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PURBANCHAL UNIVERSITY
2018

B.E. (Computer)/Fifth Semester
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

| BEG371C0: Algorithm Analysis & Design (New Course)

J

Candidates are required to give their answers in their own words as far
as practicable.

The figures in the margin indicate full marks.
Answer EIGHT questions. 8x10=80
/ Compare optimization problems
Elaborate on Asymptotic Notations with examples.

and decision problems.
446

sing the step count method analyze the time complexity when

2L
\/:)wo mxn matrices are added. Derive Big Oh notation for given
pelatlon T(n)—2T(n/2)+3n2 T(1)=11 and n=2k 4+6

3. How divide and conquer method is used to solve a problem?

l/}'.'gplam convex hull problem using Divide and Conquer method.
: 4+6

- Write down general n{efthod of greedy technique. Find optimal

4,
schedules for following tasks with given deadlines and penalties
~ in terms of weight. 4+6
Task | 1 | 2 | 3 [ 4 |5]6
Wi 2 | 15 | 25 | 10 5 (30
di 2 | 4 3 1 |56
5. Differentiate befwecn D»ivide‘and conquer method and Dynamic

Programming method. Explain & multistage graph problem based
on dynamic programming with example. . 4+6

What is all pair shortest path problem? Solve TSP problem to find
optimal path using Dynamic Programming method for a graph

~ with cost matrix as follow: _ 4+6
e/ = 3 ! Contdo ETYY
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Write down solution state space tree for 4 queen problem with

L/ ' explicit and implicit constraints to solve using backtracking

8.

method. o 4+6

Define NP hard ‘énd NP complete.

Show that CLIQUE is NP
complete. ) -

5+5
Writg down steps of least cost search method to solve TSP
problem. Solve O/I Knapsack problem using Branch and

Bouding method for item: <11, 12, 13>, <wl, w2, w3> <5, 4, 3>

and <vl, v2, v3> : <6, 5, 4> 4+6

A
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PURBANCHAL UNIVERSITY

2016
o ' Coramanter) [Fifth Semester/ Final
. 200 Wra

’ Full Marks: 80 /Pass Marks: 32
LEGRTECO: Operating System (New Course)

praties are required fo give their answers in their own words as far

it orartieabie

W auesions corry egual marks, The marks allotted Jfor each sub-question
e fied along its side,

tnswer Z10MT questions, 8x10=80

Whzt is an operating s@iscuss briefly about the evolution
Lo ' 2+8

ui operating system.

Letine process and its different states, What are the varim@
a4 semaphore? Solve the produce-consumer
2+4+4

operations  on

problem using semaphore.

Lompute average waiting times using FCFS, Priority (lowest no.
frpresents highest priority) and Round Robin (Quantum= 1ms)
vcheduling slgorithm for the following set of processes. Assume

that all processes have arrived at time 0 in the order P1, P2, P3,
P oand Ps, ‘ 9

[E‘r}sgg Burst Time(ms) | Priority
"l 10 3
BT I
S — 3
R 4
L2 4 s [ 2

lock? Briefly explain
4+6

What are the necessary conditions for a deyg

“Banker s Algorithm’,

Conwder that there are total 10 magnetic s. There are four
may need
maxunum of 4-tapes, p2 may need maximum of 3, p3 may need

maxiunum of § and p4 may need maximum of 7 tape drives. The

processes n the system, in which process pl

miatrix i3 as follows: 10
Contd. ..,

PURBANCHAL UNIVERSITY
2016

- L ]

B.E. (Computer)/Fifth Semester
Time: 03:00 hrs. Full Marks: 80 /Pass Marls: 22
BEG371CO: Algorithm Analysis & Design (New Course}

Candidates are required to give their answers in their own words as £
as practicable.

. The figures in the margin indicate full marks.

Answer EIOMT questions,

-

A 10=8
1/- What do you mean by asymptotic notation? Define and explain
i the notation Big Oh, th‘?a and omega notation. Find the beut

i ‘ case, worst case and average case running for' Binary
i Search algorithm. ' ISR
2/__ Define multistage graph. Explain knapsack problem in context of

& Backtracking, 2+F

secd (3/ Define greedy paradigm. Explain the concept of joh sequencing
) with illustration. You have given 5 jobs with profit "pi’oand

deadline "di* as:
Jjob ={1,2,3,4,5)
Pi= {20,10,5,15,1 ) ~
di= (2,1,3,2,3) (iég::/ e
Find the optima] job list that can be executed in

Sequence with
their deadlines so ag to maximize the profits.

“]““8

3. ~ Discuss algorithm analysis. Ex n time complexity and z1ace

/ complexity. '2:‘\) ‘ G¥7
5. What is gra h? = : ]

€raph? Explain  shorges: path algorithm  ang its

application with Dijkstra's Algorithm. < . Z+E

6 What is Divide and Conquer techuiigue? Using
WTite an algorithm of quick sort
)

this techniqus,
and then analyze iy, o
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puting Minimum Spanning,
graph and analyze its complexity, Find the MST

10

| ~xplain -abour Class P, Class NP and NP complete with suitable

example,

10

What is the concept of dynamic Programming? Find the longest
comunon subsequence (LCS) between "XMJYAUZ' and "MZJAWXU".

Write short notes on:

- (a] Travelling Salesman problexrg

- (b} Convex Hull

~n
~n

(v

3+7
5+5

(<)

" Procoss ‘Max, Nned 3 il .M;l"ocq&uru_i_'r ‘
I I R
S e — . o )
1”3 O 7 3 D . /::’/'
S T = S J“l -

Find the safe sequence if the system s in safe sty

What are the advantages of dynamic memory partitioning ov
fixed memory partitioning. Use LRU page replacement algonth
in the following reference string having three frames a

calculate thie no. of pnge faults: S
01230123012234567
Discuss disk scheduling algorithm in brief. @
= B "
Define Seft real time and firm real timc(?sz)/ V)

\ /
Why is Android Operating System popular? Discuss, - )]/

" Write short notes on any TWO: 3

(a) Classical IPC Problem-Dining 1’hiloso;3hcr Cj\\

(b) RMA % )
8%

(c) Process Control Block (PBC)

-
)
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PURBANCHAL UNIVERSITY
2015
B.E. (Computer)/Fifth Semester/Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG371CO: Algorithm Analysis & Design (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

The figures in the margin indicate full marks.

Answer EIGHT guestions. ; - 8x%10=80

(a)) Describe briefly how the divide-and-conquer strategy is used for
designing efficient algorithms. 4

(b) Using divide-and conque strategy, deésign an algorithm for biniary = - -

search and compute its time complexity for the worst case. 6

2(a) What is dynamic rogrammm ? How does it differ. from greedy
p g:
strategy? . 2+2

{b) Find minimum-cost path from s to t in the given multistage
graph using either forward or backward approach. , 6

: 3 Give the algorithm for greedy strategies for the Knapsack
N problem. 4

\/(’t_)\’Usmg greedy strategy, find an optimal solution to the knapsack
instance n=7, m=15, (p1, p2, ...., p7) = (10, 5, 15, 7, 6, 18, 3), and
(w1, Wo, ..., W7} = (2, 3, 5, 7, 1, 4, 1), where n represents the
number of ob_]ects m the knapsack capacity, P; the proﬁt per

unit weight of object i, and w; the weight of obJect 1 _ 6
Contd. ...
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4. Define algorithm. Express the asymptotic notation using big O of

f(n) defined as follows: / 0+
f(n)=10n2+4n+4 C?

@ Using Kruskal's algorithm, find the minimum-cost spanning tree

. for the given graph. Show all stages in the algorithm. 6

- Discuss about graph coloring problem. ‘ 4

e

What is 8-Queens problem? What algorithm de31,:,n strategy
would you adopt to solve this problem'r’ Develop an algorithm for
it. 3+1+6

Describe bﬁeﬂy the branch-and-bound strategy of algorithm

design. Mention a few types of problems that can be solved by
using this strategy. 6+4

Describe NP-complete problems in detail. Why is it important to
know about such problems? . 7+3

Using divide- andéconquer design strategy, develop an algorithm
to sort a list of numbers with the help of quick sort sorting

technique. : 5

S b)) Discuss about travelling sales person problem and its solution ip
the light of dynamic programming, 5

1@. Write short notes on: s 5+5

@ Space complexity
(5} Q asymptotic niotation

3

Scanne d with CamScanner



@ What do you mean by asymptotic notation? Define angd explain

PURBANCHAL UNIVERSITY

2014
3.E. (Computer)/Fifth Semester

L
| Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
| BEG371CO0: Algorithm Analysis & Design (New Course)

Candidates are
as praciicable.

The figures in the margin indicate fiiy marks. “Lhtiatmafiaiie
Answer FIVE questions. 5x16=80
{a}/ Define Algorithm, E

compute
factorial of an integer.

