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Analysis & Design of Algorithm

[LAB ASSIGNMENT ADA (CS-402)]

To understand the Algorithms as a practical approach. The purpose of this assignment is
to coverthe underlying concepts and techniques usedin Analygi esignof Algorithm.
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Content

S. No.

Problem Statement

Remark T

In college library where all the books are sorted alphabetically in the racks. You
have to search for a book of algorithm named Coremen. Which method will be best
suited for searching. Apply the searching method iteratively and recursively.

A stock market manager has 300 files. He want to sort the files according the names.
Some of the files were not properly sorted by time. Each file is about 150 MB, so he
could not load all the data into RAM at once. Use external sorting algorithm to sort
files because of limited RAM.

You have a shopping list, and your mother is telling you to grab them in 15 minutes.
She gives you also priorities, so you need to grab them first. You gotta rush! Eggs (4)
Bread (2), Milk (6), Water (3), Meat (1), Detergent (5). For small lists, it is easy to
seek through with eyes and follow priority numbers. But think about she give you list
of items with count of 128? What you are going to do? Would you check entire list to
find next item? So you will be reordering list by priority, by comparing them on first
element which is eggs.

You need to find the optimal position for a firechouse in town. You generate a block-
by-block fire risk matrix as matrix A and a travel time matrix generated about some
fixed point in town as matrix B. Apply Strassen's Matrix Multiplication for finding
optimal position.

Apply Huffman coding algorithm for encoding of files.

You want lay cables accross a city or group of cities. Find Minimum Cost Spanning
Tree/Path of a given undirected path of cities(graph) using Kruskal's algorithm.

Design a network of pipes for drinking water for small outlying villages. Find
Minimum Cost Spanning Tree/ Path of a given undirected path of villages using
Prim’s algorithm.

To Study single sources shortest path algorithm and its analysis

Implement All-Pairs Shortest Paths Problem using Floyd's algorithm. Parallelize this
algorithm, implement it using OpenMP and determine the speed-up achieved.

10

Implement any scheme to find the optimal solution for the Traveling Salesperson
problem and then solve the same problem instance using any approximation
algorithm and determine the error in the approximation.
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Shivajirao Kadam Institute of Technology & Management, Indore

Department of Computer Science and Engineering
Experiment-01
Laboratory Performance Evaluation

Semester & Batch: 4 Semester

Academic Session: Jan-June 2020

Course Code: CS-402

ooks are sorted alphabetically in CO_No.
d Cormen. Which method will be | CO1

Name of Lab: Analysis & Design Of Algorithm

Name of Experiment: In college library where all the b
the racks. You have to search for a book of algorithm name .
best suited for searching. Apply the searching method iteratively and recursively

Group*: <if any> Type**: Periods needed**0*:
Name of Student: Enrollment No.
Date of Experiment Date of Submission
Grade and remark by the tutor Score (0- 10) Remark / Reason
1. Clarity about the Objective and Outcome of

experiment
2. Submitted the work in desired format

3. Shown capability to solve the problems

Average (out of 10)

1. Title:- Iterative & recursive binary Search
2. Outcome: Must be known about Iterative and Recursive method
3. Objectives: To know the how to apply binary search method iteratively and recursively

4. Nomenclature, theory with self-assessment questionnaire;
A binary search, also known as a half-interval search, is an algorithm used in computer science to

locate a specified value (key) within an array. For the search to be binary, the array must be sorted

\;P\/
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in either ascending or descending order Given a sorted array arr[] of n elements, write a function to

search a given element X in arrf].
Binary search is an efficient algorithm for finding an item from a sorted list of items. It works by

repeatedly dividing in half the portion of the list that could contain the item,

down the possible locations to just one

until you've narrowed

Binary searchis the most popular Search algorithm. It is efficient and also one of the most

commonly used techniques that is used to solve problems.

If all the names in the world are written down together in order and you want to search for the

position of a specific name, binary search will accomplish this in a maximum of 35 iterations.

Binary search works only on a sorted set of elements. To use binary search on a collection, the

collection must first be sorted.

When binary search is used to perform operations on a sorted set, the number of iterations can

always be reduced on the basis of the value that is being searched.

