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ABSTRACT 

 

Building a green building is not just a matter of assembling a collection of the latest green 

technologies or materials. Rather, it is a process in which every element of the design is 

first optimized and then the impact and interrelationship of various different elements and 

systems within the building and site are re-evaluated, integrated, and optimized as part of 

a whole building solution. 

 

By blending the right mix of green technologies that cost less with green technologies that 

cost the same or slightly more, it is possible to have a very green building project that 

costs the same as a conventional one. Often the key to a cost effective green building and 

site design lies within the interrelationships and associated cost and performance trade-

offs that exist between different building systems. It is also paramount to separate the role 

of the different participants in ensuring that the building consumes minimal resources 

during its life cycle and that it poses a minimal threat to the environment by minimizing 

the ecological footprint. 

 

The main aim of this project is to device a comprehensive methodology to reduce the 

development footprint in buildings by introduction of green construction schemes in the 

construction practices. 

 

Development Footprint is a relatively new avenue for research and its application in the 

Indian scenario is seen as a technology for the future considering the impetus on 

environment friendly practices of building construction and design. 

 

The study undertaken deals with 

 Identification of various aspects pertaining to development footprint 

 Identification of various credit requirement related to development footprint 

 Estimation of development footprint of the given site in plan. 
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 Assessment of the estimated footprint in terms of usable and unusable land. 

 Identification of the alternatives in the construction process which help in reducing the 

development footprint. 
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1. INTRODUCTION 

 

1.1 GREEN BUILDINGS 

       A green building depletes as little of the natural resources during its 

construction and operation (Barnhart, Mitchell et al [1]). It involves design and 

construction practices that reduce the negative impacts of the buildings and its 

occupants on the environment. (Srinivas et al [2]) One of the most inspiring 

definitions of a green building is as follows – “A Green Building should create 

delight when entered, serenity and health when occupied and regret when 

departed.” (Srinivas et al [2]). The aim of a green construction is to: 

 Minimize the demand on non-renewable resources 

 Maximize the utilization efficiency of these resources when in use 

 Maximize reuse and recycling of available resources, and 

 Utilization of renewable resources. (Castalia et al [3])    

            The Statistics based on consumption of various resources and emission to 

emission amount are given below (Chandler et al [4]) -     

    Buildings Consume 

 70% of the Electricity 

 39% of Private Energy 

 25% of all water supplies 

 39% of all raw materials 

Buildings Generate 

 35% of Solid Wastes 

 36% of CO2 emissions 

 46% of SO2 emissions 

 19% of NOx emissions 

 10% of fine particulate emissions 
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In other words, a Green Building is a structure that is designed, constructed, 

operated and demolished in a healthy and a resource–efficient manner. The 

concept of Green Buildings is not as nascent as everyone thinks it is. For example, 

our own ancestors worshipped the five elements of nature – Earth as „Prithvi‟, 

Water as „Jal‟, Energy as „Agni‟, Air as „Vayu‟ and Sky as „Akash‟. Today, 

through the LEED, we are rediscovering the Indian ethos. 

The Green Building Movement has gained tremendous momentum in the past 4-5 

years, since CII-Godrej GBC embarked on achieving the prestigious LEED rating 

for its own centre at Hyderabad. The Platinum rating awarded to this building, 

sparked off enough enthusiasm in the country. 

From a humble beginning of 20000 sq ft of green footprint in the country in the 

year 2003, to a staggering 10 million sq ft by the end of the year 2008, green 

buildings are well poised to reach scalar heights. (Srinivas et al [2]) 

 

 

 

 

 

 

 

Figure 1.1 – Growth of Green Buildings in India 
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1.2  DEVELOPMENT FOOTPRINT 

                Development footprint is “the sum total of the building footprint, the 

access roads and the parking spaces as their plinth areas. It also includes the area 

in the site under landscaping, if the landscaping is done by artificial means.” 

(IGBC et al [5]) 

1.3 GREEN RATING SYSTEMS IN INDIA 

 

1.3.1 Indian Green Building Council(IGBC) 

 

IGBC is the regulatory authority in India that has set guidelines for green 

buildings. It aims to usher a green building movement and facilitate India as one 

of the world leaders in green buildings by 2010. 

