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ABSTRACT 
With so many desktop processors in the market today, the user is faced with the 
challenge of choosing the processor which matches his requirements without the need to 
spend a lot on unneeded capabilities. This paper aims at aiding buyers to make the right 
choice in Intel desktop processors. It first presents some important features of the 
processor for the user’s understanding. Using backward market research method, 
secondary data was obtained from Intel’s official website. With this data, analysis of the 
various features of the desktop processors was carried out. Intel processors analysed 
were the Pentium, Celeron, Atom and the core i-series processors. It was found that core 
i7 processors are the most advanced, having highest speed, largest cache and highest 
number of thread and thus out-performs other processors. Having classified users into 
three classes, it was found that other processors are also ideal for some users and 
therefore, they do not have to buy the more expensive core i7. 
Keywords: Intel, processor, i-series, lithography, cache, thread 

 
INTRODUCTION 
The Personal Computer (PC) is very useful in 
our lives today. It is used in almost all sectors 
of human endeavour be it mining, retailing, 
marketing, scientific and medical research 
(Durairaj, and Ranjani, 2013) or engineering 
solutions (Adeoye, and Ikemelu, 2014). It is 
used in our educational institutions, for 
personal use and home entertainment. 
Because of the large number of PC 
manufacturers, the end-user is often faced 
with a dilemma of which PC to buy. In order 
to buy the most suitable PC which matches 
their intended use and budget, buyers must 
consider some important features of the PC. 
BACKGROUND OF THE STUDY 
Often times, prospective  PC buyers compare 
the hard disk and RAM capacities as well as 
the screen size while overlooking the 
processor which is one of the most important 
component of the PC. Those who consider 
processors just look at the processor 
numbers, thinking that a processor with 
higher number will perform better. There are 
others who think that as long as a processor 
is an i7, it will out beat an i5 which in turn 
will out beat an i3. However, the generation 
of that particular processor must be 
considered. 
 

AIM OF THE STUDY 
This paper looks at the types of PC processors 
in use today with their common and 
individual features with a view of aiding the 
buyer make a comparative analysis amongst 
them. The study is limited to only Intel’s 
desktop and laptop processors. 
DEFINITION OF TERMS 
PC: A PC is an acronym for personal 
computer. It refers to a general-purpose 
computer operated directly by an end-user. 
Although its name is ‘personal’ computer, it 
is also used for other purposes not personal 
to the user. A PC may come in form of a 
desktop computer, laptop, tablet or palmtop.  
Processor: The processor is the brain of the 
PC. It handles all the processing activity of 
the PC by managing the hardware and 
running applications. 
Intel: Intel is a registered company which 
manufacture processors, chipsets, 
motherboards and other similar computer 
components. 
BRIEF BACKGROUND OF MICROPROCESSORS 
Computer processors have come a long way 
from the days of relays, vacuum tubes and 
transistors to present day’s integrated 
circuits (ICs). Initial ICs contain non-
specialised digital circuits such as NAND 
gates.  
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Manufacturing a CPU requires thousands of 
these ICs. Advancement in microelectronic 
technology led to the manufacture of a 
complete CPU on a single IC. These CPUs are 
referred to as microprocessors and consume 
less power, produces less heat and have 
faster switching time, hence, higher clock 
rates. Unlike their predecessors that 
consume a lot of power (Grochowski, and 
Annavaram, 2006).  
Further advancement in CPU technology 
resulted in CPU chips having two or more 
CPUs on a single IC. These are referred to as 
multi-core processors. They could be dual-
core (2 CPUs), quad-core (4 CPUs), hexa-core 
(6 CPUs) or more. Most PCs and laptops use 
dual-core and quad-core processors while 
workstations and servers use quad-core and 
higher-core processors. 
FEATURES TO CONSIDER WHILE CHOOSING A 
PROCESSOR 
This study will first explain some processor 
features that a buyer should understand and 
consider before choosing a processor. These 
include: 

i. Number of cores: is the number of 
independent CPUs in a single 
microprocessor.  

ii. Thread: a thread, or thread of 
execution, is a multitasking capability 
of the processor. It is simply the 
ordered sequence of instructions that 
can be processed by a single CPU 
core. 

