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STUDY�OF�ALGORITHMS�FOR�SORTING�INFORMATION�IN�DIFFERENT�TYPES�ARRAYS

The�article�is�devoted�to�the�research�of�sorting�algorithms�for�diff�erent�types�of�arrays�orderliness:�unordered,�
almost�ordered,�reverse-ordered.

The�authors�formulated�the�sorting�problem�and�presented�its�mathematical�basis.
The�authors�considered�the�several�popular�algorithms�for�sorting�arrays�of�information�and�their�modifi�cations:�

“bubble”�sorting,�“odd-even”�sorting,�“comb”�sorting,�insertions,�inclusion,�selection;�provided�a�brief�description�of�
the�selected�algorithms�for�a�better�understanding�of�the�principle�of�their�work;�conducted�a�study�of�the�applicability�
of�these�algorithms�for�diff�erent�types�of�arrays�orderliness�and�performed�their�comparative�analysis�in�execution�
time,�number�of�mileages�and�iterations.

For�a�better�comparison,�diff�erent�arrays�dimensions�were�used:�10,�100,�500,�1000,�2000,�5000�and�10000�ele-
ments.�The�arrays�were�fi�lled�with�random�numbers,�which�were�generated�by�the�appropriate�function,�which�allowed�
each�of�the�algorithms�to�be�evaluated�fairly.�The�traditional�sorting�criterion�was�chosen�–�by�growth.

The�authors�also�carried�out�a�comparative�analysis�of�the�applicability�of�one�or�another�algorithm�for�diff�erent�
types�of�the�initial�(input)�data�orderliness.�Relevant�conclusions�have�been�made.

Key�words:�array,�algorithm,�orderliness,�random�numbers,�execution�time,�mileage,�iteration,�sorting.

The�input�sequence�is�most�often�represented�as�an�
n-element�array,�although�it�can�also�have�another�repre-
sentation,�for�example,�as�a�linked�list.

To�implement�sorting�algorithms�of�various�types�ar-
rays�ordering�let`s�give�a�brief�description�of�the�selected�
algorithms�to�understand�the�principle�of�their�operation.�
The� program� codes� for� the� implementation� of� the�main�
algorithms�can�be�found,�for�example,�in�[2,�c.�47-55;�3,�
c.�25-49].

1)� “Bubble” sort� (or� exchange� sort)� is� one� of� the�
simplest�sorting�algorithms.�The�principle�of�operation�is�
to� compare� neighbouring� elements,� viewing� them� from�
left�to�right.�In�several�passes,�the�algorithm�sorts�the�array�
by�increasing�or�decreasing�key�values,�depending�on�the�
specifi�ed�criterion,�swapping�the�elements�if�they�are�not�
positioned�correctly.�In�the�second�pass,�these�operations�
are�performed�on�the�elements�starting�from�the�fi�rst�and�
ending�with� the� (n-1)th� element,� in� the� third�–� from� the�
fi�rst�to�the�(n-2)th�element,�etc.�Sorting�of�the�array�will�
be�completed�when� there� is�no�permutation�of�the�array�
elements�during�the�pass.

2) Cocktail sort algorithm�is�one�of�the�varieties�of�
“bubble”� sorting,�but�with�one�diff�erence�that�makes�the�
work�much�easier.�This�diff�erence�is�in�the�algorithm�di-
rection.�The�“bubble”�algorithm�proceeds�only�from�left�to�
right,�starting�over�when�the�array�runs�out.�Cocktail�sort�
algorithm�works�in�two�directions.�Viewing�the�array�also�
starts�from�left� to�right,�swapping�elements�if�it`s�neces-
sary,�but�if�is�the�end�of�the�array,�viewing�does�not�start�
over,�but� reverses� from� right� to� left.�So� it� speeds� things�
up�a�bit.