 

1.3.2 Leadership in Energy and Environmental Design(LEED)- INDIA 

The Leadership in Energy and Environmental Design (LEED-INDIA) Green 

Building Rating System is a nationally and internationally accepted benchmark for 

the design, construction and operation of high performance green buildings. It was 

setup in the year 1998 by the US Green Building Association to look into the 

process of rating the system on an internationally accepted Standard which is 

based on certain guidelines and also on credits. LEED-INDIA rating system 

provides a roadmap for measuring and documenting success for every building 

type and phase of a building lifecycle. 

LEED-INDIA promotes a whole-building approach to sustainability by 

recognizing performance in the following five key areas (IGBC et al [5]): 

 Sustainable Site Development 

 Water Savings 

 Energy Efficiency 

 Material Selection 

 Indoor Environmental Air Quality 
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1.3.3 The LEED Rating System 

 It is based on Points and Pre-requisites in each Category. 

 69 Points, 7 Pre-requisites in 6 Categories. 

Categories: 

 Sustainable Sites 

 Materials and Resources 

 Water Efficiency 

 Energy and Atmosphere 

 Innovation and Design 

 Indoor Environmental Quality 

 

1.3.4 LEED Certification Levels 

Points are earned when all the pre-requisites are met with. 

 Certified – (26 – 32 Points) 

 Silver – (33 – 38 Points) 

 Gold – (39-51 Points) 

 Platinum – (52 – 69 Points) 

 

1.4 REDUCING SITE DISTURBANCE 

The main purpose of reducing the site disturbance is: 

 Conserve the existing natural areas and also restore damaged habitats.  

 Recognize that the least costly, least time consuming and most environmentally 

preferable design for site and storm water management is often the one in which 

the design of buildings and site improvements respect the existing natural flows 

and features of the land, instead of designing the building and site improvements 

with total disregard for the site, which results in needless, extensive, disruptive, 

costly and time consuming excavation and earthmoving. (IGBC et al [5]) 
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2. LITERATURE REVIEW 

 In general, there is an absence of literature that has focussed on the practices, 

results or use of green construction practices pertaining to reduction of 

development footprint on a global basis. 

 LEED INDIA NC Version 1.0 (2007) 

The abridged version of LEED INDIA for New Construction dealt with the 

complete list of guidelines required for fulfilling the credit requirements for a 

building to be rated GREEN. Clauses 1-8 on “Sustainable Sites” have been used 

for the current study. By means of this study, it is intended to look into the credit 

requirements of the clause 5 titled „Reduced Site Disturbance‟ which is totally 

worth 2 credits, Clause 7.1 on Parking worth 1 credit, and Clause 8 on the Light 

Pollution Reduction which is worth 1 credit. 

 National Building Code - SP 7 (2005) 

The National Building Code deals with the complete set of guidelines for a 

uniform standard of acceptable standards that are adhered for construction of 

buildings in India. In the current study, all the regulations of the National Building 

Code (Part 3) on Sites, Construction on Sites and Parking have been adhered to.   

 Green building Design and Energy Conservation Techniques : An EPA 

Perspective 

The proceeds of this presentation held in the US in June 2009, brought to the fore 

core concepts regarding the Green Building and its impact on the environment 

from the point of view of energy conservation. The Green Statistics which were a 

result of this conference have been made use of, in the current study. 

 Central Indiana Housing Society and Green Building Overview 

The proceeds of this conference, held in Indiana on February 18 2009 brought into 

reckoning the ever growing role of LEED into the Green Building Rating Systems 

across the world. 
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 Kerala and Karnataka Building Rules 

The Municipal Building Rules of Kerala and Karnataka are detrimental to the 

various regulations that are to be practiced during the activities of construction in 

sites. Regulations on site and construction of buildings on the site have been 

incorporated in the current study.    
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3. DATA COLLECTION AND METHODOLGY 

 

3.1 DATA COLLECTION 

 

3.1.1 A Study on Green rating systems in India:  

The pioneer Green rating system in India is LEED-INDIA which has been 

formulated on the international guidelines by Indian Green building Council 

(IGBC). The study deals in: 

 Identification of various aspects pertaining to development footprint 

 Identification of various credit requirement related to development footprint 

Various alternatives of construction process to minimise development footprint. 