8

Xplain  recursive algorithm to

the notion Big 0 with example. Explain divide and conquer

fechnigue, 4+4
’i)(a}' Oblain a recurrence relation to calculate computing time of qQuick
T sort. For the following set of numbers search the no. 14 using

birary search algorithm and show‘a‘u the steps: s, 9, 12, 14, 58,
. 61, 101, 106. 4+4
{’1::4'? Write and explain the concept of Merge sort and calculate the
T " time complexity of this, ' 8
;}}‘ Exglajn the general concept of greedy method, with its control
i abstraction. 8
5] Identisy

e i kal’s algorithm.
Obtain ini i i

Contd, .,.

required to give their Gnswers in their oun words as far

, @ What do you mean by NP-Hard and NP complete prob =m>

— (2)

4(a) What do you mean by dyna\r_n)';: progrﬂng_xping? Obtzin =
rﬁ/ultiﬂtagc graph for 3 resources and 2 projects.

=L

(%]

Write and explain the concept of all pairs shortest path approach

What do you mean,_by backtracking® Explain its o

concept,

= ¥

Lo

@ Define and explain the concept of Stat.:;_wc tree. Obtain 2 - 15t~

“pace tree for 4-queens problem. &
Explain the difference between depth first and breadth s:;r-:‘:_z
technique with example

=

= K

Explain their difference,

Define and explain decision algorithm, optimization problem
optimization algoiithin. .

X

AT
2. L

¢
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PURBANCHAL UNIVERSITY
‘ 2O
B.E. (Computer)/Fiith Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
' BEG371CO: Algorithm Analysis & Design {New Course)

gt Candidates are required to give their answers in their own words as far
' as practicable.

The figures in the margin indicate full marks.
' o Group H o
Answer TWO questions. a1 2x12=24
1(::)/What is time complexity? Develop an efficient algorithm for
Y finding the sum of n numbers. Draw step table for this algorithm
and find out its time compléxity using big O asymptotic notation.
i ' : 2+2+2+2
(b) Péfirie algorithm. What are the criteria that ail algorithms must
satisfy? - 143
2(a) Describe in brief how the divide—,and—éonquer strategy is used for
L designing efficient algorithms. : 4
(b) Using divide-and-conquer strategy, design an algorithm for merge '
~, sort sorting technique. Compute its time complexity. 6+2

3(a) Give the algori_thm for greedy strategies for the Knapsack
-~ Problem. S

s,

(b) Using greedy strategy, find an optimal solution to the Knapsack

. instance n=3, m=20, {p1, P2, P3)=(25, 24, 15) and (W1, Wz, ws)=18,
15,. 10), where n represenis the mumber of objects, m the
Knapsack capacity, Pi the profit per unit weight of object i, and

w1 the weight of object. 7 ‘
Group B
Answer EIGHT guestions. : Bx7=56
ﬁ What is dynamic programming? How does it differ from greedy
strategy? - , 4+3
- Comntd. ...
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9.

graph using either forward or backward approach: 7

{2}

Find a minimum-cost path from s to t in the given multistage

{

Express the asymptotic notations using big O and Q of fin)
defined as follows: fin)= 100n+6.

4+3
Using the Prism's algorithm, find the minimum-cost spanning
tree for the given graph. Show all stages of the algorithm. f g

What is backtracking algorithm design techniques? Give a
backtrack solution to the 8-queens problem. 3+4

escribe briefly the branch-and-bound strategy of algorithm
design. Mention a few types of problems that can be solved using

- ' lespe
this strategy. pusprotit 4 Trelivy  Sedeperdoia+3

What are NP-hard and NP-complete problems? Discuss. 7

Using divide-and-conquer design strategy, develop an algorithm
to sort a list of numbers with the help of selection sort sorting

technique. 7

Write short note on any TWO: 2x%3.5=7
(2) Dijkstra's algorithm

(b) ph colourin

(€) Perlormance measurement

A
A~
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PURBANCHAL UNIVERSITY
2018
B.E. (Computer)/Fifth Semester/Rnal
Time: 01:30 hrs. Full Marks: 40 /Pass Marks: 16
BEG396MS: Research Methodology (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-
question is specified along its side.

Answer FIVE questions. 5x8=40

1. _ Define social research. What are the different phases of social
v research? 3+5

\/2, What is report writing? Discuss the elements of report writing. 2+6

3. , What are the different roles of research in engineering field?
1 Differentiate between basic and applied research. 4+4

4. ~ Explain the statement "Hypothesis is taken as most important
_instrument in research process". 8

5. What is a research problem? Explain about the different steps

taken while formulating the research problems. 2+6
[6/ Wﬁte short notes on: ' 4x2=8
c}9»)»"Relia.bility and validity _
yj’ Literature review

t/(é) Case study research

c/(d‘)/ Sampling

3
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- Answer FIVE guestiens.
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PURBANCHAL UNIVERSITY
2016

4.1, {(Computer)/Fifth Semester/ Final

“ime: 01:30 hrs. Full Marks: 40 /Pass Marks 16
m(‘ 2GMES: Research Methodology (New Course)

~andidates are required to give their answers in their own words as far
s practicable.

 All guestions carry equal marks. The marks allotted for each sub-

guestior. 1s specified along its side,
5x8=40

What is research? What are its objectives and significance?

#) What is sainpling? What is quota sampling and its limitations?

8.  Give the meaning and importance of data collection. Describe the
sources of secondary data.
What is interviewing? What are the requirements of a successful

interview?

t5 What is research design? Write down the descriptive research

design.

h

How is a Likert Type of scale developed?

7 What is research report? Describe the layout or format of a

research report.

Scanned with CamScanner




PURBANCHAL UNIVERSITY
2014

B.E. (Computer)/ Fifth Semester/Final _
Time: 01:30 hrs. full Marks: 40 /Pass Marks: 16

BEG396MS: Research Methodology (New Coursej

—

Candidates are required to give their answers in their cwn words as far:
as practicable.
All questions carry. equal marks. The marks dllotted for each sub-

question is specified along its side.

Answer FIVE questions. 5x8=40

1. Define the term '‘Research'. What are the steps followed in a

research process explain in brief. 2+0

2. Explain the nature and functions of a hypothesis in & reszarch
process. 8

3. Define survey method of data collection. Write short note on
2+6

tvpes of surveys.

are the major ciements of

4. What is research proposal? What
a+4

research propnsal?
about research report? Brieflv explain the
paring a research report. a+4

4+4

S. What do you know
general format to be followed in pre

8. Write short notes on any TWO:
(a) Basic and applied research
{b) Standard deviation and C. V.

{c) VValidity and reliabiity

e
-
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1 PURBANCHAL UNIVERSITY

: - 2013
| B.E. (Computer)/Fifth Semester/ Final

| | Time: O1: 30 hrs. Full Marks: 40 /Pass Marks: 16
| | BEG396MS: Research Methodology (New Course) |

\ Candidates are required-to give their answers in their own words as far
| as practicable.

\ All questions carry equal marks.
\‘ Answer FIVE questions.

1 }/ What is Research? What are

\ Discuss about Fundamental and Applied Research.

!
\ / What is research de51gn? What are its various steps'3

3.  Write down the requirements of a good ques
mention the process of its pre;entahon

stionnaire and

What is sampling? Write down its characteristics and types.

5// What is Research Report? Describe in brief the general format of
Research Report.

\ 9/ Wrig: short notes on any THEE: 4% Sake
I j,a—)’Bibliography

. (b)Reliability

: (c) Standard Deviation

1 (;H/ relection of Research Topics

~y
A~

Scanne d with CamScanner
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B.E. (Civil/Computer/Electronics & Cornm.)/Sixth Semester/ [fnal \
Time: 01:30 hrs. Full Marks: 40/Pass Marks: 1h
BEG396MS: Research Methodology |

Candidates are required to give their answers in their own words (s finn
as practicable.

- All questions carry equal marks. The marks allottedfor each sub-question
is specified along its side.

Answer FIVE questmns 5%8—40
1. Define applied research? Why academicians generally adopt.
fundamental research than applied research? 246
Or,
What is meant by literature review? What are the steps Lo be
followed in a research? . FURCE q+4 -
2.  What is sampling? Discuss the type of sampling in bricf 444
3. If you have to ‘carry out a research on "Working physical
environment within a carpet mdustry then, which technique
' would you prefer to collect the information (data)? Justify your
‘selection of data collection techmquc : 2+6
4. What is the role of research report to an engineer? Give a format
of a report, which is generally used; in Universities. 2+6 7
Or,

What is executive summary? Differentiate between refcrence and

Bibiiography. » © g+d
5. What do you understand by the following terminologies? Give
your clear views on them. (any FOUR): 4x2=8
(a) Sampling » (b) Validity
( (c) Appendix : (d) Reliability -
(e) Methodology (f) Literature review

Ana
A

oli i L?f

Ve
O \)’K
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PURBANCHAL UNIVERSITY

2012
B.E.{CiviljComputer/Elect tronics & Comm.)/Sixth Semester/ Chance
Time: 01:30 hrs. Full Marks: 40/Pass Marks: 16
\ BWGSQGMS Research Methodology

Candidates are required to give thetr answers in their own words as far
as practicable.

The figures in the margin indicate full marks.
Answer any FIVE gquestions. 5x8=40
1. Define applied research? Why academicians generally adopt

ﬁmdamental research than applied research?

e Define hypothesis. What are the steps to be followed in a

research?

3 What are the characteristics of a_scientiﬁc‘ Research? Describe

any four of them.