Let us consider the following array:

Arr

By using linear search, the position of element 8 will be determined in the 9th iteration

Let's see how the number of iterations can be reduced by using binary search. Before we start th
. e

search, we need to know the start and end of the range. Lets call them Low and High

Low L )
— pt—
Department of :
5 e i
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High =n-1
ith the element located at the median of the lower and upper

1 value Kw
1d, else decrease t

: arcl
Now, compare the searc
p he upper bound.

:s greater, 1 e the lower bour
bounds. If the value K is greater, increas

rizzht = k=]

1aft = O
<
4
A o 1 2 3 “4 > & e =
rr
-~
itcm = 3 mid = <

Afrmidl = b

Referring to the image above, the lower bound is 0 and the upper bound is 9. The median of the
lower and upper bounds is (lower_bound + upper_bound) / 2 = 4. Here a[4] = 4. The value 4>2,
do not need to conduct a search on any

which is the value that you are searching for. Therefore, we

element beyond 4 as the elements beyond it will obviously be greater than 2.

Therefore, we can always drop the upper bound of the array to the position of element 4. Now, we

follow the same procedure on the same array with the following values:

Low: O
. High: 3

Repeat this procedure recursively until Low > High. If at any iteration, we get a[mid]=key, we

return value of mid. This is the position of key in the array. If key is not present in the array, we

return —1.

Implementation:

" int binarySearch(int low,int high,int key)

{
while(low<=high)
{

§
int mid=(low-+high)/2;
if(a[mid]<key)
I
§
low=mid+1;
1
s

Qe =
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Borland Turbg C++ (Version 4.5)

7. Quiz & Viya Questions

7.1 Quiz

1.) Binary search algorithm cannot be applied to ...
A. sorted linked list

B. sorted binary trees
C. sorted linear array
D. pointer array

2.)What is the advantage of re
A. Consumes less memory

B. Less code and easy to implement
C. consumes more memory

D. More code has to be written

cursive approach than an iterative approach?

3.)Given an input arr = {2,5,7,95,899); key = 899; What is the level of recursion?
A5

B.2
C.3
D.4

4.) What is the average case time complexity of binary search using recursion?
A. O(nlogn)

B. O(logn)
C. O(n)
D. O(n?)

5.)Binary Search can be categorized into whic
A. Brute Force technique

B. Divide and conquer

C. Greedy algorithm

D. Dynamic programming

h of the following?

7.2 Viva
Q.1 Advantage of Binary Search?
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Q.2 When is binary search used for?

Q.3 What is time complexity of binary search algorithm

To be Done by the Student

8.1 Hardware & Software Used

Minimum Hardware Used:
Processor : Intel Core i3
RAM : 4GB DDR-3
HDD Space: 200 GB

Minimum Software Requirement:
Turbo C++ IDE (TurboC3)
Borland Turbo C++ (Version 4.5)

8. Theoretical solution of the instant problem

int main()

{

int c, first, last, middle, n, search, array[100];
printf(“Enter number of elements:\n");

scanf("%d",&n);

_ printf("Enter %d infegers:\n“, n);

~ for (C = 0; C < n; CHt)
 scanf(#%d",8array[c]); i
printf(“Enter the value to find:\n");

scanf("%d", &search);

first = 9;

EAD - Shivajirao Kadarriiitute of Technology &
& Enginet 9 Management - Technical Camous.lND&%RE
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Jast = n - 1;
middle = (first+last)/2;

while (first <= last) {

if (array[middle] < search)

fipst = middle + 1;

else if (array[middle] == seanch) {

printf("%d is present at index %d.\n*", search, middle+l);

break;
}
else

last = middle - 1;
middle = (first + last)/2;

}

if (first > last)

printf(“Not found! %d is not present in the list.\n*

return 9;

9. Results

, search);

After performing this practical successfully student would learn about binary searching and

how it works.

10. Solved Tutorial Problems

1. Advantage of Binary Search?

W
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL

New Scheme Based On AICTE Flexible Curricula
Mechanical Engineering, ITI-Semester
ME303 Materials Technology

List of Experiments:

Metallographic studies — Study of Optical microscope, Optically flat
surface preparation, etching reagents, Grain size- ASME no., micro

structures, Image analysis, Standard specimen,

Carbon, sulphur, Phosphorus determination, Strauhlin’s apparatus, Eggert’s

Method in different samples.

Hardness and Hardenability test, Jeremy Cony test. Soft and hard

Martensite.