 

3.1.2 Identification of site for the project work:   

A site of an IT Park, which is under construction in Mangalore, Karnataka has 

been identified for the purpose of analysis and the corresponding reduction of 

development footprint. 

Site Details: 

 The terrain is sloping with slope varying from 20deg to 40 deg. Vegetation mainly 

consists of naturally available shrubs. The annual rainfall in the area is around 

4242.5 mm. The average height above MSL is in the range of 106 – 134 meters. 

 The site layout shows plots for 9 buildings numbered A – I. The arrangement of 

the buildings is given in the layout here with. Building E is optional and thus has 

not been considered in the calculation of reduction of Construction Area. 
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Total Area of the Plot 68715.615 m
2
 

Total Area of the Access Roads 14262.295 m
2
 

 

3.1.3 Estimation of the existing Development Footprint: 

 An estimation of the development footprint of the site under consideration has 

been done. The footprint has been estimated with the aid of the commonly used 

methodologies that are in practice for the determination of building footprint.  

 

Building Plots Area in m
2
 Area around 

the building 

that is unused 

(in m
2
) 

Open space 

around the 

building required 

according to LEED 

India-NC 2007 

Block A 4919.833 879.413 3627.92 

Block B 4046.797 1103.227 2781.07 

Block C 4399.256 1143.186 2397.40 

Block D 4918.256 877.836 3627.92 

Block E 3000.000 - - 

Block F 5145.076 1042.156 3627.92 

Block G 4256.176 1708.776 2397.40 

Block H 4256.176 1721.276 2397.40 

Block I 5032.938 1458.228 3149.71 

 

Table 3.1 – Site Details 

Table 3.2 – Building Areas 
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3.2 METHODOLOGY 

The methodology to be adopted for the study for reducing development footprint 

is given as a flow chart: 

 

 

The methodology that is being implemented during the course of the study 

involves the above given steps: 

 Data Collection: The data collection is the first stage in implementing this study 

on reduction of footprints. Detailed collection of data is done in this stage. Details 

include the evolution of Green Movement in the World and also in India, the need 

for Green Buildings, the advantages of Green Buildings over Normal Buildings, 

the projected costs, case studies. 

 Rating Systems: A thorough study on the rating systems is done in this stage. The 

role of the Indian Green Building Council, the Leadership in Energy and Efficient 

Design (LEED), LEED Rating System – credit requirements, proposals, pre-

requisites etc are observed and studied.  

 Site Selection: Site selection is done based on the various requirements and also 

on the various criteria that are to be fulfilled with the particular study. Here, the 

Data Collection Rating systems Site Selection

Site 
Specifications

Layout Plan for 
buildings

Construction 
Project Site 

Planning

Development of 
Optimization 

Tool

Figure 3.2 - Methodology 
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study pertains to reduction of development footprint and hence, the site which has 

a scope on this regarded is this chosen. 

 Site Specifications: Once the particular site is selected, a detailed study of the site 

is done. Visual aids such as Site Inspection details, CAD drawings, Site Plans are 

used in this regard.  

 Layout Plan for Buildings: The Layout Plans for buildings envisages looking 

into the proposed plan of the buildings that are proposed at the site and also on 

further modifications that could be done onto it so that the objectives of the study 

are met with in the best possible manner. 

 Construction Project Site Planning: A detailed analysis on the site plan is 

conducted and all the possible alternatives that improve the objective of the study 

are considered for implementation. 