iii. Hyper-Threading: allows a single 
CPU core to serve multiple threads. 
Some groups of Intel processors have 
Hyper-Threading Technology whereby 
a single physical core serves two 
threads. For applications that are 
highly threaded, instructions are 
executed in parallel, and therefore, 
completed faster.  

iv. Clock speed: measures how fast a 
processor performs an activity. 
Modern processors have clock speeds 
measured in gigahertz (GHz). 

v. Turbo-boost Technology: enables a 
processor to dynamically increase its 
clock speed when there is need and 
increase energy efficiency when the 
speed is not needed.  

vi. Cache: is an extremely fast but 
expensive memory located within the 
CPU chip. It reduces the average time 

to access RAM and serves as a buffer 
between RAM and processor.  

vii. Lithography: refers to the 
semiconductor technology used in the 
manufacture of an IC, and is 
expressed in nanometer (nm). It gives 
an indication of the size of features 
built on the IC. Smaller value 
indicates lower power consumption. 

viii. Thermal Design Power (TDP): The 
TDP is the average power that the 
processor consumes when operating 
at its base-frequency and having all 
its cores active. 

METHODOLOGY 
The assumption is that core i7 processor is 
the best Intel processor in the market today 
and some users only go for this processor 
thinking that other processors would not 
perform as required.  The study adopted the 
backward market research method to 
determine whether core i7 is indeed the best 
and other processors are not or that their 
performance capacity is not optimal. Some 
features of various Intel processors were 
accordingly collected. Since Intel processors 
are the focus of the research, these data was 
obtained from Intel’s official website. The 
processors were then comparatively analysed 
using each identified feature. 
RESULTS  
Intel and AMD have dominated today’s PC 
processor market although Motorola used to 
be a major competitor to Intel with its 
MC68000 series (Webster, 1999). Intel’s 
latest desktop processors are the core i-
series (i3, i5 and i7). However, Intel’s 
Pentium, Celeron and Atom processors are 
still in production.  The aim of modern 
microprocessors is to deliver as much 
performance as possible while keeping power 
consumption within reasonable limits. In 
microprocessor industry, Intel is the giant 
world over while on the other hand AMD is in 
the forefront of technological innovations 
(Igiri, Asagba, and Olowookere, (2014). 
Intel Pentium Processors 
As at present, Intel has 38 active versions of 
the Pentium processors for the desktop PC. 
They are generally dual-core processors with 
3 MB of cache memory and a processor speed 
ranging between 1.6 GHz (in the J3710) to 
3.60 GHz (G4520). 
They are all manufactured with Intel HD 
graphics but none incorporates the Turbo-
Boost or the Hyper-Threading technologies.  
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They have lithography of 22 and 14 nm with 
only one having 32 nm still active. They 
deliver great desktop performance, low 

power enhancements, and multitasking for 
everyday computing (PC Hardware, 2015) 

 
Table 1: Summary of features of the Intel Pentium processor 

Feature  Pentium 

Clock Speed (GHz)  1.6 - 3.6 

Turbo-Boost  No 

No. of cores 2 

No. of threads 2 

Hyper-threading  No 

Cache (MB) 3 

Lithography (nm)  22 and 14 

Graphics  HD Graphics 

Sockets supported  
FCLGA1155; FCBGA1170; 
FCLGA1150 

 
Intel Celeron Processors 
Celeron processors are targeted at the low-
end consumer market (Pied Piper Group, 
2014). They are based on the same core as 
other more costly Intel processors but 
deficient in some features typically cache 
memory size and clock speed. The 

dissimilarity between Celeron and Pentium 
processors differ depending on the 
generation but in all cases Celerons are 
clocked lower than Pentium processors (CPU-
World, 2016). The bus speed of Pentium 
processors is about 30 percent faster than 
their Celeron counterparts. 

 
Table 2: Summary of features of the Intel Celeron processor 

Feature  Celeron  

Clock Speed (GHz)  1.6 – 2.9  

Turbo-Boost  No  

No. of cores  Mostly 2  

No. of threads  2  

Hyper-threading  No  

Cache (MB)  0.5 - 2.0  

Lithography (nm)  32  

Graphics  HD Graphics  

Sockets supported  FCLGA1155  

 
Majority of modern Celeron processors have 
cache of 2MB with few having 512 KB, 1 MB 
or 1.5 MB. Clock speed ranges between 1.60 
GHz (in G440) to 2.90 GHz (in G1850). They 
are dual-core although a few are a single-
core while three are quad-core. Like the 
Pentiums, they incorporate Intel HD Graphics 
but with neither the Turbo-Boost nor Hyper-
Threading technology. 