Different heat treatment cycles using electric furnace [ Programmable

preferred],

Annealing, Case carburising, Normalising, etc.

Gravimetric / Volumetric - chemical analysis of alloying elements like, Cr,
Ni, Mn, Si etc.

Study of different instrumental method of analysis, spectrophotometers,

Differential Scanning calorimeter.

Cupping test / formability test for sheet metal

Spot test for quick assessment of alloying elements like Mn, Cr, Ni, etc
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Mechanical Engineering, I1I-Semester
ME304 Strength of Material

List of Experiments:

. Standard tensile test on MS and CI test specimen with the help of UTM.
. Direct/ cross Shear test on MS and CI specimen.

. Transverse bending test on wooden beams to obtain modulus of rupture.
. Fatigue test.

. Brinell Hardness tests.
. Vicker hardness test.

. Izod/Charpy test.

. Rockwell Hardness test.



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Mechanical Engineering, III-Semester
ME 305 Manufacturing Process

List of Experiments:

1. Study of tools used for various manufacturing processes, study includes
application & live demonstration of hand and machine tools.

2. Hands on Exercise on Pattern Making.

3. Performance on Metal Casting of Simple component.

4. Performance on Welding of simple work piece (Example Arc and Resistance
Welding).

5. Exercise Problems on Welding

6. Exercise problems on Casting

7. Study of forging machine & demonstration of various operations of forging .
8. Study of Hydraulic, Pneumatic presses & demonstration of piercing, slitting,

deep drawing operations on press machine.

: Director
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula
Mechanical Engineering, III-Semester
ME306 Thermal Engg Lab

List of Experiments:

1. To determine volumetric and isothermal efficiencies of a single stage
compressor.

2. Study of two stage air compressor with intercooler.

3. To determine volumetric and isothermal efficiencies of a two stage compressor.
4. Study of different types of boilers and their classifications.

5. Study of different types of high pressure boilers.

6. To determine the performance of boiler.

7. Temperature measurements, Pyrometers and thermography.

8. Thermocouples, Temperature sensors, study and calibration.

9. Study and experiments on ORSAT apparatus.

10. Experiments on calorific value of different fuels and analysis of exhaust gases.




RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

Mechanical Engineering, IV-Semester
ME403 -THEORY OF MACHINES

Tutorials:

1. Displacement diagrams of slider crank and other linkages, analytical and
graphical

2. Velocity diagrams and acceleration diagrams

3. Diagrams of cam and followers for different applications

4. Gears and gear trains transmission diagrams, analytical and graphical
applications

5. Solutions to problems of industrial application using software




RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL
New Scheme Based On AICTE Flexible Curricula

Mechanical Engineering, IV-Semester
ME403 -THEORY OF MACHINES

Tutorials:

1. Displacement diagrams of slider crank and other linkages, analytical and
graphical

2. Velocity diagrams and acceleration diagrams

3. Diagrams of cam and followers for different applications

4. Gears and gear trains transmission diagrams, analytical and graphical
applications

5. Solutions to problems of industrial application using software




EXPERIMENT No. 1

AIM:-To Perform Experiment On Watt And Porter Governors To Prepare Performance
Characteristic Curves, And To Find Stability & Sensitivity.

APPARATUS USED:- Universal Governor Apparatus & Tachometer.