 Development of Optimization Tool: Based on the data available, Optimization is 

done to achieve to obtain the optimum solution that is desired. Here, the distance 

from the entrance to the maintenance yard is desired to be obtained. Dijkstra‟s 

algorithm is used in this regard and the shortest path is obtained. 
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4. RESULTS AND CALCULATION 

 

4.1  STRATEGY DEVELOPMENT FOR DEVELOPMENT FOOTPRINTS 

  All the strategies are developed keeping in view of the objectives outlined by 

Indian Green Building Council (IGBC) & LEED-INDIA NC guidelines. The 

strategies developed are enlisted below: 

 

4.1.1 Strategies for Parking:   

The total area that is covered under parking amounts to 7825 sq. M. The split up 

of Parking Areas on a building to building basis is given as follows: 

 

 

Block Area in (sq.m) 

A 412.5 

B 162.5 

C 475 

D 412.5 

F 475 

G 150 

H 137.5 

I 425 

East 1825 

West 3350 

Total 7825 

 

      

     The existing pattern for Parking is on a building by building basis with parking 

slots attached to the side of the building. The said arrangement often results in an 

increase in the development footprint of the site under consideration.  

 

The footprint generated due to parking can be effectively reduced by the following 

strategies: 

 

 

Table 4.1 – Parking Footprints 
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a) Promoting the Parking of Vehicles at the Basement:   

This includes: 

 Parking of the Vehicles at the respective basements 

 Parking of vehicles in one basement 

Under the said strategy, all the vehicles that are to be parked in a particular 

building could make use of the basement of the building for parking purposes. In 

this way, the existing footprint along the roads would decrease. A further 

suggestion would be to make sure that the vehicles enter the ramp as soon as it 

nears the first building itself, so that the footprint of the entire road network 

beyond that of the first building is eliminated. 

 

 

Footprint of road  

before implementation 

of the Strategy. (m
2
) 

Footprint of road after 

the implementation of 

the strategy. (m
2
) 

Reduction in 

development footprint 

as a percentage. (%) 

14262.295 10783.579 21.5  

 

     Another strategy developed is on the concept of parking all the vehicles 

beneath a single or at the initial basements. By that, is implied on leaving the other 

buildings and hence all the other connecting roads undisturbed. In this manner, the 

development footprint could be reduced to a very large extent. This shall also 

result in the workers walking to their respective of building or using any other 

modes of transportation that are potentially harmless to the environment.  

 

 

 

 

 

 

 

 

Table 4.1 (a) - Parking at the 

respective basements 
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Footprint of the road 

before implementation 

of the Strategy  (m
2
) 

Footprint of road after 

the implementation of 

the strategy. (m
2
) 

Reduction in 

development footprint 

as a percentage. (%) 

142762.295 6441.092 30.2 

 

 

b) Alternative Transportation:    

This strategy consists of the following (IGBC et al [5]): 

 Promote the use of vehicles which are low on emission. 

 Minimize Parking needs so as to meet the local building rules. 

 Promoting Car Pools and Van Pools to reduce the number of vehicles. 

Low Emission Vehicles 

Provide Alternative fuel vehicles for 3% of the building occupants and provide 

preferred parking for these vehicles. Arrangements should also be made to install 

Alternative Fuels refuelling stations for the 3% vehicles. If the supply facilities are 

in liquid or gaseous form, separate arrangements for ventilation should be made 

and they should be located outdoors.   

Minimize parking confining to the Local Zoning Rules:   

The total parking requirements are looked upon to conform to the local building 

by-laws and if that is not done as required, specific steps are taken to ensure, it 

happens. 

Pooling of Vehicles: 

 In this process, a certain number of people combining to commute to a place in a 

single vehicle - a means to reduce development footprint. Strategies include 

allotting preferred parking slots for Car and Van Pools which would be capable of 

serving 5% of the total parking spaces. 

Table 4.1 (b) – Parking at a 

Common Basement 
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4.1.2 Strategies for Lighting :  

Though not a major factor concerning footprint, it is important to ensure that the 

exterior lighting is designed in such a way that all the site and building mounted 

luminaries do not produce a maximum initial luminance value not greater than 

0.01 horizontal and vertical foot-candles at the site boundary and beyond. (IGBC 

et al [5]) 

Adopt site lighting criteria to maintain safe light levels while avoiding off-site 

lighting and night sky pollution. Minimize site lighting where possible and model 

the site lighting using a computer model. Technologies to reduce light pollution 

include full cut-off luminaries, low-reflectance surfaces and low-angle spotlights. 