Intel Atom Processors 
Atom processors have the lowest processing 
power. There are both single-core and dual-
core processors in this group with clock 
speed of 1.66 GHz to 1.86 GHz although the 
D2700 has clock speed of 2.13 GHz. They 
have a cache of either just 512 KB or 1 MB. 
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Table 3: Summary of features of the Intel Atom processors 

Feature  Atom  

Clock Speed (GHz)  1.66 - 1.86  

Turbo-Boost  No  

No. of cores  1 or 2  

No. of threads  2  

Hyper-threading  Yes  

Cache (MB)  0.5 or 1  

Lithography (nm)  45 then 32  

Graphics  Integrated  

Sockets supported  PBGA437, 
FCBGA559  

 
Intel Core i-Series Processors 
The core i-series processors are the latest 
and most advanced group of Intel processors. 
There are three families in the core i-series: 
i3, i5 and i7. The numbers are a “relative 
levels of their processing power signified by 
their Intel Processing Star Ratings” 
(Parkinson, 2012). These ratings are based on 
group of criteria such as number of cores, 
clock speed, cache size and new technologies 
like Turbo-Boost and Hyper-Threading. These 
three processors as mentioned above have 
three, four and five star ratings respectively 

while Celeron and Pentium have one and two 
respectively.  
Due to continuous enhancements to each 
series of these processors, Intel has grouped 
them into generations. Currently, there are 
six generations of these processors. At an 
average, a new generation is launched each 
year. Intel implements a tick-tock marketing 
strategy where it shrinks the die (tick) in 
previous generation and then follows up next 
generation of processors with a tock, that is, 
new micro-architecture (Domingo, 2013). 
Table 4 summarises the general features, as 
discussed above, of the core i-series. 

 
Table 4: General features of the Intel Core i-series processors 

Processor LCS 
(GHz) 

HCS 
(GHz) 

TDP 
(w) 

TBT MTF 
(GHz) 

NC HTT NoT Cache 
(MB) 