INTRODUCTION & THEORY :- The function of a governor is to regulate the mean speed
of an engine, when there are variations in loads e.g. when load on an engine increase or
decrease, obviously its speed will, respectively decrease or increase to the extent of variation of
load. This variation of speed has to be controlled by the governor, within small limits of mean
speed. This necessitates that when the load increase and consequently the speed decreases, the
supply of fuel to the engine has to be increased accordingly to compensate for the loss of the
speed, so as to bring back the speed to the mean speed. Conversely, when the load decreases and
speed increases, the supply of fuel has to be reduced.
The function of the governor is to maintain the speed of an engine within specific limit
whenever there is a variation of load. The governor should have its mechanism working in
such a way, that the supply of fuel is automatically regulated according to the load
requirement for maintaining approximately a constant speed. This is achieved by the
principle of centrifugal force. The centrifugal type governors are based on the balancing of
centrifugal force on the rotating balls by an equal and opposite radial force, known as the
controlling force.
Governors are broadly classified as:
a) Centrifugal Governors.
b) Inertia Governors.
The centrifugal governors are based on the balancing of centrifugal force on the rotating balls by
an equal and opposite radial force, known as controlling force.
In Inertia governors the position of the balls are affected by the forces set by an angular
acceleration or deceleration of the given spindle in addition to centrifugal forces on the balls.
DESCRIPTION:
The apparatus is designed to exhibit the characteristics of the spring-loaded governor and
centrifugal governor. The experiments shall be performed on following centrifugal type
ZOVernors:
1. Watt governor
2. Porter governor
3. Proell governor
4. Hartnell governor
WATT GOVERNOR
It is the simplest form of a centrifugal governor, which is known as Watt Governor, It is
the original form of the governor used by Watt on early steam engines. It consists of
two balls which are attached to the spindle with the helps of links or arms. It is basica]ly a
conical pendulum with links attached to a sleeve of negligible mass. The arms of the
governor may be connected to the spindle in the following three ways :
e The pivot P, may be on the spindle axis.
* The pivot P, may be offset from the spindle axis and the arms when produced intersect
at O.
* The pivot P, may be offset, but the arms crosses the axis at O.

~

Porter Governor :- The porter governor is a modification of a Watt’s governor, with central
load attached to the sleeve. The load moves up down the central spindle. This additional
downward force increases the speed of revolution required to enable the balls to rise to any to any
pre-determined level.

Shivaiiran K4A its of Technolony &



PROCEDURE:
Starting Procedure:
Assemble the governor to be tested.
Complete the electrical connections.
Switch ON the main power.
Note down the initial reading of pointer on the scale.
Switch On the rotary switch.
Slowly increase the speed of governor until the sleeve is lifted from its initial position
by rotating Variac.
Let the governor be stabilized.
Increase the speed of governor in steps to get the different positions of sleeve lift at
different RPM.
9. Increase the speed of governor in steps to get the different positions of sleeve lift at
different RPM.
Closing Procedure:
|. Decrease the speed of governor gradually by bringing the Variac to zero position and
then switch off the motor.
2. Switch OFF all switches.
3. Disconnect all the connections.
4. Draw the graph for governor as stated further in manual.
5. Repeat the experiment for different type of governor.

opl il o o & S

% =

PRECAUTIONS :-
1. Take reading carefully.
2. Measure the angle very carefully.
3. Measure the height of governor carefully.
4. Speed of governor measure accurate.

OBSERVATION :-

« Mass of the ball (m) = --—------—--kg.

« Weight of the ball (w)==-----------Newtons

» Height of the governor (h) = ------- metres

« Minimum equilibrium speed (N;) = ------ r.p.m.

« Minimum equilibrium speed (N2) = ------ r.p.m.

« Frictional force (F) = ------------- Newtons

» Mean equilibrium speed (N) = (N; + N;)/2 inr.p.m

« Mass of the central load = --------- kg.

« Weight of the central load (W) = -------- N y

- Angle of inclination of the arm to the vertical (a0 ) = ===-=-
« Angle of inclination of the link to the vertical (j3)
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OBSERVATION TABLE:

Initial reading of pointer on scale, X’ = mm
Selected ball weight, w = kg
S. No. Sleeve displacement, X mm Speed, N, RPM

Plot the graph for following curves: -
1. Sleeve (X) vs. Nio
2. Sleeve (X) vs Nag,

CALCULATION :-
« N°=895/h (For watt governor)
« N*=m+M (1+q)/2 x 895/h (For porter governor ), where, q = tan }/ tan

m
« Sensitiveness of the governor = 2(N| - N;)/ Ny + No =2 (w2 - @)/ @2 + @)
« A governor is said to be stable when for every speed within the working range there is a
definite configuration i.e; there is only one radius of rotation of the governor balls at which
the governor is in equilibrium. For a stable governor, if the equilibrium speed increases, the
radius of governor balls must also increase.

RESULT :-
» Sensitiveness of the governor is = -------m---e—-
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EXPERIMENT No. 2

AIM :-To Perform Experiment On Proell Governor To Prepare Performance Characteristic
Curves, And To Find Stability & Sensitivity.

APPARATUS USED:- Universal Governor Apparatus & Tachometer.