(IGBC et al [5]) 

 

4.2 TRANSLATION OF MATHEMATICAL MODELS TO SPATIAL 

ADEQUACIES 

 

4.2.1 Dijkstra’s algorithm 

Dijkstra's algorithm, conceived by Dutch computer scientist Edsger Dijkstra in 

1959, is a graph search algorithm that solves the single-source shortest path 

problem for a graph with nonnegative edge path costs, producing a shortest path 

tree. This algorithm is often used in routing. An equivalent algorithm was 

developed by Edward F. Moore in 1957. 

For a given source vertex (node) in the graph, the algorithm finds the path with 

lowest cost (i.e. the shortest path) between that vertex and every other vertex. It 

can also be used for finding costs of shortest paths from a single vertex to a single 

destination vertex by stopping the algorithm once the shortest path to the 

destination vertex has been determined. For example, if the vertices of the graph 

represent cities and edge path costs represent driving distances between pairs of 

cities connected by a direct road, Dijkstra's algorithm can be used to find the 

shortest route between one city and all other cities. As a result, the shortest path 

first is widely used in network routing protocols. 

http://en.wikipedia.org/wiki/Computer_scientist
http://en.wikipedia.org/wiki/Edsger_Dijkstra
http://en.wikipedia.org/wiki/Graph_search_algorithm
http://en.wikipedia.org/wiki/Shortest_path_problem
http://en.wikipedia.org/wiki/Shortest_path_problem
http://en.wikipedia.org/wiki/Shortest_path_problem
http://en.wikipedia.org/wiki/Graph_%28mathematics%29
http://en.wikipedia.org/wiki/Edge_%28graph_theory%29
http://en.wikipedia.org/wiki/Shortest_path_tree
http://en.wikipedia.org/wiki/Shortest_path_tree
http://en.wikipedia.org/wiki/Shortest_path_tree
http://en.wikipedia.org/wiki/Routing
http://en.wikipedia.org/wiki/Edward_F._Moore
http://en.wikipedia.org/wiki/Vertex_%28graph_theory%29
http://en.wikipedia.org/wiki/Routing_protocol
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The Algorithm 

Let the starting node be called the initial node. Let the distance of node Y be the 

distance from the initial node to Y. Dijkstra's algorithm will assign some initial 

distance values and will try to improve them step-by-step. 

 Assign to every node a distance value. Set it to zero for our initial node and to 

infinity for all other nodes. 

 Mark all nodes as unvisited. Set initial node as current. 

 For current node, consider all its unvisited neighbours and calculate their distance 

(from the initial node). For example, if current node (A) has distance of 6, and an 

edge connecting it with another node (B) is 2, the distance to B through A will be 

6+2=8. If this distance is less than the previously recorded distance (infinity in the 

beginning, zero for the initial node), overwrite the distance. 

 When we are done considering all neighbours of the current node, mark it as 

visited. A visited node will not be checked ever again; its distance recorded now is 

final and minimal. 

 Set the unvisited node with the smallest distance (from the initial node) as the next 

"current node" and continue from step 3. 

Figure 4.1 – Dijkstra’s Algorithm 
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Dijkstra‟s algorithm was implemented to execute the shortest path that would be 

present between the two points viz. The Entrance and the Maintenance Yard. The 

shortest path was thus calculated. The code and the output are attached alongwith.   

4.2.2 Parameters 

The parameter used in the current study is mainly the distance, which is taken to 

be proportional to the cost, and the future use of the path (as roads and pedestrian 

footpaths. 

4.2.3 Factors 

 Factors have been arbitrarily applied to the paths depending on the parameters, as 

follows: 

 Main road (15m width): 0.6 

 Subsidiary roads (8m width): 0.8 

 All other paths passing through site: 1.0  

4.2.4 Objective 

The Objective in the current study was to achieve the shortest path. 

4.2.5 Constraints 

Constraints considered in the current study include: 

 Site disturbance  

 Native land that would be undisturbed after construction should be undisturbed 

during the process of construction. 