4. if you- have to carty out a research on "Working phy31cal
environment within a Garment Industry”, then, which technique
would you prefer t collect the information {data)? Justify our-
selectwn of data collection technique. '

S What is sampling? What are the advantage and chsadvantages 0f4

.samphng? Describe the key points that must be considered in
field work. '

6.. Write short notes on any FOUR:
(a) B1bhography
(b) Validity
(c) Appendix
(d) Report S
(¢) Standard Deviation® |
(f) Literature Review
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PURBANCHAL UNIVE
20Ciz=

ERSITY

B.E. (Civi\{Computer/'f,iecr_ronics & Comm.)/Sixth Semester/ Final
Time: 01:30 hrs.

BEG396MS: Research Methodolegy

Full Marks:

40 /Pass Marks: 16

Candidates are require

as practicable.

All questi
is specified along its side.

d to give their answers in their own words a

ons carry equal marks. The marks allotted for each

Answer FIVE questions.

What are the quality of a good research and explain b

the steps which are required to carry out for any research work.

Explain the different types of _sarﬁpﬁng method and write some
precéutio

n which should be taken before carry out the sampling.
What is research Ppropo
proposal and als

topic.

sal? Write the elements of research

o explain the procedure while selecting research

Wrte different technique for primary data collection and also

compare the method of interview and guestionnaire for
data according to their merits and
examples.

collecting
_demcrits with appropriate

Write the source of data and also explain, with example, the

necessary caution while collecting and using secondary data for
research.

How can you process

and analyze the data? List the methods of
presentation of data.

Write short notes on any TWO:
{a) Research Report -
(6] Hypothesis

(&7 Case Study
i3

it
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PURBANCHAL UNIVERSITY

_ 2018
B.E. (Computer)/Fifth Semester/ Final

Time: 03:00 hrs. “Full Marks: 80 /Pass Marks: 32
BEG372C0: Computer Graphxcs {(New Course)

Candzdates are required to give their answers in their own words as far
as practicable.

All guestions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer EIGHT questions. _ 8x10=80
~What is computer graphics? Explain how computer graphics is

used in education training and entertainment? 2+8

2. ~ Explain raster and vector display architecture. List out its
“‘l// advantages and disadvantages. 8+2

3(a) Explain the working mechanism of beam and shadow masking
.~~~ method to produce color CRT. 3+3

(b) Explain the use of look-up table to increase the intensity level
values w1th suitable diagram. 4

List out the dJsadvantages of DDA algorithm for drawing lines.
Expla.m Bresenham s: line drawmg algorithm with example. 2+8

5. ~What is 3d- transfe1omat10n? Explam 3d-rotation with example

s

“and necessary derivatives: . 2+8
’ What do you understand by clipping? Explain Cohen-Sutherland

line clipping algonthm 2+8

7 (a) Explain ambient light, diffuse and specular reflection. 6

l/“ﬂ Discuss about Open GL. 4

\}/ Why hidden line and hidden surface removal techniques are

/ needed? Explain any one. ‘ 4+6

Wnte short note on any TWO: ‘ 5+5
_la) Perspective Projection 3
Mechanical and optical mouse , %

(c) Phong shading models

AN
N

Scanned with CamScanner



i PURBANCHAL UN IVERSITY
| 2015 '
B.E. (Computer)/Fifth Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
BEG372C0: Computer Graphies (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted Jor each sub-question
is specified along its side.

Answer EIGHT questions. | 8x10=80
\ L] Define resolution. Discuss important of computér graphics. 1+4

o) _Brieﬂy‘explain light pen and touch screen. 5
%s; Define frame buffer. Why is it required? ‘ 232
(b) Discuss any color manipulation technique. 6
A Dlﬁ'erentlate_lge_h_ggém vector and raster display architecture.
E_l_)gg_gm advanced raster graphic arch_ltecture ‘ 4+6
@& Explain Bresenham's midpoint ellipse drawmg algonthm ¢ ~10
S, What 1s'scaling? Discuss two-dimensional fixed point scahng 2+8
© What is chppmg'-" Discuss Sutherland Hodgman polygon chppmg
algonthm with an example 2+8
72 What is projection? Explain parallel and prospective projection.
' - 2+8
8. What are different surface removal techmque? Explaln z-buffer
method. ' : : 2+8
9. Explain gourmand shading method with example. 10
10.  Write short notes on any TWO: i : 5+5
(a) Open GL '

(b) Graphlcal file format
(c) l?_ezwr Curve

3
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B.E. (Computer/Electronics & Comm.)/Sxth Semester/ Final

i TRerrin- Y20 T E W1

lime: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
| BEG375CO: Computer Graphics '

Candidates are required to give their answers in their own words as far
os practicable.

The figures in the margin indicate jull marks.
Answer EIGHT questions.

_l. What is Computer Graphics? Explain the uses of Computer
Graphics in various real world applications. 2+8

=

Z. Conesider two raster systems with resolution of _64Q;3§Q_,and

v 1280% _1024. How many pixels could be accessed per second in
each of these systems by a display controller that refreshes the

screen at a rate of 60 frames per second? What is the access time

v per pixel in each system? 10

3. Explain the Vector and raster scan architectures. How is the
- limitation of random scan architecture overcome by raster scan

architecture? 8+2

A, Dipitize the intermediate pixels in the first quadrant of a circle
- having radius =7 with center at (30, 50j. How can we get full
) éircle though we sample only in one octants? B+2
: w windi iew & formation is carried out? Show
5. How window to view port transformation rrie :

" steps with matnx form. 10
Ty e mn Aarertier isthods? Bxnlain
O, What do you mean by visible surface detection miethods? Lxpiain
'3 —l 2 - e R 2T A AT £ g PR =
o the depth buffer method of visible surface Ceteclion o sthod. 2+0

k ‘ " -

Viescribe how RoTmal veoiar I IRTDE

o ry zendering a realistic Iy obiect

Chall s wmethod with

i
,,.-~:‘ ¥
ﬂ"""' L = s
3 "#{re FEY
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Sxplain,

Wr\tc: short notes any TWO:

{a) Fluorescence and phosphorcnccﬂﬁﬁé
- (b) Perapective projection
(¢} Open Graphics Library

1 1ok .1“‘;:_3 :X‘!‘; Pe
i s TN &
Aotd, o
YT QRAN Tl P S R 3
tap b TIODEN L
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PURBANCHAL UNIVERSITY

BOi=
B.E. (Computer/Electronics &, Comrn )/ Sixth Semester/ Chance
Time: '03:00 hrs.

. Full Marks: 80 /Pass Marks: 32
| BEG375C0: Computer Graphics

Candidates are required to give their answers in their own words as faf
as practicable.

The figures in the-margin indicate full marks
Answer EIGHT questions.

e 8x10 80
I / Explain the general Bresenham's line drawing algorithm with its
advantages.

\2/ Describe the concept of Cohen-Sutherland line clipping algo'n‘thr.n‘
briefly.

» ! .‘ I. : - . : ' '
3.~ How limitation' of Random scan architecture is overcome by
N, ¥
o

raster scan architecture. Describe, color manipulation techmque
in raster scan display.

4. - Explain the different application area of computer graphics

Why machine independent lénguages are needed for graphics?
\//Explam the different file formats of computer graphics.

6.
74

Descnbe Project management and planning technique in brief

hy shading is needed for data visualization? Explain Specular
reflection and Gourand shading medel with proper derivations
LeMeeon |
- 8. The coordinate of a point of a 3D obJect is (40, 50, 60). Obtain
Bh T _./‘ the resultant mat.nx after scaling of this point taking (Sx; Sy, Sz)
PR as (2, 2, 3).

i i thod of detecting hidden line and hidden
9. Explain ’Ségn&ne‘ me
g surface with example.

Explain three basic 2-D transformations in detail

A
A
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SR FRRED A RFASEY AT O FITIE YN FLL WA B R T
VURBPANCIH AL UMIVICHESRLY

2014
B.E. (Comprtter/ Blectronics & Comm.)/Sixth Semester/ Chance
Time: 03:00 haa: . Full Marks: 80 /Pass Marks: 1

BEG375CO: Computer Gmphlcs

e - —

Candidates ure rchuzrud to give thelr answers in their own words as for
as practicable.

The figures n _ﬂw magrgin indicate full marks.
Answer EIGHT guecstions.

5, Dlscuss the application of compuler graphics n brief. Fxpln.ln
' the working meaechaniam of beam hd shadow masking method (o
produce color CRT. 5+8

z Define frame -buffer. Differentidte between raster and vectos
~ display architecture, . e 3+7

3. — Explain the mechanism of window to view port transformation.

y do we often apply clipping against world—coordmatc rather
an the view-coordinate? . 6+4

4. List out the’ problem of DDA. Draw the lmc (-5, ) to (2, 1] using

Bresenham's line drawing algorithm. .. e 298
5. - Explain dlffcrcnt types of three dxmcnslcbnal transformahonr'
Explam examples. : : 10

6. Explain the program debugging techniques. Write an algorithm to

_ generate the circle by using Bresenham'’s line drawing algorithm.
2 : : v Ve A ' T

. 4+6
/ _ What are the different h1dden line and hidden s/;cfa\remova!
2 \/'\_ >
techn/_lg/m:N_ExI)laln any two of them in brxef . 2+8
=8, Discuss different gon. reng_e\r_lgg\jnethods Explaln constant :
shading model for ren enng hree dlmensmnal ob_]ects v DD
i D" >
9. Write short notes on any TWO: : RO Bts

(a) Ambient and diffuse reﬂectlon
(b) Need forrmachine independent graphical language scalmg
(c) ﬁptlcal and.-mechanical mouse

A
Ladal

ASL
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PTURBANCHAL DRIV IERST
208
s & Comm.)/Sixth gemester/ Final

B.E. (Computer/ Electronic
Full Marks: 80 /Pass Marks: 32

Tirne: 03:00 hrs.
raphics

BEG375CO: Computer G .

