MAT?2440, Classwork27, Spring2025
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1. Algorithms of Searching Problems.

Problem: Locate an element x in a list of distinct elements a4, a,, -+, a,, or determine that it

is not in the list. The solution to this search problem is that location of the term in
the list that equals x (that is, L is the solution if x = a;) and is (O if x is not in
the list.
Algorithms: (1) The Linear Search or Sequential Search. (2) The Binary Search.
2. An example of searching problem: Given a list {—1, 2,5, 6,3, —5}.
Wehave a; =~| ,a, = 2 ,a3=_5,a,=_4 ,a5 = 3, and aq =5~

(1) To find the location of “3”: the algorithm will return & . (“3”isthe th element)
(2) To find the location of “1”: the algorithm will return /) . (“171is A/ l in the list)

3. Searching algorithm: Algorithm and Pseudocode of the Linear Search.

Algorithm:

(1) Comparing x and a;,  if True (x = a,) then location=_| ;
if False (x = a,) then location=_ . Contihne ---.
(2) Comparing x and a,, if True (x =a,) then location=_2>_ ;
if False (x= a,) then location= O . cswtinue
(3) Continue until x = a;, if True (x = q;) then location=_ ¢ .
(4) If no matching is found, then return location=_O . <~
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Pseudocode:

procedure linear search(x: integer, a,, a,, *-, a,: distinct integers)

n := the |gm&j( I\ of{a;} _
i= | / Lt wil net 5‘top UW(Z\’ {'{"\(AS dhe .

While(iSi’Landx:thai) > oM ¢ 2N,
i=i+1
ifi < |\ then location = |, _
else location = O
return loc’égib(ﬂ { location is the subscript of the term that equals x, or 0 if x is not found.}




4. An example of linear search: Let the sequence be {3,1,5,6,4}.

(a) Search for 6. R
Initialization: i = | andn =£. x=6 7 (=t
M/lll[ Round [ <n and x # a; (T or F?) [
e L1 ]| |25 A %3 (T) 2.
2 2=5 A L*[ (T) 3
3 326 A L5 (T) 4L
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(b) Search for 10. X“[O iB;l)Zé)Q"i -~
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Initialization: i = _‘andn = 5 % ‘ ]
~ Round [ <n and x # a; (T or F?) [
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