 The Entry Points and the exit points to and from the site. 
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5. CONCLUSION 

The main objective of the current study was to reduce the development footprint 

in buildings by the development of Green Construction Schemes. Various 

methods to reduce the footprint were devised and the development footprint has 

been reduced to an appreciable extent.  

 

Since reducing site disturbance becomes a pre-requisite credit which needs to be 

met with for a building to be branded GREEN, the current study and its strategies, 

which when properly executed are worth 4 credits - is of prime importance for 

acquiring a GREEN rating. 
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7. APPENDIX 

Source Code of the Dijkstra‟s Algorithm: 

#include<iostream> 

 

using namespace std; 

 

int heapsize; 

int n,d[100],h[100],pre[100]; 

int minver,q[100]; 

float minim; 

 

int start,end; 

 

#define left(i) 2*i; 

#define right(i) 2*i+1; 

#define parent(i) i/2; 

 

struct node{ 

     int value; 

     int wt; 

     node *next; 

    }*p[100]; 

 

struct vertex 

{ 

 int id; 

 float weight; 

}*v[100]; 

 

node *create_new_node(int val,int w) 

{ 

 node *ptr; 
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 ptr=new node; 

 ptr->value=val; 

 ptr->wt=w; 

 ptr->next=NULL; 

 return ptr; 

} 

node *read_graph(node *head) 

{ 

 int x,w; 

 node *last; 

 head=NULL; 

 last=NULL; 

 cout<<"Enter adjacent node,-1 to stop\n"; 

 cin>>x; 

 while(x!=-1) 

 { 

  cout<<"Enter weight:"; 

  cin>>w; 

  node *ptr; 

  ptr= create_new_node(x,w); 

  if(head==NULL) 

  { 

   head=ptr; 

   last=ptr; 

  } 

  else 

  { 

   last->next=ptr; 

   last=ptr; 

  } 

  cout<<"Enter adjacent node,-1 to stop:\n"; 

  cin>>x; 

 } 
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 return head; 

} 

void initialize(int s) 

{ 

 for(int i=1;i<=n;++i) 

 { 

  v[i]=new vertex; 

  v[i]->weight=20000.00; 

  pre[i]=-1; 

  v[i]->id=i; 

  q[i]=1; 

 } 

 v[s]->weight=0.0; 

} 

 

void minheapify(int i) 

{ 

 vertex *temp; 

 int l,r,smallest; 

 l=left(i); 

 r=right(i); 

 if(l<=heapsize&&v[l]->weight<v[i]->weight) 

 { 

  smallest=l; 

 } 

 else 

 { 

  smallest=i; 

 } 

 if(r<=heapsize&&v[r]->weight<v[smallest]->weight) 

 { 

  smallest=r; 

 } 
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 if(smallest!=i) 

 { 

  temp=v[i]; 

  v[i]=v[smallest]; 

  v[smallest]=temp; 

  minheapify(smallest); 

 } 

} 

 

void extractmin() 

{ 

 if(heapsize<1) 

 { 

  cout<<"heap underflow"; 

 } 

 else 

 { 

  minim=v[1]->weight; 

  minver=v[1]->id; 

  v[1]=v[heapsize]; 

  --heapsize; 

  minheapify(1); 

 } 

} 

 

void buildheap() 

{ 

 for(int i=(heapsize)/2;i>0;--i) 

 { 

  minheapify(i); 

 } 

} 
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void decreasekey(int i, int key) 

{ 

 int par; 

vertex *temp; 

 par=parent(i); 

 if(key>v[i]->weight) 

 { 

  cout<<"New key is greater than current key"; 

 } 

 else 

 { 

  v[i]->weight=key; 

  while(i>1&&v[par]->weight>v[i]->weight) 

  { 

   temp=v[i]; 

v[i]=v[par]; 

v[par]=temp; 

   i=par; 

  } 

 } 

} 

void printpath(int ver) 

{ 

 while(ver!=(-1)) 

 { 

  cout<<"<-"<<ver; 

  ver=pre[ver]; 

 } 

} 

void dijkstra() 