Candidates are required to give their answer rs in thetr own words as far
practtcable
The ﬁgures in the margin indicate full marks.

Answer EIGHT questions.
-1(a) Define the term Pixel and Resolution. How Computer Graphics

is applied in Modem era of science and technology9 ' 2+4

. (b) Explain any two hardware components used as an input in

~ computer graphics.
2{a) + What are the advantages of flat panel display over CRT 'display‘-"
Write down the detaxl workmg pnnmple of Shadow 'mask CRT '

display. 2+4‘
* \s)! Differentiate between Raster—Scan display technology and Vector
'~ Scan chsplay technology : 4
3(a) Derive the mid pomt elhpse dramng algonthm w*th necessary’ .'
' expression. “T 6
o —
2(b) D1g1the an ellipse for (x2/81+ y2/36)’-(= 1. ek ' 4.
» 4(a) " What do you mean by Chppmg? Explam Cohen Sutherland Line
Clipping Algorithm in details. - 2+4
(b) Digitize the line with end points (1,3 and (7,9) using
' Bresenham's line drawing algorithm. : _ 4 -
&)

5(a) Explam ambient light, diffuse and specular reflections.

(b) Why do we nced machine mdependent o‘raphncal language? 4

6(a) What dg you mean by Hidden Surface Removal ’I‘cchmque'»’

Explain scan-line method of visible Surface detection. 2+4
~N ‘
Contd. ...

AL

-

)
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(3)] H()Lrﬁ(( the followin ! i .

and final matnx

dlmgram
Q- S i : ; :

(- ﬂbAhUS-)XKg\ | f _—\

-« Q0 ' |
Rt J o (20,45) (30,455 by R
v 36555 : . W (010)\ R b e Sadr p ;

T(a) Explain about’Project Management tmhnlqua.- i
¢ l/% | )} What do you mean by Vu‘tual Roality? - | i

A 4 : ‘
e LhS ‘8'(3) w’hat do you tnean by Pro;ection Syétam? Expltﬂiﬂ ua types 6

(o) (I‘ranslate 2-dimensional t.ranstorms {nto 3 dimensmn fﬂr

; transiauon rotation and reﬂcctmn s 5 b
/ 9. Wntc short notes on any FOUR LA : W 4x0.5=10.
N Jm"y (a) Phong Shading . : i
. (b) File Format . il LT
e (c) Polygon Table
(d) GUI (Graphical User Intcrfacc) , o o YO T)
(¢) Light Pen _ et e e ¢
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PURBANCHAL UNIVERSITY
2018
B.E. (Computer) /Fifth Semester/ Final
Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32
'BEG373CO: Operating System (New Course)

Candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for each sub-question
is specified along its side.

Answer EIGHT questions. ) 8x10=80

1(a plain multiprogramniing system and time sharing system with
their advantages and disadvantages. bl 6

‘)(1(3)/Discuss strict alternation method in providing mutual exclusion
with its drawback. ) 4

w .

Li/W‘l'\at is thread? Differentiate between user level and kernel level
thread. Find the average waiting time, turnaround time and
_ response time from followmg mformahon usmg SJF algorithm.
& S : SR 2+3+5

Process Pl | P2 | P3| P4 | P5
Arrival time 1 3 4 S 7
CPU burst time | 9 7 5 4 2

3. Deﬁne race condition and critical section. How does semaphore
provide software solution to producer consume problem?
Explain. G ‘. 4+6

4(a) Explain best fit and worst fit methods with a suitable example. 4

(b). thsider the page_ reference string: 1, 2, 3, 4, 2, 1, 5, 6, 2, 1, '2,
. 3,7,6,3, 2,1, 2,3, 6. How many page faults would occur for
" each of the following page replacement algorithms assuming 4
i:)ége frames? 2 6
(i) LRU
(ii) FIFO
(iii) Optinal

Hrnmsd
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(2)
5.  What are the condition for deadlock to occur? A system that uses

the banker's algorithm deadlock avoidance has five process and

four type of resources There are multiple resources of each type.
Determine whether the state sequence <pl, P5, P3, P2, P4> is
safe or not. If it is safe sow how the process can complete. If not,

show how they are in deadlock. 4+6
Curvent allocation | Maximum needed Aviilabie resource
{ Process A B C D A B C D A B C D
Pl 1 0 2 0 I 3. .33 34 0 1
R 0 3 1 2 3 2 0 0
P3 2 4 5 1 0 3 2 4.
P4 3-0 0 6 2 5 0 2
P35 4 2 1 3 2 0 0 |

6 What are the advantage and disadvantage of distributed system?
How does communication take place in distributed system? 5+5

\/’7/ Define device controller and clock. Explain the wérking

mechanism of DMA. 4+6
What are the importance of file? Explain differenf properties of
file. How we can protect the file in multiuser system. 2+2+6
k“.//Wntc short notes on any TWO: ) 5+5
Real time operaﬁng system
Fragmentation
(c) Mac OS

#
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PURBANCHAL UNIVERSITY
2015

3.E. (Computer)/Fifth Semester/ Final

fime: 03:00 hrs.

Full Marks: 80 /Pass Marks: 32

2EG373C0: Operating System (New Course)

Candidates are required to give their answers in their own words as Jar

e

as practicable.
fiﬂ'lgue.'sﬁons carry eqtfal marks. The H{&fﬁ-%ﬁéaﬁ- éh?i-;u_.-éuhé;tnio—r{_ =
is specified along its side.
Answer EIGHT questions. 8x10=80
1. Explain the functions of operating system. Discuss operating
system as a resource manager. 5+5
2. Define busy-waiting in IPC. How can we solve the problem of
[ mutual exclusion with busy waiting? Explain a Peterson solution.
2+3+5
3. Compare preemptive and non-preemptive scheduling. Consider
set of process with their burst time and arrival time as shown
below
Process | Arrival Time | Burst Time
P1 0 4
P2 1 5
P3 - 2 2
P4 . 3 1
P5 4 6
pP6 - 6 3
Assume quantum time=2 sec. Find the better scheduling using
shortest job first, round robin and first come first served
scheduling. 3+7
_4- Define semaphore with example. What do you mean by
, reader /writer problem? Explain with example. | 4+6
5. Define deadlock with its principles. Explain jﬂk_ﬂw
for multiple resources with example. 4+6
6. Discuss memory management in multiprogramming. Explain
Paging. 5+3
Contd. ...

PURBANCHAL UNIVERSITY
2012

B.E. (Computer)/Fifth Semester/ Final

Time: 03:00 hrs.
BEG373CO: Operating System (New Course)

Full Marks: 80 /Pass Mark-: 3%

Candidates are required to give their answers in their own words «s for
as practicable. _ .

All questions carry equal marks. The marks allotted for each sub-qu=stion
is specified along its side. ‘

Answe

1GHT questions.

Explain operating system as a resource manager. Whzat are
multi-programming and multi-processing systcms\?/ 4k

Wﬁat do you mean by PCB and context switch? ‘

(bL- at is critical section problem? How does busy-waiting soive

5 0

v .z
TS~ T

v

this prc'iblem? Explain any one method. , 2+4

- Explain memory management with linked list and demonstrats

*first-fit, best-fit, next-fit, and worst-fit with suitable exampiz. 10

Compute average waiting time and average turnaroun< timi2
using FCFS, .SJF, and Round Robin (1 time Slice=2 ms}

scheduling algorithms for the ToLlowing processes: S5
Process | Burst Time (in ms)
/Py 16
Pa. . 6
Ps. i3
Ps, 5

. What are dirgctories? Explain directory operational? Discuss the

several file allocation methods. 4+6

\Y
Compute the number of page fauits using FIFO, Optionzal, and
LRU page replacement algorithms for the given reference string.
(Assume, Number of memory frames= 4).

Reference string:
524234712753125

7(a) Define distribute processing. Explain RPC in distributed svstems

pu—— -

Contd. ..
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! Y z=- Txplain deadlock recoverv. .
B i adlo overy. .

10

~hs .

(2)

s TV O
1s RT0OS

7 Distinguish between soft real time and hard real

o
Wy mformation need to be stored on disks? 2
Assume a disk with S0 cylinders, numbered from O to 49. The

1t disk request is to read a block on cylinder 16, and other
" QisX regquests come in to the disk driver for cylinders 5, 22,
12,420 11, 19, 33, and 37, in that order. Compute the total
number of disk armn movements using closest Cylinder Next

glgonithm and Elevator algorithm (initially moving upward). 8

e

4
Using Bankers algorithm, determine whether the following
svstem is safe or not. Also determine the safe sequence, if it's safe

6

Ho. of Processes= 5<P,, P, P3, P4, Ps>
No. of Resources= 3<A, B, C>
Total Resources= <8§, 6, 7>

| Allocation Max

(Frocess B C|A B C

i P o 2 06 2 3

L P 3- 0 0|3 2 -2

! Ps 0 0 2 7 1 o

T P 2 1 1|4 2 2

i Ps: Ir 1l 232 1 2
Write short notes on any TWO: : 2x5=10

{a) Terminals

@/P'aging o

{c) File sharing

i

A

8

9.