L Socket 
supported 

PG 

1st Gen. i3  2.93 3.33 73 - - 2 Yes  4 4 32 FCLGA1156  - 

1st Gen. I5 2.66 3.66 95 1 3.2 - 3.88 4 No 4 8 45 LGA1156 - 

1st Gen. I7 2.66 3.33 130 1 2.93 - 3.73 4 Yes 8 8 45 FCLGA1366 - 

2nd Gen. i3 3.1 3.4 65 - - 2 Yes 4 3 32 FCLGA1155 A/B 

2nd Gen. I5 2.8 3.3 95 2 3.1 - 3.7 4 No 4 6 32 LGA1155 B 

2nd Gen. I7 3.4 3.4 95 2 3.8 4 Yes 8 8 32 LGA1155 B 

3rd Gen. i3  3.2 3.5 55 - - 2 Yes 4 3 22 FCLGA1150 C 

3rd Gen. I5 3 3.4 77 2 3.2 - 3.8 4 No 4 6 22 FCLGA1150 C 

3rd Gen. I7 3.4 3.4 77 2 3.9 4 Yes 8 8 22 FCLGA1150 D 

4th Gen. i3  3.4 3.8 54 - - 2 Yes 4 4 22 FCLGA1150 E/F 

4th Gen. I5 3 3.5 84 2 3.2 - 3.9 4 No 4 6 22 FCLGA1150 F 

4th Gen. I7 3.4 3.6 84 2 3.9 - 4.0 4 Yes 8 8 22 FCLGA1150 F 

5th Gen. I5 3.1 3.1 65 2 3.6 4 n.m. 4 4 14 FCLGA1150 G 

5th Gen. I7 3.3 3.3 65 2 3.7 4 Yes 8 6 14 FCLGA1150 G 

6th Gen. i3  3.7 3.9 51 - - 2 Yes 4 4 14 FCLGA1151 H 

6th Gen. I5 2.7 3.3 65 2 3.3 - 3.9 4 No 4 6 14 FCLGA1151 H 

6th Gen. I7 3.4 3.4 65 2 4 4 Yes 8 8 14 FCLGA1151 H 
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Table 5 Key: 
LCS = Lowest clock speed (GHz); HCS = Highest clock speed (GHz); TDP = Thermal Design 
Power; TBT = Turbo-boost technology; MTF = Maximum Turbo frequency (GHz); NC = Number 
of Cores; HTT = Hyper-threading technology; NoT = Number of threads; L(nm) = Lithography 
(nm); PG = Processor graphics; A = HD Graphics 3000; B = HD Graphics 2000; C = HD Graphics 
2500; D = HD Graphics 4000; E = HD Graphics 4400; F= HD Graphics 4600; G = Pro Graphics 
6200; H = HD Graphics 530 
Note: 
1. Core i-series processors are named “iX-YZZZ” where X is the type of processor, that is, i3, 

i5 or i7; Y is the generation of the processor; ZZZ is the processor number. However, 1
st
 

generation core i-series processors are named “iX-ZZZ” 
2. There is no information from Intel website on 5

th
 generation i3 desktop processor. Hence, 

Table 4 also does not provide any data on i3-5xxx. 
3. Most models of processors have variants. These variants have suffixes at the end of their 

names.  Alphabets are used as the suffixes in these variants and each letter signifies some 
particular variations of the processor to that of the original processor. Below are some 
observations made: 

- Power-optimised (T) processors 
generally run at a lower clock speed 
(e.g. 2.5 GHz in the i7-3770T as 
compared to 3.5 GHz in the i7-3770) 
and hence, consume less power (45 W 
compared to 77 W); 

- ix-xxxxS processors are for optimal 
performance. They do not provide too 
much speed but the minimum 
required for most applications (e.g. 
2.7 GHz for i5-2500S as against 3.3 
GHz for i5-2500) while saving on 
power consumption. However, with 
Intel Turbo-Boost technology (in the 
i5s and i7s), the ix-xxxxS processors 
are able to increase their speed when 
required (to 3.7 GHz for i5-2500S) to 
match the ‘boosted’ speed of the ix-
xxxx. 

- The 5th Gen. i7 consist of only two 
processors - the i7-5775R and i7-
5775C. In Table 4, only the i75775C 
was used because ix-xxxxR processors 
are based on BGA1364 (mobile) 
package. 

- The 5th Gen. i5 consist of only three 
processors - the i5-5675R, i5-5675C 
and i5-5575R. Only the i5-5675C was 
used because as mentioned earlier, 
ix-xxxxR processors are based on 
BGA1364 (mobile) package. 

- In the 2nd Gen i3s, two of the 
processors have HD Graphics 3000. 
Also, in the 4th Gen. i3s, the 41xx 
processors have HD Graphics 4400 and 
a smaller cache of 3 MB. 

 
DISCUSSION 
As seen in Table 4, core i3-series are dual-
core processors providing 4-way threading 
(multitasking). They do not incorporate Intel 
Turbo-Boost technology and therefore, run at 
fixed speed ideal for typical tasks and media 
playback but not advanced gaming (PC 
Hardware, 2015). Figure 1 compares the 
number of cores in the six generations of the 
i-series. Core i3 has two cores while both 
cores i5 and i7 have four cores. 
Intel Core i5 are quad-core processors, 
although some are dual-core. They deliver 
the next level of productivity. They are 
mostly the same as i3 but incorporate Intel 
Turbo Boost Technology, thus, delivering 
extra speed when the need arises. They also 
incorporate integrated graphics like the i3 
but are only ideal for normal use and not for 
advanced gaming or other high graphics 
applications. Unlike the i3s, they do not 
multi-thread and hence, as seen in figure 2, 
they also offer four threads like the i3s. 
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Figure 1: Chart comparing the number of Cores 

 
Figure 2: Chart comparing the number of threads in each group of core i-series processor 
 
