
THINK INDIA JOURNAL 
ISSN:0971-1260 

Vol-22- Issue-12-Novem ber-2019 

P a g e  | 80 Copyright ⓒ 2019Authors 

 

Comparison of Different Prim’s Algorithm Techniques 
 

Dr. Vijay Kumar Garg 
Associate Professor, C SE   

Lovely Professional University 
Jalandhar, Punjab 

vijay.garg@lpu.co.in 
 

Abstract- The spanning tree is a combination of edges and vertices in such a way so that graph does not hold any 
cycle. For one graph G, it is possible to have more than one spanning trees. The minimum spanning tree in a graph 
is a subgroup of same graph that associates all vertices with absolute possible maximum edge weight. Different 
algorithms are used for generating the minimum spanning tree and one such algorithm is prim’s algorithm. The 
main objective in this paper is to show the comparisons of different methods that are used with prim’s algorithm for 
solving the problem of minimum spanning tree in various real world applications. This paper includes the concept 
of Prim technique for finding the maximum edge weight and the comparison of its different variants with respect to 
various usage applications. 
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I. INTRODUC TION 

The word spanning tree is commonly used in the traversal of the graphs, which means for a graph G 
having vertices V and edges E will not create any loop while traversing the vertices of the graph G along 
with the coverage of all the vertices present in the graph G. While traversing all the vertices of the graph, 
it will create a tree like structure called spanning tree and out of those n spanning trees, which will have 
less cost is called minimum spanning tree (MST). Many researchers have used various techniques for 
finding lower valued spanning tree. Out of which Prim’s algorithm is mostly used in various application 
for lower valued minimum spanning tree. The concept of Prim’s algorithm revolves around the greedy 
algorithm. It finds minimum spanning tree of the graph and represented by undirected arrow. This means 
that there are number of edges in a tree form and every edge is connected with a vertex. Each edge is 
having some value with it. The below is mentioned the pseudo code of the prim’s algorithm and Table 1 
shows the example of finding MST through prim’s technique.  

1.1 Pseudocode: The following are the certain steps that are to be followed to find out the minimum 
spanning tree. 
 

1. To find out whether there is any parallel edge or loop in the graph, if yes then remove it. 
2. Take any vertex as the starting node and label it as 0, the distance and all rest of the vertices as ∞. 
3. Find out all the vertices that are connected with starting vertex and calculate the distance of each 

edge. 
4. The minimum distance edge is considered and considered it as visited edge. If one vertex is visited 

then it will not been considered again. 
5. Repeat step 2-4 again and stop when all the vertices visited.   
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1.2 EXAMPLE 
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Step 1:  Choose the vertex S as starting node and consider it as first vertex.  
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Step 2: Starting vertex is S. Calculate the distance of S with all consecutive nodes. In figure the minimum 
weight is 6. So A is considered.  
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Step 3: After A, Calculate the distance of A and S with all consecutive nodes and from the figure C has 
the minimum value.  
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Step 4: In above figure, From C calculate the minimum weighted edge that is C, so it is considered. 
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Step 5: After D, B is considered as minimum weighted vertex after calculating all the distances. 
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                             3                                       

Total sum is 6+2+3+3=14  

So, final MST using prim’s algorithm is given below. 
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The various researchers presented many different ways and having their own pros and cons as described 
below in Table. Every improved Algorithm is having different complexity and it plays an important role 
in Path Search Algorithm. 

1.3 FUZZY ENVIRO NMENT 

It also works in Fuzzy environment. It is one of the most fundamental and also well-known optimization 
methods. The MST is an effective and reliable way to multicast the data. Two different challenges are 
projected in context of mapping of fuzzy values with the edge values and adding additional vertices in 
fuzzy system. For this FMST (Fuzzy Minimum Spanning tree) involves in ranking. FMST is having 
addition operation between fuzzy numbers that is very different from conventional method and only 
involves real numbers in fuzzy. 

1.4 MODIFIED PRIM TEC HNIQUE 

Modified prim’s technique is another variant of prim’s technique in which minimum weighted vertex is 
picked and then create the entire tree taking that vertex as root node. Modified prim technique is 
implemented in various applications such as parallel machines, broadcasting the signals and many such 
applications. The big advantage of having the modified prim technique is that it will not increase the time 
and space complexity and choosing the minimum vertex will give the chance to reduce the computational 
cost for finding the minimum spanning tree. 

1.5 OPEN-MP 

There is also an improvement in prim’s technique for implementation in MST. In this work, they have 
presented shared memory-based parallel implementations, and it is applied in Prim’s method. In this case, 
two most often used methods of program shared memory parallel machines are given below: 

1) Hand-coded parallel threads  

S 

A D 

C                              D 
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2) Using serial code with compiler directives. 

Today Open-MP is the most widely used framework for the parallelization of the serial code. Thread-pool 
model results in significantly less overhead, it reduces overhead during execution of a program which is 
parallel. Researchers have also improved it with the usage of hardware and software implementation. 
Their main objective is to implement multi threading for open multiprocessing. 

1.6 LAN NETWO RKS 

Prim’s algorithm is used in selection of various LAN topologies for calculating their installation cost in 
context of moving the data from source to destination. Most of the universities and colleges around the 
globe use this method for installing fiber optics in their campus. The main advantage of using this 
technique is that it will compare the different structures that are used to install fiber optics and give the 
optimized structure for the installation. With Prim’s algorithm, assurance has been made that 
implementation will be done using minimum cost. 