(2)

7. - Define real time operating system with example. Explain di-.
»”

operations on file.

() How is process different from thread? Why do we need to .,
threads?

(b) Discuss monitors in IPC.

“Write short notes on any TWO:
(aHHPC
(b) Disk

Jc}chmentation

3
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S C.f_z-’;-“- Yy Full Marks: 80 /Pasz Ngrhear 32

i . . \
- n S
! REGITICD: Operauing GQystem

a % f‘1:1,>° {heir @nswers n thetr own ZL’JOT'C-‘S as ]"r

k4 v n . i~ i i ~ 17 ¥ h ]
All guestions camy cf; ai mar 5. The marks aliotied jor €627 SUS -quaesiion

s spea_ﬁea glong 1is s

t

bnswer BIGHT guestions.

_ 1. , Explain 1 Getail about Operating system as & “users/ COID’DUI“:"
. (__}4"' interface and as a resource manager? 5+3
- 2{a) Describea briefly on states of a process model and the transition
o i possible among the processss. L7
. !b) ﬁjiﬁerﬂnti te between a program and a process. C
S 3. Calculate the average waiting tme for FIFO and Revnd Robin
scheduling algoritnm. Assume Quantum=<msc. 5+3
_ [ Process | Arzival Time {ms) | Barst Time ims) J,
N T N 0 | g
e \ B \ 1 | 1 i
— | C i 3 2 "
L\/' - i
R 4 1 .
E l 2 S e
Y - 7 . qas s -
2 : _4fg)i~Define Deadlock. Explain the four condioons that lead:tc 2.
4.~ deadlock. - cia
nY; A T i
¥4 g} #Explain the dsadlock p—evenbon rethods. 4
R “
(a) Anat is critical-saction and race-condition? &
4 {tﬁ'{',,'De:-~...3: the pnerations on a fle. 3
'
6. The disk requests come in 0 the disk driver for cylizdars 10, 20,
220, 40, 6 and 30, in the order. A seeck takes & msec/cy inde
¥§; moved. How much sk time is needad for? " i U
I }.‘ t\ “ E?““E‘.S s
it b} Shortest Seek First
ici Elevatar aigornitnm
In all cases, essuma the arm head is initially at cylinder 20, :

Cantd ...
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w‘tl\ ﬁ\'C‘. DI‘OCF%%"% PO (‘,]T'(,".i."'] a

resources typea. A, 13, ¢. Renource type A has 10 665%
g 7 instances. SUppLed AR

has S instances and typa C ha
syatem has been taken. 73

Ccnsider a system

ioﬁowmg snapshot of the
Allocatlo Ma

| \ 910
P 200 \
\ P2 102 \
\ P 211 Aj

| P4 002

(a\ What will be the contc.nt. of
&Ia statc? If ycs then what 12 %

the need Matrix?

(o) Is the system in. &

sequence? : ,
8. /What is Virtual Memory? Differentiate between ngia;g Y

:/S gmentaton with suitable demonstration of example.
Fault? Conslder thc following pci&C referencs é £
R

w“‘w}"ag"
0216401031‘21

\_b How many pagp fau\ts would occur for the ’L'ollowing pgs,ge
replacement algorithms, assummg, an allocation of 3 ir amca? 1+8

(a) LRU
(o) FIFO *
(c) Optimal v :

‘ 10.-/ Write short notes O any TWO:
€58 COmmunxcation

S \/{{Vlﬂtemroc | :
\’f:) b Direct Memory Access (DMA) i
e Vs Nom- °r°°fnpt1*'c: srbeda ng algorithms

‘_, :‘\c\/ee*npu; . \ -
20 b
Ea (D /&

Scanned with CamScanner



PURBANCHAL UNIVERSITY

i SEMESTER FINAL EXAMINATION-200"
IQ EVEL: & E. (Computer)
! SUBJECT: BEG373CO, Operating System

Full Marks: 80
Pass Marks: 32

h "'I'I[I' '_

ME: 23:00 hrs,

-~

= Qi ,u’l;s are reguired te give their Gnswers in their own words as far
’\;'"“f" (.J.L‘D .

-\’ T Y,
Al questions carry equal marks. The marks allotted for each sub-guestion
s speciied along its side.

pt EIGHT questions.
V 3 N -3 by N 1
—~ “Vhat is an operating system? Discuss gperating system

1S a resource Manager

. 2] ~What is Inter-P T icati i
i o g s er-rrocess Communication? Discuss Race
B Conaition, with exampte.

At

job first}) and RR (Rournd Robin) scheduling algorithm,
with appropriate examples.

‘WVhat are the major advantages of Disks over using nain

. [4]
< memory for storage? Discuss Disk Arm Scheduling
Algorithm :
Q. [8]  Describe the different conditions .of deadlock. How the
# - diflerent conditions for a dead lock can be modeled using

J - - L

“dfrected graph?

-fWhat are the diffcrent ways to avoid deadlock by careful
resource allocotinn? Diszuss Banilcer's Algorithin for a
smgle resource.

! Contd. ...

/

1discuss the FCFS (First Come First Serve), SJF (shortest

- r— —— —

7

.\ ey e
Q‘\w,_, T PURBANCHAL UNIVERSITY
2009
7). (Computer)/Fifth Semester/Final -

Time: 03:00 hrs, Full Marks: 80 /Pass Marks:
BEG373CO: Operating System '

) . g . < o
Candidates are required to give their answers in their own words as J

as practicable.
All questions carry equal marks, The marks ailotted for each sub-quesito

is specified along its side.
Answer EIGHT questions.

-
1. ﬁfe operating system. Discuss operating system as a rescurc
~/D2 nager. Distinguish between multiprogramming and multiprocessin

ma
Srds

systems. gt 2
/ What is race condition? Why mutual. exclusion is required? Ho
mutual exclusion can be achieved? Describe any one proposal. =2+

Define process and its different states. What are the varicu
operations on a semaphores? Solve the producer-con

problem using semaphore. *

i

sy
el

TraAE

Bl What are the differences betwesn preemptive and non-preemptit
scheduling? Consider the following set of processes, w1t” tt
length of the CPU burst time given in milliseconds: 24

21

| Process Burst Time | Priority
Pl 12 3
P2 S 1
P3 2 .3
P4 LB 4 i
s 2 2

The processes are assumed 10 have arrived in the order pi, E
p3, pd, psS, all gt tumc O. ldentify which scheduling '&iggﬁﬂ—_
among a non-precmptive priority {a smaller priority numt
implies a higher priority) and a round robin with a timme.shes 3

would give minimum average waiting time.
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=)

_:am dzadlock with nNecessacy conditions. Consider there are §
. JL.‘.:SA.St,ijzz a system Pl, P2, 3, P4, and P5 having 4 resource;
-\‘,h' AKJ and R4, where P1 holds R1 and wants R2, P2 hola;
:‘::dRH\e_nts }'::1, P3 wants R4, P-i: holds R2 and wants R4, PS
- &nd wants R1. Check using resource aliecation graph
fmethod whether the given system is in deadlock or not. If v

\Uha’t"pro:esses are deadlock, | )i;

»

a7

Ty

Differenti 7 i .
A enbate between internal fragmentation and external
Iragmentation, ’

5

_What do Fvi i
}0U mean by virtual memory? Explain paging in brief. 5

:--.'rjat 1? leédy's anomaly? Use FIFO page replacement algorithm
the ‘mllowmg reference string having four frames and calculate
"ne no.of page faults: 2+8

12342156212376321236

Supppse that a disk drive has 100 cylinders, numbered 0 to 99.
The drive is currently serving & request at cylinder 43, and the
previous request was at cylinder 25. The queue of requests, in
FIFO order, is 86, 70, 13, 74,48, 09, 22, 50, 30. Calculate the
number-of disk arm movements using Shortest-Seek-First and

Elevator Scheduliﬁg algorithms. 10
Vhat is a file system? Explain the different file system implementation
vitn advantages and disadvantages. 2+8
Vrite short notes on any TWO: - 5+5
57 First fit, Next fit, Best Fit '

o) Clocks o %

) Thfeads

A -

(<)

ent? LsE FIFO (M=t in

acem
in the Mllowing

[7}] Discuss the need of Page repl .
Girst out) page replacernent algorithm

' i ames and calculate the
reference string having three frames

no. of page faults.
70120304203032120170 1
1" 1 r'"t A
Q. [8) Discuss the principle of fixed and variable partiticn

scheme of memory management.

organization and gperations 0l

Q. [9] ~Explain different
directory.
Q.. [10] Write short notes on any TWO -

E/ zge fault

[y Terminal
Jet Process Control Block (PCB)

,[y\/irtua.l memory

]
A
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PURBAN CHAL UNIVERSITY

_ 2008
~r:-Fiith Sfemester/Final

Cr.r_‘*;‘\_‘:
= (30 ars
- BEG373CO, Operating System

Full Marks: 80 :

Qass Marks: ©

}

Candidates are requirec (o give thewr answers in their own words as fnr

as praciicable.

