«0
2 for i — 3 to |/n] do
3 | jei
a while (j > i) do
5 S— Ss+1—7J;
6 Je—J—4; /* Note: Subtraction */
7 end
8 end
9 return (s);
3.
Func3(n)
15+ 0;
2 for i < 2n to n? do
3 for j — i to n? do
4 for k — 6¢ to 6i + 21 do
5 | s—s+i—j+k
6 end
7 end
8 end
9 return (s);
4.
Func4(n)
15« 0;
2 for i < |n/2] to |4n/n| do
3 for j — 3 toi do
4 for k — j to i do
5 | s—s+i—j+k
6 end
7 end
8 end
9 return (s);
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Funch(n)

s« 0;

i« B;

while i < n? do

Jem

while j > 9 do
J = J— ogy(n)l;
S—S8+1—7;

end

i—i+[Vnl;

end

return (s);

Func6(n)

s «— 0;

1« b

while i < n3/2 do

J—T

while j < i3 do
Je—i+
S—Ss+1—7J;

end

1 <— 1+ n;

end

return (s);

Func7(n)

s« 0;

i 1;

while (i < [6n*/2]) do
for j «— 1to i do
| S—S5+1—7;
end
L— Tx1;

end

return (s);

Func8(n)
s «— 0;
for i «— n to 2n? do
J—T
while (j < 3¢) do
S—S5+1—7;
Je3%75
end
end
return (s);

/* Note: Multiplication */

/* Note: Multiplication */
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Func9(n)
s« 0;
1 n;
while (i < 5n®) do
J = 3n%;
while (j > 18) do
§—85+1—7;
J 1i/4]; /* Note: Division */
end
P A /* Note: Multiplication */
end
return (s);

Func10(n)
s« 0;
1 n;
while (i < [nlogs(n)| do
J<=9%
while (j < %) do
S—S5+1—7;
je—3%7; /* Note: Multiplication */
end
1—i+4; /* Note: Addition */
end
return (s);

Func11(n)
s« 0;
i 1;
while (i < 3n) do
J— 5
while (j < n?) do
S—s+1—7;
JeJtig /* Note: Addition */
end
i (2.5)%1i; /* Note: Multiplication */
end
return (s);

s« 0;
1 — 1;
while (i < n?) do
j < 2n%
while (j > n) do
§—85+1—7;
Je=J=3; /* Note: Subtraction */
end

1—4dxq;

/* Note: Multiplication */
end
return (s);