Intel Core i7 processors are dual or quad-core 
processors with larger cache and faster clock 
speeds than both i3 and i5. As Table 4 shows, 
they incorporate Intel Hyper-Thread 
technology; hence, as shown in figure 2, the 
quad-core processors are the only ones that 
feature 8-way threading. With Intel Turbo-
boost technology, they run fastest (figure 3) 

but consume more power, although they 
mostly have the same power rating (TDP) 
with the i5. The core i7s have all the 
capabilities of the i3 and i5 processors and 
are built with a dedicated video card for 
superior performance for creating high-end 
media, such as digital video, music and 
photos or even extreme gaming (Dell). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Comparing the clock speed in each group of core i-series processor 
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The clock speed chart in figure 3 shows the 
lowest and highest clock speeds found in 
each group of processors. With Turbo-Boost 
technology, even the highest clock speed can 
be increased to a maximum value as 
indicated. Since the i3 does not incorporate 
Turbo-Boost technology, the chart does not 
show any maximum turbo frequency for the 
i3s. As can be seen, in each generation, with 
Turbo-Boost technology, i7s have the highest 
speed while i3s have lowest speeds. Due to 

Turbo-Boost technology in the i5s, they will 
outrun the i3s with the same clock speed, 
number of cores and cache. Take the i3-
4330T and i5-4570T as examples. They are 
both dual-core, with 4 MB cache and 22 nm 
lithography. The clock speed of the i5-4570T 
is even less than that of the i3, 2.9 GHz as 
against 3.0 GHz, but due to Turbo-Boost, the 
i5 can increase its clock speed up to 3.6 GHz 
when the need arises. 

 
 

 
Figure 4: Chart comparing TDP across the generations of i-series processors 

 
Figure 5: Chart comparing lithograpghy across the generations of i-series processors 
 
The TDP chart in figure 4 shows that in each 
generation, i3s have lower power 
consumption. A closer look at the chart 
shows that Intel core i-series processors’ 
power consumption reduces as new 
generations are produced except in the 

fourth generation where TDP slightly 
increases than that of third generation. 
Comparing figure 4 and figure 5 explains this 
reduction and confirms earlier statement 
that the smaller the lithography, the lower 
the power consumption. 
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Figure 5 confirms Intel’s tick-tock marketing 
strategy where it shrinks the die every two 
generations. As shown, the 3

rd
 and 4

th
 

generations have the same lithography, 
likewise, the 5

th
 and 6

th
 generations. This 

explains why the TDP of corresponding 
processors of the 5

th
 and 6

th
 generations are 

equal, and almost equal in the 3
rd

 and 4
th

 
generations. 
i3 has the least cache of 3 or 4 MB while i5 
mostly has 6 MB with a few having 4 and 8 
MB. The i7 has the most cache memory of 8 
MB. With more cache memory, the i7 is 
fastest in obtaining data, hence, outperforms 
the other processors. 

 

 
Figure 6: Chart comparing cache across the generations of i-series processors 
 
As shown in figure 2, both i3 and quad-core 
i5 have 4 threads each with i7 having the 
highest number of 8 threads. Combined with 
its higher cache and turbo-boost technology, 
the i7 has an overall best performance within 
each generation. Core i5 is in turn better 
than Core i3. 
Compatibility  
The type of socket on the motherboard 
determines the compatibility of processors. If 
it fits the socket, then it is compatible with 
the computer system. Processors within each 
generation of the core i-series are mostly 
compatible. It is also observed that the 3

rd
, 

4
th

 and 5
th

 generation core i-series have the 
same socket type (FCLGA1150), hence, they 
are compatible. Some types of Pentium 
processors also have similar socket type to 
these generations of core i-series processors. 
Another type of socket found on the Pentium 
is FCLGA1155 which the same as that of 
Celeron and 2

nd
 generation core i-series 

processors. This means that these processors 
are all compatible. 
CLASSIFICATION OF PC USERS  

a. Light user – runs a single application 
at a time but sometimes multitasks, 
using programs that do not require 

much system resource such as word 
processing, spreadsheet, databases, 
web browsing and e-mail, multimedia 
applications and games.  

b. Average user – multitasks using many 
applications that do not require much 
system resource. It also refers to a 
user who runs a few resource 
intensive applications at a time such 
as 3D applications like games and 
professional workstation programs. 

c. Heavy user – this user runs 
applications that require much 
graphic processing such as Corel 
Draw, AutoCAD, ArchiCAD, Video 
editing software, etc. This user also 
works with large database 
applications and could perform 
resource intensive multitasking. 