II. LITERATURE REVIEW  

The below table 1 demonstrates the comparison of various prim’s algorithms in terms of adopted method, 
complexity, pros and cons by adapting those methods. 

TABLE-1 

COMPARISON OF VARIOUS PRIM’S ALGORITHMS

Sr 
No.  

Authors Method Complex ity Advantages Disadvantages 

1 Ar indamDey  et  
al.  [1 ]  

Graded m ean  
rep resen t at ion 

O(|V|2)  App licable on  arcs 
hav ing fuzzy  
num bers.  
 

 
-  

2 Arogundade O.  
T.  et  al.  [2]  

Pr im’s 
algor it hm  

 I t reduces the cost  
of  fuel and t ime fo r  
t ransport ation o f  
passengers f rom  
one town  t o 
ano ther.  
 

-  

3 Thom as H.  
Cormen et al. [3 ] 

Updated Prim’s 
technique 

O (ElgV)  
 

Iden tif ies the 
graph's m inimum 
weight  edge and 
renders a single 
node as a roo t 
node.  
 

Not  much 
ef ficien t 
due t o it s 
com plexit y   

4 Badri Munier  et  
al.  [4 ]  

OpenMP   Proposed t echnique 
avo ids any  -  
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blocking o r non -
blocking 
synchron izat ion .  
 

5 Ar t ur  Mar iano et 
al.  [5 ]  

Op tim ized 
im plementation  
of  Pr im's 
algor it hm  on  a 
24MHz Xilinx 
FP GA Spart an-
class 

 Compared t o  
sim ple mult i-
t hreaded 
implementat ions, 
t he Open  MP -based 
implementat ion  o f  
bot h algorit hms 
dem onstrated 
excellent  
per formance and 
scalabilit y . 
 

-  

6 Char les K. 
Git onga [6]  
 

Pr im’s 
algor it hm  

 -  W it h  the help o f 
t his algor ithm in  
net work we save 
t he cost and also  
more peop le are 
connected wit h 
each o t her  at  
min im um  cost.  
- It  is useful for  
LAN. 
 

I t  is no t  
useful for  
WAN 

7 Dairina,  
Salmawat yArif  et 
al.  [7 ]  

Kruskal's and 
Pr im's 
techn ique 

D2log ne Min im um  weigh t  
check  o f t he ent ire 
broadcast  graph  
wit hout  giving 
pr io rit y t o  t he t ime 
unit  
 

-  

8 San tiago  Manen  
et  al.  [8]  

Randomized 
Pr im’s (RP)  
algor it hm  

 Per formance is 
improved by  
max im izing t he 
probabilit y t hat  t he 
sam pled groups of  
super p ixels rem ain  
wit h in  the same 
object .  
 

-  

9 C.  J.  Alpert  et al. 
[9 ]  

Direct  
combinat ion  of  
the algor ithm 

 
 
 

Depending on  
int erconnect ing 
inf rast ruct ure and 

-  
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of  pr im and t he 
algor it hm  of  
dijkst ra wit h  
indirect 
"shallow-ligh t"  
methods 

 
 
 
 

net  size, it  can 
t rade o ff  cost s and 
dist ance.  

10  Zuhr iRam adhan  
et  al.  [10 ]  

Pr im’s 
algor it hm  and 
Floyd-warshall 
algor it hm  

 
 
 
 
 
 

I t f inds shor t est  
pat h and min imum 
spann ing t ree -  

11  Yanm ei Yan   
et  al.  [11 ]  

Im proved 
pr im’s 
algor it hm  using 
euler ’s graph  

 Th is t echn ique f ind 
out  the minimum  
dist ance using 
eular’s theoram 

Aft er 
v isit ing the 
t our ist  
sites,  we 
cannot  star t 
and f in ish  
on a def ined 
ver t ex 

12  R.S. BARR et al. 
[12 ] 

Parallizat ion  o f  
pr im’s and 
so llin ’s 
algor it hm  

 I t solves p roblem 
of  min imum 
spann ing t ree on  
sequen t ial mach ine.  
 

-  

13  Nirav  J.  P at elet  
al.  [13 ] 

Pr im’s 
algor it hm , 
kruskal’s 
algor it hm , 
modif ied 
pr im’s 
algor it hm  

 We can  f ind 
min im um  spann ing 
t ree. 

Met hods 
work  on ly  
on 
undirect ed 
graph 

14  Hong Zhao,  a et  
al.  [14 ] 

Pr im algorit hm   Pr imary algor it hm 
for  so lving t he road 
design  paved in  t he 
road const ruction 
pro ject  will reduce 
pro ject  cost s and 
t he conflict 
bet ween road 
const ruct ion  and 
eco logy.  
 

-  

15  Shreekan t  V.  
Jere et  al.  [15]  

Pr im’s m et hod T he 
runn ing 
t ime of  
algor it hm 

For  dif ferent  
num ber  o f  nodes,  
we evaluat ed our  
algorit hm  and 

Runn ing 
t ime is 
m ore 
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is 
approx imat
ely in a 
(alm ost  2 
logV V)  
version .   

measured the time 
com plexit y.  

 

III. CONCLUSION 

The time complexity of Prim's technique is acceptable for finding the minimum spanning tree in terms of 
its overall performance. But the modified prim's algorithm was used in this analysis and this improved 
prim technique determines the graph's minimum weighted edge by having its one node as a root node. 
Table-1 has demonstrated the various methods adopted by various researchers and having their own 
advantages and disadvantages. The main advantage found was the reduction in time complexity and 
makes algorithm efficient for dense graph for travel or to find minimum path and the major disadvantage 
was D2log ne complexity. 
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