{ 

 int u,ver,pos; 

 float min_dis; 
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 node *temptr; 

 //cout<<"Edges added:"; 

 while(heapsize>0) 

 { 

  extractmin(); 

  u=minver; 

  min_dis=minim; 

 // cout<<"Shortest distance to vertex "<<u<<"is "<<min_dis<<'\n'; 

  //q[minver]=0; 

  temptr=p[u]; 

  while(temptr!=NULL) 

  { 

   ver=temptr->value; 

   for(int j=1;j<=heapsize;++j) 

   { 

   if(v[j]->id==ver) 

    pos=j; 

   } 

   if(/*q[ver]!=0&&*/(minim+temptr->wt)<(v[pos])->weight) 

   { 

    pre[ver]=u; 

    decreasekey(pos,(minim+temptr->wt)); 

   } 

   temptr=temptr->next; 

  } 

 } 

} 

 

int main() 

{ 

 int i; 

 char more ='n'; 

 cout<<"Enter no.of nodes "; 
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 cin>>n; 

 for(i=1;i<=n;i++) 

  p[i]=NULL; 

 for(i=1;i<=n;i++) 

 { 

  cout<<"Enter nodes adjacent to node no."<<i<<'\n'; 

  p[i]=read_graph(p[i]); 

 } 

 do 

 {heapsize=n; 

  cout<<"Enter source vertex and destination vertex: "; 

  cin>>start>>end; 

  initialize(start); 

  buildheap(); 

  dijkstra(); 

  printpath(end); 

  cout<<"\nNew source-destination?(y/n)"; 

  cin>>more; 

 } 

 while(more !='n'); 

 getch(); 

 return 0; 

} 
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OUTPUT 

Enter no. of nodes 28 

Enter nodes adjacent to node no.1 

Enter adjacent node,-1 to stop 

2 

Enter weight:5268 

Enter adjacent node,-1 to stop: 

3 

Enter weight:3505 

Enter adjacent node,-1 to stop: 

4 

Enter weight:1985 

Enter adjacent node,-1 to stop: 

16 

Enter weight:3176 

Enter adjacent node,-1 to stop: 

17 

Enter weight:2887 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.2 

Enter adjacent node,-1 to stop 
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5 

Enter weight:6968 

Enter adjacent node,-1 to stop: 

18 

Enter weight:5704 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.3 

Enter adjacent node,-1 to stop 

5 

Enter weight:5551 

Enter adjacent node,-1 to stop: 

19 

Enter weight:5726 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.4 

Enter adjacent node,-1 to stop 

2 

Enter weight:3957 

Enter adjacent node,-1 to stop: 

3 

Enter weight:3620 
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Enter adjacent node,-1 to stop: 

5 

Enter weight:3425 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.5 

Enter adjacent node,-1 to stop 

18 

Enter weight:3179 

Enter adjacent node,-1 to stop: 

19 

Enter weight:2922 

Enter adjacent node,-1 to stop: 

6 

Enter weight:6165 

Enter adjacent node,-1 to stop: 

7 

Enter weight:6067 

Enter adjacent node,-1 to stop: 

8 

Enter weight:2436 

Enter adjacent node,-1 to stop: 

-1 
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Enter nodes adjacent to node no.6 

Enter adjacent node,-1 to stop 

9 

Enter weight:6203 

Enter adjacent node,-1 to stop: 

22 

Enter weight:4056 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.7 

Enter adjacent node,-1 to stop 

23 

Enter weight:4050 

Enter adjacent node,-1 to stop: 

9 

Enter weight:6022 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.8 

Enter adjacent node,-1 to stop 

6 

Enter weight:4704 

Enter adjacent node,-1 to stop: 
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7 

Enter weight:4394 

Enter adjacent node,-1 to stop: 

9 

Enter weight:2341 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.9 

Enter adjacent node,-1 to stop 

22 

Enter weight:3750 

Enter adjacent node,-1 to stop: 

23 

Enter weight:3500 

Enter adjacent node,-1 to stop: 

10 

Enter weight:5876 

Enter adjacent node,-1 to stop: 