All questions carry equal marks. The marks allotted for each sub-question

15 specified along its side.

Answer EIGHT questions.

l/Eféﬁne operating system. How does the operating system
present the user with the equivalent of an extended machine?

Compare timesharing 'md multiprogramming systems

N

E/Z?-IIF\P mutoal P\rhmon along with su1tablc e*cample What
6+4

are the diffcrence hetween process and thrcad?

2+4+4

3. 1ain the Peterson’s algorithm along with suitable example.

N
Sor thw oflectrie ooeraton?
SR\ B I aN L

What are the uses of clock in computer system?

is ouenium <ize critical in the context of process: scheduling
: 6+4

device controller? How does it help programmer?
5+5

5. Assume a system with five concurrent processes. The total four

resource lypes exist in the amounts as E=(6, 4, 4, 2); t

current allocation matrix and the allocation request matrix are

as [ollows. Using Banker's algorithm, explaun if this_state is

deadlock sale or unsale, <o
Current Allocation Matrix _{ "7 Allocation Requast Matrix
Precess | RO } Rt 'R2 | R3 Process | RO | R1 | R2 [ R3 |
e vy T T 4 P02, 0 | “"T_4
N RN
S S R S R N7 O B A
23 1”-5—‘ | P3 | 1] 0 __1__3_
T T AT M m T a T T n 1

10

PURBANCHAL UNIVERSITY
2009

B.E. (Computer)/Fifth Semester/Chance

Time: 03:00 hrs. Full Marks: 80 /Pass Marke: 3

BEG373CO: Gperating System B

Candidates are required to give their answers in their own words ac j

as practicable.

All questions carry equal mar
is specified olong its side.

Answer EIGHT questions.

ks. The marks allotted for each sub-quest

]

Explain four condition of deadlock. What are the differe
approaches for handling deadlock? Explain
allocation graph method to detect deadlock in the system

Tescal

2. Consider the following set of processes, with the length ¢
CPU-burst time given in mllhseconds The processses N
arfived in order {rom Py-tc Ps all at time O. Draw c_-\_.r Za
charts illustrating the executive of these processeq u
Round Robin (with size=2), SJF .
nonpreemptive priority (a smaller priority no. implies a hig

priority) scheduling.

2]

.quantum anct

Process | Burst ime |Priority
P 10 3
P2 2 1
Pa K| 3
P4 1 4
Ps 6 2 i

Compute the average waiting time for each of the schedu-
algorithm. . :

. prfain importance of Banl:ers Algorithm. Consider a sys

with fire processes, {Po, P1, P2, P3, P4) and three resource
A, B, C. Resource type A has 10 instances, B has 5 and C

7 instances.
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f ‘[‘ - (2)
| Soose at ume 'To' th :
| : 1¢ following snapshots of system t
| : o < 1ave
. Allocation ‘
i Max
i A A -
| ' A_;—.'“"\ k ? c T ¢ I&vagablec
i - | 5 b & 7.5.3 3 3 2
]2 00 3 2 2 >
; ':f | $02 9:0 2
il S, 2 2 2
[ P10 0 2 43 3

aculate the need .
m
i w=odiuonal instance of E;tnx and suppose if Ps request one
¢ 3uest 1s immediatel and two of C; decide whether this
ST ely granted? If so fi .
yience, ind out the safety

117

hat is Bleady's anam
oly? Why is it n
from memo ; ceded to replace a page
& srn:—Cr}'? Consider the foillowing scference ‘;tf' ace a page
r 2.5,6,0,1,2,0,4,3,2,1,6,01,7 0--1 : string:
Favaed o1t 1 P R .4, 0, , 7,0,
¢ 1c. of page raults in above string using FIFO

-

" Discuss two-level i
scheduling and i
: 2y 14} . ° .
‘ ;Jm o g policy versus mechanism
..-,:Ess principles of I/O hardwarc.

- b 5

1§ _.a',‘." R
‘i ~~What is termir -
‘ 1al? Explain dincr=~*
= xplain dificr2nt fvnes of terminals with
proper diagram,
T‘.%"-r’
~Tiscuss i iti
;6 fixed and variable partition with example.

P

W rite short notes on any TWO:!

; \
fed iy
NG Huddy system. :
TR Segmentation : )
% (¢} File sharing
} e

(2)

e functions of 0

~emory man

ager? Whar is virwai

virtua: memery

6. W at am
2 memory? tHow does 0.5, implement
: Senes

mechanism? gxplain.

h a suitable example the

7. ~Explain wit
memory management
with linked lists-

_ Dévelop 2@ complete solutic

r Produce Consu
utes? Explain t
aid of example.

8.
Yt choice {0
Wwhat are the file atrib
th name with the
n any TWO:

L9/

10. Write short notes O

of pa

History of 0.S.
[b)/égdlock prevention
c) [FO Schedule
(d) Windows vs. Unix O.S.

A

=
i

i K T
i o i e
i B

|_

l 1

!

i

|

!

i
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BURBANCHAL UNIVERSITY
2016-
& Computer)/Fifth Semester/ Ainal
wae 05:00 hre. Full Marks: 80 /Pass Marks: 32

-;w, 372CC: Computer Graphies (New Course)

Zidoies are required to give their answers in their own words as Jar
cable.
et

il cuestons carty equal marks. The marks allotted for each sub-question
: cpecifed along-its side.

rer EIGHT questions. 8x10=80
‘1z) Defne Computer Graphics, pixel end resolution. How can
coinputer graphics be used in simulation and education?@%\?'

s Exolain different types of touch panels in brief. 4

3

<ia} Vrite down advantages of Bresent “algorithm over DDA
aigorithm. @

Explain on_ Raster Scan Architectures. How is the limitation of

anrih

Reandom Scan  Archilecture overcome by Raster Scan

o

rclLtccture? > 5+2
E‘t‘:lam two- dlmensmnal rotation and translation with example.
‘ : - { _% ) 10

" Derive the midpoint circle generating algorithm with proper
HMustration. 10
Xin) Explain 2D window to viewport coordinate transformation. @ 4

(0} Explain the Sutherland-Hodgem olygon clipping algorithm
vith diagrams. (& ) 6
3[a) Explain various type of file format in Computer Graphics. @‘6

o) Explain Specular Reflection Method in detail. @ 4

"la} Explain the Gouraud method in detail. 6

5} What do you mean by illumination models? Why Phong Method
2+2

Contd. ...

is better than Gouraud Method?

PURBANCHAL UNIVERSITY
2016

B.E. (Computer/Electronics & Cemm.)/Fifth Semester/ Final N
Time: 03:00 hrs. Full Marks: 80 /Pass Marka: 32

BEG370C0: Numerical Methods (New Course)

Candidates are required to give their answers in their own words s Jar
as practicable.,
The figures in the margin indicate full marks.
Group A
Answer SIX questions.
e ecvor. I

1. Define error, relative error, absolute error and percentage e
the calculated value of root of a non-linear equation x3-125=0 1s
- 35.005, then calculate error, absolute error, relative error,
absolute error and percentage error. i a+s

dx
2., Evaluate I 7 using Simpson’s 1/2 rule and find apprepniate

A Ji+x

13

value of n take n=6

%olve the following set of equations using Gauss Jcrdan

Elimination Method: 13
X+Y+Z=3 '
2X-Y+2Z=3
X+2Y-2Z=1
4, Solve the differential equation dy/dx=4y/x and ﬁnd ¥(2) using
Runge-Kutta Method of 4th order with y(0)=1. Take h= - 10
5. Find an equation in the form of y=avbx and find y at x=2.2}
using Least Square Method. 10

X ]1 {2 |3 |4
4 |5 |6 |8

6. Consider a steel plate of size 30cmx30cm. If two of sides are hel

o at S00°C and the other two sides are held at 0°C. What are the

steady state temperatures at interior pomtb assuimng a gnd size
of 10cmx10cm? o
]

Conta?, |
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resttT s R

(<)

(2) EH Ex;.)lﬂm P()]yig)()n Tﬂblcﬂ ln dcta]i.
"4—-";."1'," ‘.*he following equation "using Gauss Jacobi itrrnli(;:; ‘; why do we need clipping? Explal:/éﬁken Sutherlz .
viethod"” . . . \ and
Ainni ithm with proper diagramf.
12X-3Y+Z= 10 clipping algori R &)
2X+r11Y-4Z=9 10. Write short note on any TWO:
43-3Y+13Z= 14 {a) Cubic-spline method of generating non-planar surface
o L
-rove that the order of convergence for Secant Method is (b) Open G f tion @
superlinear. 10 () B0 Transtosmal
l Group B ol
Answer TWO questions. 2x10=20 ‘
V/rite an algorithm and program for Bisection Method. 10
7., Write a program in any High Level Language to evaluate the '
value of a function at specified point using Lagrange ' !
Interpolation Polynomial Methed. 10
j
ii. VWnte & flowchart and program in a High Level Language for
/ Trapezoidal rule. 10
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PURBANCHAL UNIVERSITY
2018

B.E. (Compu_.ter/ Electronics & Comm.)/Fifth Semester/Final
| Time: 03:00 hrs.
[ BEG370CO: Numerical Methods (New Course)

Full Marks: 80 /Pass Marks: 32

Candidates are required to give their answers in their own words as far
as practicable.