CONCLUSION 
From the discussion above, it was seen that 
in each generation, the i7 has best 
performance. It features highest speed with 
highest number of threads and largest cache, 
and of course, highest price. The i3 and i5 
are mostly the same except for the Turbo-
boost technology in the i5 enabling it to 
increase its speed when there is need.  
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This gives it an edge over the i3. However, 
due to generational differences, a newer 
generation of i3 may be faster than an older 
generation of i7 processor. Also with variety 
in each class of processor, the performance 
differ to an extent that a 4

th
 generation i3 

(i3-4370) is clocked faster than a 6
th

 
generation i3 (i3-6100). 
Pentium, Celeron and Atom processors also 
provide performance that befit many users 
and should not be neglected when choosing a 
processor. Some Pentiums have performance 
which could match earlier generations of i3s. 
The Celeron is clocked slower than the 
Pentium and has smaller cache. The Atom 
has least performance with slowest clock 
speed and very small cache, but suitable for 
some PC users. 
RECOMMENDATION 
Buyers should outline the intended uses of 
the proposed PC and then consider the 
specified features of the processor and not 
just the name. It is recommended that heavy 
users should go for the i7 because of its high 

performance. If budget permits, they should 
buy a newer generation due to their smaller 
lithography and lower TDP especially for 
those living in tropic regions. 
For an average user, if usage will involve 
dynamic speed requirement but does not 
involve high graphics, it is recommended to 
go for i5 because of its Turbo-boost 
technology. An average user who does not 
need high speed can opt for an i3 or even a 
Pentium. 
Light users can choose a Pentium or Celeron 
processor. If usage entails using single 
application, an Atom can be chosen 
especially where budget is a major 
consideration. Otherwise, they may end up 
investing in unneeded capabilities. 
While choosing any processor, buyers should 
note and understand the suffix, if any, at the 
end of the name. They should also consider 
compatibility of the processor with other 
processors in case requirement changes and 
there is a need for an upgrade. 

 
REFERENCES 
Adeoye, O. S., and Ikemelu, C. R. K. (2014). 

Industry Wide Applications of Data 
Mining. International Journal of 
Advanced Studies in Computers, 
Science and  Engineering, 3(2), 28. 

CPU World (n.d.). Celeron vs Pentium - 
difference between desktop Celeron 
and Pentium processors. Retrieved 
July 8, 2014 from http://www.cpu-
world.com/info/Intel/Celeron-vs-
Pentium.html  

Dell (n.d.). 2nd and 3rd Generation Intel® 
Core™ Processors. Retrieved July 8, 
2014 from 
 http://www.dell.com/learn/u
s/en/19/campaigns/2ndgencore  

Domingo, J.S. (2013, June 1). Intel 
introduces fourth-generation core 
processors. Retrieved  July 9, 2014 
from 
http://www.pcmag.com/article2/0,2
817,2419788,00.asp 

Durairaj, M., and Ranjani, V. (2013). Data 
mining applications in healthcare 
sector a  study. International 
Journal of Scientific and Technology 
Research,2(10), 29-35. 

Grochowski, E., & Annavaram, M. (2006). 
Energy per instruction trends in Intel 
microprocessors. Technology@ Intel 
Magazine, 4(3), 1-8. 

Igiri, C. P., Asagba, P. O., and Olowookere, 
T. A. (2014),  A Comparative Study of 
Two Microprocessor Based Distributed 
Systems: Intel Xeon and AMD 
Opteron, IOSR Journal of Computer 
Engineering (IOSR-JCE),  Volume 16, 
Issue 5, 44-48 

Intel Corporation. (n.d.). Desktop Processors 
Retrieved March 7, 2016 from 
http://ark.intel.com/ 

PC Hardware (2015) Computer Processors 
(CPUs) Dual, Triple and Quad Core 
take over  single CPUs. Retrieved 
March 9, 2016 from 
http://www.pchardware.co.uk/proce
ssors.php  

Parkinson, D. (2012, December 26). What's 
the difference between an Intel Core 
i3, i5 and  i7? PC World Australia, 
Retrieved July 9, 2014 from 
http://www.pcadvisor.co.uk/buying-
advice/pc-
components/3417091/whats-
difference-between-intel-core-i3-i5-
i7/  

Pied Piper Group (2014), Intel Family of 
Processors, Retrieved March 9, 2016 
from http://www.ppg-
gov.co.uk/intel_processors.php#chip1  

Kiyawa et al.  

Dutse Journal of Pure and Applied  Sciences 2(1) June 2016        pp 119 - 127 

 

127 


