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MAT?2440, Classwork34, Spring2025

1. Input (size n)
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Name:

Find the number of
operations f(n)
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2. Commonly Used Terminology for the Complexity of Algorithms. g
Complexity Terminology
0(1) Coh SHAWT complexity
0(log n) Logarithmic  complexity
0(n) Linear complexity
O(n - log n) | {meqvithm(< complexity
0(nP),p >0 Palynomin | complexity
o(™),b>1 EXPOIAQAU a, complexity
o(n!) Eg d:mg complexity
3.
TABLE 2 The Computer Time Used by Algorithms.
Problem Size Bit Operations Used
n logn n nlogn n? n!
10 3x107 s 10710 s 3x1071%s 107 s 1078 3x10

10? 7x1071s 10~%s 7%x107°s 1077 s 4x 10" yr *

10° 1.0x 1071%s 1078 s 1x107s 105 s * *

10* 1.3x1071%5s 1077 s 1x10°%s 1073 s * *

10° 1.7x1071%5 1075 2% 1073 s 0.1s * *

10° 2x1071%s 107 s 2x107*s 0.17 min * *
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4. The Worst-Case Complexity.
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he Wor¢C= (nge. performance of an algorithm means the Iakgggf / _number of operations

needed to solve the given problem using this algorithm on input of specified size. This

worst-case analysis tells us how many o'zg,r_cig {1 WS an algorithm requires to guarantee

that it will produce a solution.



5. The time complexity analysis of the linear search algorithm:

procedure linear search(x: integer, a, a,, *-, a,: distinct integers)
n := the length of {a;}
=1
while (i < nand x # a;)

i==i+1
if i < n then location == i

else location =0

return /ocation { location is the subscript of the term that equals x, or 0 if x is not found.}

(1) The number of operations considering the worst-case: X |5 Mo‘@ LA the_ |t
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while (i < nand x # a;) =< COYHE&V‘('QGYL, } V\([t'
i=i+1 | _ addreisne =

if i < n then location =i - [ Com bayfgow_, > =+

else location .= 0

(2) The time complexity is f(n) = ahil = 0(\ ) which is |(“V|£a}’\ complexity.
(3) What is the best-case complexity of this algorithm?
Sof : best cae.  “Xx=a,"
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