3)�An odd-even sort, also�known�as�brick�sort,� is�a�
relatively� simple� sorting�algorithm.�It� is�often�compared�
to�a�“bubble”�as�it�has�many�similar�characteristics.�The�
algorithm,�just�like� the�“bubble”,� reads�data�from� left� to�
right,�swapping�elements�to�the�appropriate�criterion,�but�
has�a�larger�step.�The�“bubble”�compares�the�fi�rst�element�
with�the�second,�the�second�with�the�third,�etc.�In�the�odd-
even�sorting�algorithm,�the�fi�rst�pass�compares�an�odd�el-
ement�with� the�adjacent�even�element�(the�fi�rst�with� the�
second,�the�third�with�the�fourth,�the�fi�fth�with�the�sixth,�

Introduction.�It�is�often�necessary�to�work�with�in-
formation�in�the�form�of�an�arbitrary�set�of�values,�that�is�
fi�elds,�in�practice.�Most�often,�the�information�is�presented�
in�an�array.�An�array�is�a�fi�nite�named�sequence�of�values�
of�the�same�type,�which�diff�er�by�a�sequence�number�(ar-
ray�index).�Array�data�processing�is�simplifi�ed�if�the�data�
is�ordered�(sorted).�

There�are�dozens�of�sorting�algorithms�today.�It`s�im-
possible�to�identify�one�perfect�algorithm�among�all�such�
algorithms�because:

– diff�erent�algorithms�are�optimal�for�diff�erent�data�sets�
and�data�types;

– some�algorithms�are�easy� to� implement�and�are�well�
suited� for� explaining� sorting� principles,� others� for�
practical�implementation;

– some�algorithms�are�better�used�for�process�large�data�
sets,� others� have� proven� themselves� better� for� small�
volumes�of�information;

– some�algorithms�are�better�to�use�for�unordered�data,�
others�for�almost�ordered�or�reverse�ordered�data.

When�we�must�choose�one�or�another�sorting�algo-
rithm,� it`s� also� necessary� to� consider� it� optimization� in�
processor�cycles�terms�and�speed,�which�is�extremely�im-
portant�for�processing�large�volumes�of�information.

The�authors�considered�several�sorting�algorithms�and�
conducted�a�comparative�analysis�of�them�in�terms�of�speed,�
number�of�runs�and�iterations�in�this�article.�An�analysis�of�
the�applicability�of�one�or�another�algorithm�for�diff�erent�
types�of�initial�(input)�data�ordering�was�also�carried�out.

The�main�part.�For�the�most�general�case,�the�sorting�
poblem�is�formulated�as�follows:�there�is�some�unordered�
input�set�of�keys,�and�it�is�necessary�to�obtain�a�set�of�this�
keys,�sorted�by�increasing�or�decreasing�order�[1].

Let`s�formulate�the�mathematical�basis�of�sorting.
There�is�a�sequence�of�n�numbers� 1 2( , , , )na a aј �at�

the�beginning�of�the�algorithm�(algorithm�input).
The�task�is:�to�permute�the�input�sequence�in�such�a�way�

that� (1) (2) ( )na a ap p pЈ Ј ЈK �(or� (1) (2) ( )na a ap p pі і іK ).�

Here�π�is�the�permutation�of�the�sequence�of�numbers�(al-
gorithm�output).
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etc.),� in� the� second�pass� the�even�element�with� the�next�
odd�one�(the�second�with�third,�fourth�and�fi�fth,�etc.).�Then�
the�process�starts�over,�odd�with�even,�then�even�with�odd,�
hence� the� name� of� the� odd-even� algorithm.�The� sorting�
algorithm�ends�when�no�change�has�occurred�in�two�such�
passes.�This�means�that�the�array�is�sorted.