11 

Enter weight:5858 

Enter adjacent node,-1 to stop: 

12 

Enter weight:2250 
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Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.10 

Enter adjacent node,-1 to stop 

13 

Enter weight:6160 

Enter adjacent node,-1 to stop: 

24 

Enter weight:4200 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.11 

Enter adjacent node,-1 to stop 

13 

Enter weight:61606170 

Enter adjacent node,-1 to stop: 

25 

Enter weight:4206 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.12 

Enter adjacent node,-1 to stop 

10 
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Enter weight:4676 

Enter adjacent node,-1 to stop: 

11 

Enter weight:4365 

Enter adjacent node,-1 to stop: 

13 

Enter weight:2521 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.13 

Enter adjacent node,-1 to stop 

26 

Enter weight:3133 

Enter adjacent node,-1 to stop: 

27 

Enter weight:2886 

Enter adjacent node,-1 to stop: 

14 

Enter weight:6453 

Enter adjacent node,-1 to stop: 

15 

Enter weight:6300 

Enter adjacent node,-1 to stop: 
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28 

Enter weight:3060 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.14 

Enter adjacent node,-1 to stop 

-1 

Enter nodes adjacent to node no.15 

Enter adjacent node,-1 to stop 

-1 

Enter nodes adjacent to node no.16 

Enter adjacent node,-1 to stop 

2 

Enter weight:3315 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.17 

Enter adjacent node,-1 to stop 

3 

Enter weight:3321 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.18 
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Enter adjacent node,-1 to stop 

2 

Enter weight:5704 

Enter adjacent node,-1 to stop: 

20 

Enter weight:1211 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.19 

Enter adjacent node,-1 to stop 

21 

Enter weight:1221 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.20 

Enter adjacent node,-1 to stop 

6 

Enter weight:4073 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.21 

Enter adjacent node,-1 to stop 

7 
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Enter weight:4052 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.22 

Enter adjacent node,-1 to stop 

6 

Enter weight:6034 

Enter adjacent node,-1 to stop: 

10 

Enter weight:3750 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.23 

Enter adjacent node,-1 to stop 

11 

Enter weight:3754 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.24 

Enter adjacent node,-1 to stop 

10 

Enter weight:4200 

Enter adjacent node,-1 to stop: 
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26 

Enter weight:1201 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.25 

Enter adjacent node,-1 to stop 

11 

Enter weight:4206 

Enter adjacent node,-1 to stop: 

27 

Enter weight:1201 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.26 

Enter adjacent node,-1 to stop 

14 

Enter weight:5102 

Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.27 

Enter adjacent node,-1 to stop 

15 

Enter weight:5108 
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Enter adjacent node,-1 to stop: 

-1 

Enter nodes adjacent to node no.28 

Enter adjacent node,-1 to stop 

14 

Enter weight:3902 

Enter adjacent node,-1 to stop: 

15 

Enter weight:3600 

Enter adjacent node,-1 to stop: 

-1 

Enter source vertex and destination vertex: 1  15 

<-15<-27<-13<-12<-9<-8<-5<-4<-1 

New source-destination?(y/n)y 

Enter source vertex and destination vertex: 1  14 

<-14<-26<-13<-12<-9<-8<-5<-4<-1 

New source-destination?(y/n)y 

Enter source vertex and destination vertex: 1  11 

<-11<-12<-9<-8<-5<-4<-1 

New source-destination?(y/n)y 

Enter source vertex and destination vertex: 1  10 

<-10<-12<-9<-8<-5<-4<-1 

New source-destination?(y/n)y 
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Enter source vertex and destination vertex: 1  7 

<-7<-8<-5<-4<-1 

New source-destination?(y/n)y 

Enter source vertex and destination vertex: 1  3 

<-3<-17<-1 

New source-destination?(y/n)y 

Enter source vertex and destination vertex: 1  2 

<-2<-16<-1 

New source-destination?(y/n)y 

Enter source vertex and destination vertex: 1  6 

<-6<-8<-5<-4<-1 

New source-destination?(y/n) 

 

 

 

 

 

 

 

 

 

 

 

 

 