The ﬁgures in the margin mdzcate full marks.

Answer SIX questions.

Group A
6x10=60

l(a What do you mean by error? What are the types of errors?

Explain i in brief. v 5

(b) Find a root of the equatlon x?2=4x-10 using Newton-Raphson

.
¥

method.

Peti - S
ME )‘Te"f /"31'#10

Estimate el5 usmg,\lnterpolatxon ‘polynomial for the Newton

following sets of data: 10
X- 1 .0 | -1 2 3
fix=e~<1 |1 0 1.7183 | 6.3891 | 19.0855

Fit-the following set of data into the form y=aeb*. Also find the
value of a and b: ' 10

X

i R

4

6

8

10

y

4,077

11.084

30.128

81.892

222.620

Solve the following set of equation using Gauss Seidel iteration
method upto four digit accuracy: 10
20x+y-2z=17
- 3x+20y-z= -18
2x-3y+20z= 25
Eval I dx
valuate
.= 1+x2

the value of m. Also calculate error.

: ; - 13
using Simpson's 3 rule and hence estimate

10
Using Fourth order R. K. Method find an approximate value of y
when x=1 given that dy/dx=x+y and y=1 when x=0. Take h=0.5.

10
Contd. ...
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(2)

i main of figure
7.  Solve the Laplace’s equation UnctUyy= 0 in the domain of fig

: 10
given below:
60 60 60 60
40 50
20 0
0 10 20 30
Group B
Answer TWO questxon.s 2x10=20
/ Wnte a program to fit the straight line for the given data points.
10
9. Write down a program to compute the interpolation value at a
specified point for a given set of data points using Lagrange's
Interpolation method. 10
10.

Write down the algorithm and program to find a root of linear

equation using Gauss elimination method. 10

AN
N

Scanned with CamScanner



PURBANCHAL UNIVERSITY

2015
'B.E. (Computer/Electronics & Comm.)/Fifth Semester/ Final
‘ Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 32

| REG370CO: Numerical Methods (New Course)

Candidates are required to give their answers in their ouwn words as far
as practicable.

The figures in the margin indicate full marks.

Group A
Answer SIX questions. 6x10=60
What do you mean by numerical computing process? Explain
new trends in numerical computing. Find the round off error in

storing the number 752.6835 using a four digit mantissa. 2+4+4

1
1.

2. Find our_;,the convergence of secant method. Find the square root
of 5 using the fixed point method. S5+5

3. Explain why interpolation is important for engineers. Find the
Newton interpolation polynomial which agrees to the following

_data: 3+7
@i (o] . 2 3
—— BESE 3 4
JOgn'fo 0.3010[0.4771 |0.6021

Use the polynomial obtained to estimate the value of log 2.5.

4. Use Simpson's 3/8 rule and Boole's 5 point formula to compute

[* e . 545

Give the solution for the following set of linear equation by using

>
/

f

C

oL ‘VVS'@‘,’J\' .

PURBANCHAL UNIVERSITY
2014

B.E. (Computer/Electronics & Comm.)/Fifth Semester/Final

Full Marks: 80 /Pass Mark=: 32 l

Time: 03:00 hrs. ;
BEG370CO: Numerical Methods (New Course} - ¢

Candidates are required to give their answers in their own words «s far

as practicable.
The figures in the margin indicate full marks.

Answ

1.

: 2.
—

Group A

SIX questions. 6x10=80
Discuss truncation, absolute, relative and percentage errors with
example. '

Find the root of the equation fix) = ex— x; using Newton Raphson
method, correct up to 4 decimal places. - 3+7
The square roots of different integers are tabulated below.
Calculate the square root of 7 using Lagrange Interpolation.

X 2 419116
y=x | 141423 4

1 e
g %
é./é Romberg's method to compute I To <2 correct to 4 .decimat
\ 0

52

6.

Gauss Jordan: 10
x+2y-3z=-4 ‘ ;
x+3y+8=10 \‘&"W’*"‘ |
2x-4y-27=-12 I

place.

Z By the method, of least square, fit a curve of the form y=ae™ to

—_— ——

the following data:
x| 5|115|20|{30]|35]40
y:110) 14125140 |50] 62

Solve the following system of linear equations using Gauss
Jacobi Iteration method. & 1
2X1-Xg+x3=2 )
)+ 033233350
223-3X2+}L3=0
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(2)

/. Solve following differential equation for y(0.2). 10
10yt + ()2 +6x=0
¥19) = 0, ¥'(0) = O. using Heun's Method. Take h=0.1.

o

, Group B
Answer TWO questions. 2x10=20

Write algorithm and i i
program in any high level language to solve
the following problems. ;

5.  Write a program that compute a root of a non-linear equation by
Newton-Raphson method.

9. ‘Write a program to find the integration of the given function
, using Simpson, Trapezoidal rule. 10

10. Write a program to fit a straight line y=a+bx from given set of
data points. 10

—
e

(2)

Use the classical R-K method to estimate y(0.4) when Y'(x)=xi-y:

with y(0)=0 assume h=0.05. :

Solve the equation:

2 (%, t) = Tt (% t), 0<t< 1.5 and 0 < x <4

with the following initial conditions
f(x,0)=50(4-xX), O<=x<=4.

Group B
2x 10:20

Answer TWO questions.

Write algori

thm and program in any high level language to solve e

following problems.

8.

10.

program to find the roots of a non linear equatign using

Write a
its algorithm. T+

Newton-Raphson method along with

U a

Give the algorithm as well as program code to fi
73

transcendental equation.

Write the algorithm and program code to solve an intezra
function using composite trapezoidal method. 73

~—
“
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| /é‘ ' PURBANCHAL UNIVERSITY i

2013
B.E. (Computer/Electronics & Comm.)/Fifth Semester/ Final

Time: 03:00 hrs. Full Marks: 80 /Pass Marks: 22
BEG37OCO:‘-Numerical Methods (New Course) '

Candidates are required to give their answers in their own words as i

as practicable. ' o

The figures in the margin indicate full marks.

Group A
Answer SIX stiomns. ' Gx 1 E=30
1(a) at is error? Explain general formula to calculate q rent
“errorse” :

© N~ decimal places by using bISCCthIl method.

(b) Using Newton Raphson- method find the root correct to two
decimal places, given the initial root as 0.5 of the eguation x° -
6x + 4/$/( -

3(a) Sing the p i ciple of least squares, fit an equation of the forix

he follomng data.

x| 1 2 3 4
y|1.65{2.70|4.50 7.35

y=aebx
;:=—’-::"t

./

e e e e

followi da !
: an 2ne. where t {‘elﬁ?pé‘%% gigocﬁtgr%fe q‘% ; ‘J%?;E
percentage of lead in the alloy.
p| 40 | 50 | 60 | 70 | 804%90
t | 184|204 | 226|250 276 | 304
_.Using Newton's Interpolation formula, ﬁnd the melting point of

the alloy contalmng 84\percent of the lead ‘

\.

|
E T Y
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| ) = | 3)
a) [rivide tl i ) ) A

(& ivic he range into 10 equal parts, find the approximate Group B
Answer TWO questions.

vaiue of Jsin xdx by Simpson's rule. am
progr in any hkigh lewvel ianguays o sous

' Write algorithm and
the following problems.

(b)  Compute the integral . \
' -x 3 3
. = ) _ i o solve a non linear equation using secant Methoc.
¢ ? dx using Gaussian two-point formula. °
To solve system of equation using Gauss Elimination Metho:
=4 ] ] . . -
~1a) /Tﬁl!"ﬁhc eigen values and eigen vectors of the following 10! 5 solve differential equations Using Runges xu.dz 2 oxx
.,_‘w__f,--/' nairices. Method. .
5 0 1 e = :
0 -2 0 e
-
1. 0 S & /f R
(h) /Jo]vc the following system of equations usmg Gauss-Jordon
method.

/-é 4x+4y-32 = 10; 3x-y+2z =2

Using Euler's method, solve numerically the equation, y=x+
v, A ) =], for x=1.

(b)'. /Find ;,LLQJJ - z(0.1) from the system of equations,

a;: x+z——--—x y? yy)fyz(m-l using chns'
dx

method. .
.

- Tla) ~Solve the Poisson cquahon

.‘/‘sz .- FCar A

Over the square domain 0 < 3 and 0 € y < 3 with =0 on the
Iynﬁaaryandh-l A‘,'@" 2 I

y Solve numerically the wave cquation,
) £, 1) = 2 fulX, ) 0<t<1.5 and 0<x<4

with the boundary cqnditions
f(0,t)=0 and f4,4)=0 0st=<15

and initial values.

fx.01 = 50(4-x ND<x<4
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BB :
'rimer 02:00 hrs.
'224375C0: Fumerical Methods

t,
'

L3

e

—-“-‘---—_ L v - . ) v e
" . PUREANCHAL UNIVERSITY

&

A
/

i N 2010
il /Fifth Semester/Chance
: Full Marks: 80 /Pass Marks: 32

~ddates are required fo give their answers in their own words as far

[lex

srocicable.

