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A ZEE AL (time complexity)
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HMIH(Asymptotic) =AM

growth rate= A|
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int sum(A[], int n)
{
sum «<— 0 ;
for 1 — 1 ton
sum=sum+A[i];
return sum;
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int search(x[], int target)
{
for 1 — 1 ton
1f x[1]==target
return 1;

}

return -1;




Quadratic

boolean isDistinct( x[] )
{
for 1 < 1 ton
for j <« 1i+1 to n
1f x[1]==x[]]
return false;
return true;
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int binarySearch(int n, int [] data, int target) {
int begin = @, end = n-1;
while(begin <= end) {
int middle = (begin +end)/2;
1f (data[middle]==target)
return middle;
else 1f (data[middle]<target)
begin = middle+1;
else
end = middle-1;
}

return -1;




Maxz7|dl: O-F7|

f(n) € O(g(n)) if there exist constant ¢ > 0 and ng > 0
such that for all n > ng we have f(n) < cg(n)

f(n) = 32n% 4+ 17n* — 32
f(n) € O(n?)
but also f(n) € O(n?) and O(n”logn)

upper boundsS oA

n

g f(n)=0(g(n))



M2EI|H: Q-5

f(n) € Q(g(n)) if there exist constant ¢ > 0 and ng > 0
such that for all n > ng we have f(n) > cg(n).

f(n) = 32n° + 17n* — 32
A f(n) € Q(n?)

22 () but also f(n) € Q(n) and Q(nlogn)

. n lower boundE &9
Y fn) = Q(gn))
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HZH7|E 0-27
f(n) € ©(g(n)) if there exist constants ¢; > 0,co > 0, and ng > 0

such that for all n > ng we have 0 < c1g9(n) < f(n) < cag(n).

or

f(n) € ©(g(n)) if f(n) € O(g(n)) and f(n) € Q(g(n))

€2817) f(n) = 32n% + 17n2 — 32

f(n) f(n) € @(nQ)
but f(n) ¢ ©(n”), f(n) ¢ ©(n)

upper bound@f
lower boundE SA|0f| &3

n

no

f(n) =0(g(n))
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@ f(n) € 0(g(n)& f(n) = O(g(n)) 22 M= BRI} B
o X7t k> 091 RE CHAl2 O(n*)0|CL.

f(n) =cpn® +cp_in* 14+ +ein+ ¢

= O(n")

O-F 7|0l CHHA = A2t
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Exercise

o C}|2 E|0|E2 YES =2 NO= i<z}

A B A=0(B)? | A=06(B)?
log® n n*
nk c"
\/ﬁ nsinn
2" on/2
log e ogn
log(n!) log(n™)