4)�Comb sort algorithm�is�a�modifi�cation�of�the�“bub-
ble”�algorithm,�which�was�developed�in�1980�by�Wlodek�
Doboshevych�and�popularized�in�1991�thanks�to�the�Byte�
Magazine.�The�main�idea�is�to�prevent�the�situation�where�
small�values�remain�at�the�end�of�the�array�for�a�long�time�if�
you�want�to�sort�the�array�in�ascending�order.�The�essence�
of�the�algorithm�is�to�take�a�suffi��ciently�large�distance�be-
tween�elements�and�gradually�reduce�it.�For�example,�for�
a�better�understanding:�in�the�fi�rst�run�it�will�be�a�compari-
son�of�the�fi�rst�and�last�element,�in�the�second�–�the�fi�rst�
and� penultimate,� second� and� last,� etc.� until� the� distance�
becomes� such� that�neighbouring� elements�are�compared�
and�no�permutation�occurred�during�the�algorithm�run.�It`s�
advised�not�to�take�any�value�of�the�gap�between�the�ele-
ments,�but�taking�into�account�a�certain�value,�called�the�
reduction�factor,�which�is�equal�to�1.247.�This�is�the�opti-
mal�value�that�was�found�through�many�experiments�with�
diff�erent�values.�At�fi�rst,�we�need�to�take�a�step�that�will�
be�equal�to�the�rounded�value�of�the�array�divided�by�the�
reduction�factor.�On�the�next�run,�we�divide�our�previous�
step�again�by�the�reduction�factor�and�it�will�be�a�new�step.�
This�will�continue�until� the�step�becomes�equal�1,� that`s�
mean�neighbouring�elements.�

5)�Selection sort is�a�sim-
ple� sorting� algorithm� based�
on�insertions,�that�is,�a�certain�
element� (the� smallest� or� larg-
est�element�of�the�array)�is�se-
lected�and�inserted�into�the�ap-
propriate�place�in�the�array�(at�
the� beginning� or� at� the� end),�
which� depends� on� the� speci-
fi�ed� criterion.� This� continues�
until�the�array�is�sorted.

6)� Insertion sort� is� a�
comparison-based� algorithm.�
The� essence� of� the� algorithm�
is�that�at�fi�rst�we�consider�that�
the�fi�rst�element�is�in�its�place.�
We� compare� the� second� with�
the� fi�rst� and�change�places� as�
necessary.� If�not,� then�we�be-
lieve�that�it�is�in�its�place.�We�
compare�the�next�one�with�the�
correct�elements�and�include�it�
in�the�right�place�in� the�array.�
So�the�algorithm�will�work�un-
til� the�array� runs�out.�The� re-
sult�is�a�sorted�array.

The� authors� chose� the�
sorting� algorithms� described�
above� for� researching� arrays�
of� diff�erent� data� ordering�
types:� unordered,� almost� or-
dered,�and�reverse-ordered.

First�of�all,�let’s�note�a�few�points.

1.� Since� the� speed� (time)� and� the� number� of� runs�
and� iterations� (permutations)� of� each� of� the� algorithms�
are�investigated,�all�algorithms�were�partially�modifi�ed�by�
several�variables�for�such�tracking.�The�traditional�sorting�
criterion�was�chosen�–�by�growth.

2.�For�better�comparison,�arrays�of�diff�erent�dimen-
sions� were� used:� 10,� 100,� 500,� 1000,� 2000,� 5000� and�
10000�elements.

3.�After�each�program�code�execution� the�program�
cache�was�cleaned�to�prevent�inaccurate�indicators.�

4.�The�arrays�were�fi�lled�with�random�numbers�gen-
erated�using�the�corresponding�function�rand().�The�same�
sequence�of�randomly�generated�numbers�was�generated�
every�time�with�the�help�of�this�function.�This�made�it�pos-
sible�to�fairly�evaluate�each�of�the�methods.

Let`s�present�the�results�of�the�research.

1.�Let’s�consider�the�indicators�of�an�unordered�array�
and�analyze�them.

Indicators�of�time,�number�of�runs�and�iterations�of�
“bubble”,� сocktail� sort� ,� “odd-even”,� “comb”,� selection,�
insertion�sorting�algorithms�for�unordered�array�are�pre-
sented�in�tables 1-6,�respectively.