INTRODUCTION & THEORY :- The function of a governor is to regulate the mean
speed of an engine, when there are variations in loads ¢.g. when load on an engine increase
or decrease, obviously its speed will, respectively decrease Or increase to the extent of
variation of load. This variation of speed has to be controlled by the governor, within small
limits of mean speed. This necessitates that when the load increase and consequently the
speed decreases, the supply of fuel to the engine has to be increased accordingly to
compensate for the loss of the speed, so as to bring back the speed to the mean speed.
Conversely, when the load decreases and speed increases, the supply of fuel has to be reduced.
The function of the governor is to maintain the speed of an engine within specific limit
whenever there is a variation of load. The governor should have its mechanism working in
such a way, that the supply of fuel is automatically regulated according to the load
requirement for maintaining approximately a constant speed. This is achieved by the
principle of centrifugal force. The centrifugal type governors are based on the balancing of
centrifugal force on the rotating balls by an equal and opposite radial force, known as the

controlling force.

Governors are broadly classified as:

a) Centrifugal Governors.

b) Inertia Governors.

The centrifugal governors are based on the balancing of centrifugal force on the rotating balls
by an equal and opposite radial force, known as controlling force.

In Inertia governors the position of the balls are affected by the forces set by an angular
acceleration or deceleration of the given spindle in addition to centrifugal forces on the balls.
Proell Governor :- Proell governor is similar to the porter governor having a heavy central
load at sleeve. But it differs from porter governor in the arrangement of balls. The balls
are carried on the extension of the lower arms instead of at the junction of upper and lower
arms.

The center sleeve of the Porter and Proell governors incorporates a weight sleeve to which
weights can be added. The Hartnell governor consists of a frame, spring and bell crank lever.
The spring tension can be increased or decreased to study the governor.

PROCEDURE: v
Starting Procedure:
Assemble the governor to be tested.
Complete the electrical connections.
Switch ON the main power. <
Note down the initial reading of pointer on the scale.
Switch On the rotary switch.
Slowly increase the speed of governor until the sleeve is lifted from its initial position
by rotating Variac.
Let the governor be stabilized.
Increase the speed of governor in steps to get the different positions of sleeve lift at
different RPM.
9. Increase the speed of governor in steps to get the different positions of sleeve lift at
different RPM.

Closing Procedure:
|. Decrease the speed of governor gradually by bringing the Variac to zero position and

then switch off the motor.
2. Switch OFF all switches.
3. Disconnect all the connections.
4. Draw the graph for governor as stated further in manual.
5. Repeat the experiment for different type of governor.
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PRECAUTIONS :-
1. Take reading carefully.
2. Measure the angle very carefully.
3. Measure the height of governor carefully.
4. Speed of governor measure accurate.

OBSERVATION :-
* Mass of the ball (m) = ---=--mnunm- kg.
» Weight of the ball (W)=------------ Newtons
» Height of the governor (h) = ------- metres
* Minimum equilibrium speed (N;) = ------ r.p.m.
* Minimum equilibrium speed (N3) = ------ r.p.m.
* Frictional force (F) = ------------- Newtons
* Mean equilibrium speed (N) = (N; + N2)/2 in r.p.m
» Mass of the central load = --------- kg.
» Weight of the central load (W) = --------N

Angle of inclination of the arm to the vertical (a ) = ------
Angle of inclination of the link to the vertical (B ) = ------

OBSERVATION TABLE:

Initial reading of pointer on scale, X’ = mm

Selected ball weight, w = kg

S. No. Sleeve displacement, X” mm Speed, N, RPM

Plot the graph for following curves: -
1. Sleeve (X) vs. Nio
2. Sleeve (X) vs Nyt

CALCULATION :-

« N’=FM x [m +[ M (1+q)]/2 ] x 895 (For porter governor ) where, q =tan p/tan a *
BM m h

+ Sensitiveness of the governor = 2(N| - N;)/ N + N, =2 (w3 - @)/ 2 + o,

* A governor is said to be stable when for every speed within the working range there is a
definite configuration i.e; there is only one radius of rotation of the governor balls at which
the governor is in equilibrium. For a stable governor, if the equilibrium speed increases, the

radius of governor balls must also increase.

RESULT :-

sy * o il a
* Sensitiveness of the governor is = --------------shn-":l!-*‘-’-“'-’_‘f‘f
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