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Yermeychuk S. Y. Analysis of the search of algorithms. Important role in the modern theory of algorithms given to algorithms 

search because the task of finding data (search data for a given key, search subsequence of the sequence) is one of those tasks that has 
practical applications. The use of a search algorithm to solve a specific problem is quite complex problem whose solution requires not 
only fluency by this algorithm, but also comprehensive consideration of an algorithm that determine all its advantages and disadvantages. 
In computer science, a search algorithm is an algorithm for finding an item with specified properties among a collection of items which 
are coded into a computer program, that look for clues to return what is wanted. The items may be stored individually as records in a 
database; or may be elements of a search space defined by a mathematical formula or procedure, such as the roots of an equation with 
integer variables; or a combination of the two, such as the Hamiltonian circuits of a graph. Algorithms for searching virtual spaces are 
used in constraint satisfaction problem, where the goal is to find a set of value assignments to certain variables that will satisfy specific 
mathematical equations and inequations. They are also used when the goal is to find a variable assignment that will maximize or 
minimize a certain function of those variables. 

Keywords: algorithm; complexity of algorithms; temporal characteristics; Turing machine; asymptotic time complexity; the 
productivity of the algorithm. 
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,  –  – O(N).  
,  a – , key – ,  

; . 
int LinSearch(int *a, int key)  
{ 
 int i = 0; 
 while ( (i<N) && (a[i] != key) ) 
  i++; 
 return i; 
} 

, ,  
.  i=N , . 

, , –  
 (i<N) , 

 – key –  „ ” [1]. 
int LinSearch(int *a, int key) 
{ 
 a[N] = key; 
 i = 0; 
 while (a[i] != key) 
  i++; 
 return i; }  // i<N –  
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,  T(n)  
 n.  T(n) ,  
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 (n), , 
 max(n) .  avg(n)  

 ( )  n.  
avg(n) ,  

. ,  
, . , ,  

 (n).  
 min(n) ,  

, .  
: , ,  

, , ,  
; ,  « »  (  

)  [2,5]. 
.  ( ) : , 

.  
={a0,  a1,  a2,  …,  am},  ( ).  

; ,  Q={q1, 
q2, …, qn}.  Q  ” .  Q 

:  q1  qz (  ! – ),  z –  
, . ,  q1 , 

 qz ; ,  ,  :  
;  . 

:  
 (qi)  (aj)  

 (a j),  (d)  (q i).  
, : qi aj  q i a j d [2,3,6]. 

 (RAM)  ,   
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, . , 
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 (Random-Access Machine – RAM).  
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.  RAM . 
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 („ -
”). ,  T(n)  (n2), 

 T(n)= (n2), ,  1, 2>0  n0,  1n2 T(n) 2n2  
 n0. , ,  – ,  

 n ,  T(n)= (n2)  f(n)= (n2).  
 n ,  f(n)= (g(n)),  

g(n) –  n.  ,  1, 2>0  
 n0,  1g(n) f(n) 2g(n)  n0.  f(n)= (g(n)),  

g(n) . 
.  

T(n)=(1/2)n2-3n.  ,   (n2),  (1/2)n2-3n= (n2).  
 1 2  n0,  1n2 (1/2)n2-3n 2n2  

n0.  n2  1 1/2-3/n 2. ,  
 2=1/2. , ,  n0=7  1=1/14. 

,  f(n)= (g(n)) :  (g(n)) („  
”)  (g(n)) („ ”). 

, : f(n)= (g(n)),  >0  n0,  f(n) g(n) 
 n0; f(n)= (g(n)),  >0  n0,  g(n) f(n)  

n0. ,  f(n)  f(n)= (g(n)) , 
 f(n)= (g(n))  f(n)= (g(n)). ,  

T(n), .  
.  T1(n)  T2(n) –  P1  P2. T1(n)  

 (f(n)), T2(n) - (g(n)).  T1+T2(n),  P1  
P2,  (max(f(n),g(n)). ,  1, 2, n1  n2 

,  n1  T1(n) 1f(n),  T2(n) 2g(n),  n2.  
n0=max(n1,n2).  n0, , ,  T1(n)+T2(n) 1f(n)+ 2g(n). ,  n0 

 T1(n)+T2(n) 1 2)max(f(n),g(n)). ,  T1(n)+T2(n) 
 O(max(f(n), g(n))).  

.  T1(n)  T2(n)  (f(n))  (g(n)) ,   
 T1(n)*T2(n)  (f(n)*g(n)). ,  (n2/2) 

 (n2). 
,  T(N)  N. 

 T(N) ,   
, .  

,  .   T(N)  
, ,  N.  

 T (N)  ( )  
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f(N)=C C –  
f(N)=log(log(N))  
f(N)=log(N)  
f(N)=NC C –  
f(N)=N  
f(N)=N*log(N)  
f(N)=NC C –  
f(N)=CN C –  
f(N)=N!  1*2* … N 
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. 
(1) for i n-1 step -1 until 1 do 
(2) for j 1 step 1 until I do 
(3) if a[j] > a[j+1] then 
begin 
(4)   swap(a[j], a[j+1]) 
end 

,  swap  (4)  
. : 

procedure swap (x,y) 
begin 
temp  x  
x  y 
y temp 
end 

.  
 ( )  ,  .  

, , ,  
.  j  1  2 i ,  

(3),  kj.  (4). 
 
 
 
 
 

 1.2 -  
   

for i n-1 step -1 until 1 do c1 n 

for j 1 step 1 until i do c2 n-1 
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if a[j] > a[j+1] then c3 

 

swap (a[j], a[j+1]) c4 

 
 ,  m ,   cm .  

, , : 

 
 (3). 

 
,  T(n) : 

 

 
,  (n)  –  ,   (n)=an2+bn+ ,  a, b i c 

 c1, … c4. 
,  n, ,  

 n .  
, .  swap  

,  Tmin(n) : 

 
,  Tmin(n),  

 n,  n. 
 ( ) ,  

:  a[j]  a[j+1] .  tj = j. 
 (4). 
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