Table 1

“Bubble” sort algorithm, unordered array indicators 

Number�of�

elements

Measure-

ment�results

10 100 500 1000 2000 5000 10000

Number�of�
runs

10 100 500 1000 2000 5000 10000

Time�(in�sec) 0.001 0.0011 0.0015 0.0027 0.0071 0.0373 0.1516
Number�of�
iterations

13 2360 62�420 248�145 1�007�742 6�175�385
24�952�
888

Table 2

Cocktail sort algorithm, unordered array indicators

Number�of�

elements

Measure-

ment�results

10 100 500 1000 2000 5000 10000

Number�of�
runs

5 50 250 500 1000 2500 5000

Time�(in�sec) 0.0008 0.0009 0.0014 0.0025 0.0068 0.0359 0.1439
Number�of�
iterations

13 2360 62�420 248�145 1�007�742 6�175�385 24�952�888

Table 3

“Odd-even” sort algorithm, unordered array indicators

Number�of�

elements

Measure-

ment�results

10 100 500 1000 2000 5000 10000

Number�of�
runs

4 46 247 489 979 2473 4989

Time�(in�sec) 0.0009 0.0011 0.0013 0.0024 0.0049 0.0246 0.094
Number�of�
iterations

13 2360 62�420 248�145 1�007�742 6�175�385 24�952�888
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The� operation� of� various� sorting� algorithms� for� an�
unordered�array�type�is�shown�in�Fig. 1�(number�of�runs)�
and�Fig. 2�(time).

From�Fig. 1�we�can�see�that�three�algorithms�out�of�
six�performed�equally�with�a�large�number�of�runs.�These�
are:� “bubble”� sorting,� selection� and� insertion� sort� algo-
rithms.�Two�algorithms�out�of�six:�cocktail�sort�and�“odd-
even”�sorting�performed�moderately.�The�least�number�of�
runs�is�observed�in�the�comb�sorting�algorithm.�

Fig. 1. Indicators of runs for diff erent sorting methods 
of unordered array

From�Fig. 2�we� visually�
observe� the� gradation� of� time�
to� sort� an� increasing� number�
of� elements.�We� can� see� that�
“bubble”� and� cocktail� sort� on�
large� arrays� are� very� slow,�
while� comb� sort� takes� almost�
no�time�at�all.

The� four� al�gorithms�
showed� themselves� exactly�
the� same� according� to� the� it-
erations� number.� These� are:�
“bubble”�sorting,�cocktail�sort�
algorithm,�“odd-even”�and�in-
sertion.� Fewer� iterations� are�
needed� for�comb� sorting.�The�
smallest� number� uses� the� se-
lection�sort�algorithm.�

2.�Let’s�consider�the�indi-
cators�of�an�almost�ordered�ar-
ray�and�perform�their�analysis.

An� almost� ordered� array�
is� an� array� that� already� has�
sorted�elements.�Therefore,�el-
ement�generation�was�divided�
into�two�cycles.�The�fi�rst�com-
posed� consecutive� numbers�
in� half� of� the� array,� the� other�
half� –� randomly� generated�
numbers.

The�relevant�indicators�of�
the� time,� number� of� runs� and�
iterations� of� the� sorting� algo-
rithms� by� “bubble”,� cocktail�
sort,� “odd-even”,� “comb”,� se-

lection�and�insertion�for�an�almost�ordered�array�are�ob-
tained�and�entered�in�the�corresponding�tables.

Fig. 2. Indicators of times for diff erent sorting methods 
of unordered array

In�order�not�to�burden�the�article�visually,�we�don’t�
present� such� tables,�but�we�present� the� results�using�ap-
propriate�diagrams�(Fig. 3-4).

We�can�see�from�the�diagram�in�Fig. 3,�that�there�are�
no�changes�in�the�number�of�runs,�although�half�of�the�ele-
ments�are�sorted�in�this�type�of�array.

In�Fig. 4�we�v�isually�observe�the�gradation�of�time�
with�the�help�of�a�graph�in�order�to�sort�more�and�more�
elements.�Compared�to�the�previous�graph�(Fig. 2),�we�can�
see�that�the�cocktail�sort�and�insertion�algorithms�take�half�
the�time�to�sort�an�almost�ordered�array.�

Table 4

Comb sort algorithm, unordered array indicators

Number�of�

elements

Measure-

ment�results

10 100 500 1000 2000 5000 10000

Number�of�
runs

7 17 24 28 31 35 39

Time�(in�sec) 0.0008 0.0009 0.001 0.001 0.0012 0.0015 0.0018
Number�of�
iterations

7 246 1�809 4�369 9�746 27�189 59�136

Table 5

Selection sort algorithm, unordered array indicators

�Number�of�

elements

Measure-

ment�results

10 100 500 1000 2000 5000 10000

Number�of�
runs

9 99 499 999 1999 4999 9999

Time�(in�sec) 0.0009 0.001 0.0011 0.0016 0.0032 0.0147 0.0533
Number�of�
iterations

7 92 488 994 1�993 4�987 9992

Table 6

Insertion sort algorithm, unordered array indicators

Number�of�

elements

Measure-

ment�results

10 100 500 1000 2000 5000 10000

Number�of�
runs

9 99 499 999 1999 4999 9999

Time�(in�sec) 0.0009 0.001 0.0011 0.0015 0.0025 0.0102 0.0372
Number�of�
iterations

13 2360 62�420 248�145 1�007�742 6�175�385 24�952�888
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Fig. 3. Indicators of runs for diff erent sorting methods 
of almost ordered array

Fig. 4. Indicators of times for diff erent sorting methods 
of almost ordered array

According�to�t�he�number�of�iterations,�the�algorithms�
showed�themselves�in�the�same�way�as�for�the�ordered�ar-
ray.�Although�in�the�four�algorithms�that�act�in� the�same�
way,�three�times�less�permutations�are�made.

3.� Let’s� consider� the� indicators� of� reverse-ordered�
array�and�perform�their�analysis.�Reverse-ordered�array�–�
array�sorted�in�reverse.�For�some�sorting�methods,�this�is�
the�worst� case,�because�more�permutations�will� have� to�
be�done.

The�size�of�the�array�was�used�to�generate�the�ele-
ments,�which�gradually�decreased�depending�on�its�index.�

The�relevant�indicators�of�the�time,�number�of�runs�
and�iterations�of�the�sorting�algorithms�by�“bubble”,�cock-
tail�sort,�“odd-even”,�“comb”,�selection�and�insertion�for�
reverse-ordered�array�are�obtained�and�entered�in�the�cor-
responding�tables.

In�order�not�to�burden�the�article�visually,�we�don’t�
present� such� tables,�but�we�present� the� results�using�ap-
propriate�diagrams�(Fig. 5-6).

We�can�see�the�number�of�runs�that�were�needed�to�
sort�the�reverse-ordered�array�on�the�diagram�(Fig. 5).�We�
do�not�observe�signifi�cant�changes.

In�Fig. 6�we�visually�observe�the�gradation�of�time�
with� the�help�of�a�graph�in�order�to�sort�more�and�more�
elements.�We�can�note�that�each�of�the�sorting�algorithms�
takes�more�time�to�implement,�except�for�the�“comb”�al-
gorithm,�which�remained�unchanged.�It�is�also�interesting�
that� for� unordered� and� almost� ordered� arrays,� the� cock-
tail�sort�and�insertion�sort�algorithms�took�more�time�than�
“bubble”�and�selection�sort,�respectively.�

Fig. 5. Indicators of runs for diff erent sorting methods 
of reverse-ordered array

Fig. 6. Indicators of times for diff erent sorting methods 
of reverse-ordered array

As�for�iterations,�almost�every�method�increased�the�
number�of�permutations.�The�number�of�iterations�in�the�
selection� sort� algorithm� increased� insignifi�cantly.� In� the�
“comb”� sorting� algorithm,� the� number� of� permutations�
decreased�by�about�2.7�times.�The�number�of�iterations�in�
the�remaining�four�algorithms�is�twice�as�large.�

As�for�the�run�an�alysis,�we�are�talking�about�compar-
ing�how�many�repetitions�a�particular�algorithm�needed�to�
sort�the�array.�

We�count�the�run�as�repeating�the�operation�of�read-
ing�elements�from�the�fi�rst�element.�We�also�take�into�ac-
count�a�control�run�that�checks�whether�the�array�is�sorted.�

The� “bubble”� sorting� algorithm� needed� the� largest�
number� of� runs.�This� is� natural,� since� only�one�element�
is�put�in�its�place�in�one�run.�Diff�erent�array�ordering�type�
does�not�matter.

Following� the� “bubble”,� the� sorting� algorithms� by�
selection�and�insertion�sort�have�the�same�number�of�runs.�
Only�one�less�than�in�the�“bubble”�algorithm.�This�is�be-
cause� these� algorithms� are� based� on� fi�nding� an� element�
that� is�put� into�place� in�one�pass.�And�we�believe�at�the�
beginning,�that�one�element�is�already�in�its�place�without�
running.�

The�cocktail�sort�algorithm�needs�half�as�many�runs�
as�its�predecessors.�Such�indicators�are�because�in�one�run�
the�algorithm�read�array�twice:�from�beginning�to�end�and�
from�end�to�beginning.�

The� “odd-even”� sorting� algorithm� is� one� of� those�
algorithms�for�which�the�number�of�runs�depends�on�the�
ordering�type.�The�lowest�number�of�runs�is�observed�for�
almost�ordered�array.�
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The�least�number�of�runs�is�observed�in�the�“comb”�
sorting�algorithm.�The�algorithm�showed�the�same�number�
of� runs�for�all�three�types�of�arrays�ordering,�but�for�the�
revers-ordered�array,�starting�with�two�thousand�elements,�
one� run� less� was� performed.� The� algorithm� performed�
1.4�views�per�run�with�ten�elements�and�256.4�views�with�
ten�thousand�elements.�

Thus,�the�best�in�terms�of�the�number�of�runs�is�the�
“comb”�sorting�algorithm�among�all�the�considered�sort-
ing�algorithms.

As�for�the�time�analysis.�It�is�important�to�note�that�
time� is�measured� in� seconds�and� that� the�values�are� too�
small�to�show�graphically.�Because�of�this,�we�will�com-
pare�them�using�the�arithmetic�average�of�each�method.�

The�“bubble”�sorting�algorithm�turned�out�to�be�the�
slowest� of� all� algorithms.� The� best� performance� of� the�
execution� time� is� shown� in� the� almost� ordered� array� –�
0.0247� sec,� the� average� indicator� is� in� unordered� array�
with�value�0.0289�sec,�and�the�worst�indicator�is�in�revers-
ordered�array�–�0.0346�sec.�

Next,�according�to�the�indicators,�the�cocktail�sort�al-
gorithm.�Although�it�shows�the�worst�result�–�0.04�sec�in�re-
verse-ordered�array,�but�in�almost�ordered�array�the�average�
sorting�execution�time�is�0.0162�sec.�In�an�unordered�array,�
the�indicator�does�not�diff�er�signifi�cantly�from�the�“bubble”�
sorting�algorithm�–�0.0275�sec.�This�algorithm�is�not�stable�
with�respect�to�diff�erent�types�of�arrays�ordering.

As� for� the� “odd-even”� sorting� algorithm,� the� best�
result�was�obtained� for� an�almost�ordered�array�with�an�
indicator�of�0.0138�sec.�The�worst�–�0.0244�sec�–�for�the�
reverse-�ordered�array.�

One�of�the�most�stable�was�the�selection�sorting�al-
gorithm.�We�got� the�worst� result�for� the�reverse-ordered�
array�(0.0132�sec),�the�best�is�for�an�almost�ordered�array�
(0.106�sec).�

The� insertion�sort�algorithm�was�found�to�be�faster�
than�the�selection�sort�algorithm�for�diff�erent�array�types.�
For�an�unordered�array�–�0.0078�sec,�for�almost�orderly�–�
0.0032�sec.�The�worst�indicator�is�in�the�reverse-ordered�
array�–�0.0138�sec.�

The� “comb”� sorting� algorithm� turned� out� to� be�
the�most� stable� and� the� fastest.� It� has� a� stable� indicator�
(0.0012� sec)� in� two� types� of� array� ordering:� almost� or-
dered�and�unordered�arrays.�The�best�time�for�a�reverse-
ordered�array�is�0.001�sec.

As�for�iterations,�the�four�algorithms�performed�ex-
actly� the� same�for�all� types�of�array�ordering.�These�are�
sorting� algorithms� by� “bubble”,� cocktail� sort� algorithm,�
“odd-even”,�selection�and�insertion.�The�same�number�of�
permutations� is� performed� in� these� algorithms,� and� this�
number�is�one�of�the�largest.�

The�“comb”�sorting�algorithm�performed�much�bet-
ter� than�other�algorithms,�but� the� selection�sorting�algo-
rithm�has�the�lowest�number�of�iterations.

Conclusions.�A� comparative� analysis� of� six� diff�er-
ent�sorting�algorithms�was�done:� “bubble”,� cocktail� sort�
algorithm,� “odd-even”,� “comb”,� selection� and� insertion�
for� diff�erent� types�of�arrays�ordering:�unordered,�almost�
ordered,�reverse-ordered.�

By�the�volume�of�the�software�code,�these�algorithms�
can�be�divided�from�the�smallest� to�the�largest�as�follows:�

sorting� by� “bubble”� and� insertion,� cocktail� sort� algorithm�
and�selection,� “odd-even”,�“comb”.�The�most�self-explan-
atory�algorithms�for�beginners�are,�of�course,�“bubble”�and�
cocktail� sort� algorithm,� and� “odd-even”.�They� are� simple�
to� implement�and�easy�to�master�the�principles�of�sorting.�
Insertion�and�selection�sorting�methods�can�be�used�to�ex-
plain�the�principle�of�element�memorization.�These�methods�
are�also�optimal� for� small� sizes�arrays.�The�most�diffi��cult�
to�understand�is�the�“comb”�method,�because�it�uses�a�step�
variable�that�must�be�calculated.�But�this�ordering�algorithm�
showed�itself�in�the�best�way:�it�does�not�perform�many�runs,�
that`s�why�it�is�the�fastest�of�all�considered�algorithms�(aver-
age�speed�is�0.0012�sec).�This�algorithm�is�optimal�for�any�
array�type�with�a�large�number�of�elements.
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ВИВЧЕННЯ�АЛГОРИТМІВ�СОРТУВАННЯ�
ІНФОРМАЦІЇ�В�МАСИВАХ�РІЗНИХ�ТИПІВ

Стаття�присвячена�дослідженню�алгоритмів�сор-
тування� для� різного� типу� впорядкованості� масивів:�
невпорядкованих,� майже� впорядкованих,� обернено�
впорядкованих.

У�статті�сформульовано�постановку�задачі�сорту-
вання�та�подано�її�математичну�основу.�

Автори� розглянули� декілька� популярних� ал-
горитмів� сортування� масивів� інформації� та� їх� мо-
дифікацій:� сортування� «бульбашкою»,� сортування�
«парне-непарне»,� сортування� «гребінцем»,� вставка-
ми,�включенням,�вибором;�подали�коротку�характе-
ристику�обраних�алгоритмів�для�кращого�розуміння�
принципу�їх�роботи;�провели�дослідження�застосов-
ності� цих� алгоритмів� для� різного� типу� впорядкова-
ності�масивів�та�здійснили�їх�порівняльний�аналіз�за�
швидкодією,�кількістю�пробігів�та�ітерацій.�

Для�кращого�порівняння�використано�різну�роз-
мірність�масивів:� 10,� 100,� 500,� 1000,� 2000,� 5000� та�
10000�елементів.�Масиви�заповнювалися�випадкови-
ми� числами,� які� генерувалися� за� допомогою� відпо-
відної�функції,�що�дозволило�справедливо�оцінюва-
ти�кожний�з�алгоритмів.�Критерій�сортування�обрано�
традиційний�–�за�зростанням.

Також� здійснено� порівняльний� аналіз� застосов-
ності�того�чи�іншого�алгоритму�для�різного�типу�впо-
рядкованості� початкових� (вхідних)�даних.� Зроблено�
відповідні�висновки.

Ключові� слова:� масив,� алгоритм,� впорядкова-
ність,� випадкові� числа,� швидкодія,� пробіг,� ітерація,�
сортування.
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