Smures in the margin indicate full marks.

Bz
Croup A
6x10=60

roswer SIX guestions.

HEN

i

13

r

What ie roundoff error? Find the roundoff error in storing the '

number 752.6835 using four digit mantissa. 5

Svahiate 310 using Newton Raphson method with initial value of

5 -

=2,

Prove that the order of convergence of Secant method is 1.618. 10

3. T':ie.velocity distribution of a fluid near a flat surface is given
a0 |3 ] 05| 07 | 0s
v o | 18 | 21 | 347 | 2
Where x is the distance from the surface (cm) and v is velocity
{cra/s). Using a suitable interpolation formula obtain the velocity
atx = 0.2, 0.4, 0.6 and 0.8. 10
4. Use Romberg integration to evaluate. 10
1
1
f—a
14 2
gltx
5. Solve the following system of équations using Jacobi iteration

method: 10

Contd. ...

ty

——

PURBANCHAL UNIVERSITY v
2012
B.E. (Computer/Electronics & Comrn.)/Fifth Semester/ Final

Time: 03:00 hrs. Full Mariks: E0 /Pzss Mzrxs: 22
BEQ370CO: Numerical Methods
Candidates are required to give their ancwers in their own words a: fa

as practicable.

A
?)

All questions carry equal marks, The marks allct*ed
is specified along itz side.

Croup A
Anwwer SIE questions, Sx10=50
2 - L, L

I
[
.

1(a) Find a real root of the equation iz} = x> - x - 1 =

method.
(b) Solve the equation logx = cosx to five decimz
Raphson method.

1

2(a) Fit the least square geometric curve 7 = 5%° 10 the filowing <2

x| .1 ]21 3 |a
Y. 1051245 =

(b) Given that /12500 =111.8034, /12510 =111.92%°.
412530 =111.9375. Find the value of +/12515.
3. Bolve the following equations oy Gauss-zeide] mesqed Cormer:
upto three decimal places.
2x-T7y-10z=-17

Sx+y+3z=14

x+10y+9z=7
4.  The distance(s) coverad by a car in a given time {7 1= rven - sna
following table: J » a
Time (in minutes): | 12 [ 14 | 18 | 20 22
Distance (Km): 14{181231{25] 32,
Find the acceleration of th= carati= 17 minutes
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-

:,S'.'E_‘-.:\" — s tm? waslsy Taem smag [ W t
CLET TURORIOICED TUR U miwgration and honce ewvaluats
S T arl LA S £ LR ] -

T using Trapesoidal rule by dividing the [0, 1] into 6 equal

TEITS AST obimn the spooximatly walue of ©
= o = .

Gm= v Wnrmea Sevarma Saayesdy el —asle A a2 3. s
TTY Soo@sattz: ourth order mathod to find the solution of

atx=12in stepsof 0.1, given

R Y
0 1 P s 1S
=3 ~d
3= A
~ . —
s o < iy Tl L e} = : n
a = Pawtial A Reracyiiel meE Rty = = -
=TT Toe SETTEL SSmenaEsl sguaton >t — = lor the
- 2 -~ 2
s Y
- ot ~ :
Tems e mes malsem s 33viss I, Y VY, T
< T DO ONOWL O CEUSS E0DAL s TEnO4A.

TEO oossitane 2x10=20

= PRSI » of =R vy ST VIS
o Boeh Iewsl .:*f—*“..__ o Sod the root of the eguation usIag
un g

, draw its fowchsrt B6+3

B R - ,qg,
oz - FESTEY e

—_— < i T —— = = *
zr aigoritken apd & high Ievel program o solve differential

. i
ey pmm s R larts methoad 2+E

2 el Bl ——ha

e i leww) orocrars wWith its flowchart to find Integration of

B anrfiaindiat u‘-.u:.s‘:.—.»

~ e TR T 5+
Pre e Srmchon CSNS SENpSE's /3 malel o=
ol

4 po o m— A 8 0

[y

—"

P e L L T

6. Find the largest Eigen value and iie correspondin

(2

to
“
+
“

3)(‘ +S}-: ‘f‘:x} =15
2x, + X, +dx, =8

o
o
-

)
!
i

of the following matnx, using power methods. %

1
k
|

CJ [we]
|

(S I
|'_'."__.

CJ
O = )

7.  Give the equation dy/dx = 3x? + 1 with y{l} = 2. Estimate 7% &
Euler's method using (i} b = G.a and {) b= 0.23. . i

8. Solve the differental equadcn dy/dx = &y, ¥{0} = 0.5 Tc= z=?
to x = 1 using the fourth order Runge-Kuia memhod. 15

CGroup B

Answer TWO gquestions. SxiC=I0

9. Write = program in any high level lzanguage to find te
non-Enear equadon using Secant Methads., =

10. Write & program to find the rcot LS..n: L_ng nge's :::.::‘x..-———
pol*_ma-_.-.l‘ -

11. Write an algorithm to find the soludon of lnear syse= =
equation using Gauss Seidal method.
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S PURBANCHAL UNIVERSITY
L - 2010
8 E. (Computer /Electronics & Comm.)/Fifth Semester/Chance

rime: 03:00 hrs. * Full Marks: 80 /Pass Marks: 32’
BEG370CO: Numerical Methods ,

| e

candidates are required to give their answers in their own words as far
as practicable.

All questions carry equal marks. The marks allotted for éach sub-
question is specified along its side.

Group A .

Answer SIX questions. _ ' 6x10=60

l{a) What is roundoff error? Find the roundoff error in storing the
number 786.7645 using four digit mantisa. '

(b) Evaluate 310 using Newton-Raphoson method with initial value
ofxp=2.

2. - State the test for convergence of fixed point Iteration method for
solving non-linear equation. Find the approximate root of the
equation, x2 ~ 2x — 8 = O correct to three decimal places using
fixed point iteration method, starting with xo = S.

- 3. For the following table of values T
., 10 | .20 | 30 | 40 | S0
f: | 2 | 5 |- 10 | 12 ] 20.

esonmany.

~F11':",>t.he. du'adrjatic curve to the fdllov_vin’g-d;ata pointé:
x oo o2 s 0Esle2 | 18
VA0 | 12 [EtessEer2eTc 22 |30

2
5. Obtain dy/dx and d %xz for x = 1.2 from the following table of

values of x and y. .

x | 10 |- 12 | 14 | 16 | 18 | 20 | 22.
e | R7188. | 8:3201 | 410662 | 4,8630 | 819493_| 713891 {9.0250 |
6. Find the largest eigenvalue A; and the corresponding eigenvector
V1 of the matrix.

Nantd
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A P o X ¢
".'7."‘“ ye a5 R .
‘5,.. B sy s *

T

(2)

1 2 01
By PER 4
0 0 -1

Use power method.

Give the equation:
dy o . : o of i at x
—=¢ withy(0) = 0, v (1) = 0 estimate the values o y{x} at =
dx
= (0.25, 0.5 and 0.75.
8.

Solve the equation Ux + Uy = 0 in the domain of the given figure
by a) Jacobi Method b) Gauss Siedel's Method

1 1
0 0
FM U3
0 &u 0
1 2
0 0
Group B

Answer TWO questions. 2x10=20
9.

Write a program in any high level language to evaluate numerical |
integration of a given function using Simson's 3/8 rule.

10. Write an algorithm to find the solution of the systems of linear-:
equations using Jacobi Integration method. ‘

11. Write a program in any high level language to find the solution of

a differential equation using Ranga-Kutta Method.

Ann
: -
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'8 £ (Compurer/Electrenics & Communication) ) Fifth ‘Semester/Inal | - l— PURBANCHg-bOlO e
e 03:00 . Full Marks: 80./Pass Marks: 32 |. . B B.E. (Computer/Electronics & Comm.)/Fifth Semester/Final
i PEG370C0, Numenca\I\Methods ) . - ' . Time: 03:00 hrs. Full Marks: 80 /Pa s Marks: 32
.andidates are required to give fhE‘U answers in their oitn words os far . :‘ BEG370CO: Namérical Methods . )
a5 practicatle. B ’
£l ; ' e f Candidates are required to.give their ansivers in their oum words as far
A queshons cany equac marks. The marks allotted far each sub-guestion = as practicable. g
s speaified along its side . p
' All questions carry equal marks. The marks allotted for sach suo-
3 .1 . .
Srour' 4 question is smeﬁed along its side. =48
Aaswer SIK questions. Ax10=60" : Group A -
ai Calcuiate the round off error i stering thz  number ; Answer SIX questions. -. BFLR=EG
125.45672 using 4 digit mantcs: usine chooping | snd 1 Discuss Absolute, Relative ancd Percentage errors. - 5
g pPRIng
Symm rounding rechniguie. t iy %Usc the Secant-method to compute a root- of the equau:x
- : g, A ey : Tta s (o em b
b} Prove that the Newton Ravhsen Method is  Quadratié- T x?-5x+6=0. : B E AN G R N
¥ e, }'\ 7 ke r —_— S gt
Lonvergent -7 : ! ) - 1,.'~ _":f\
: = - , -2 Solve the eguations i C e
L Find 2 root of the folicwin_ -atizn u.,mg Bisection Method (// jg'*3’)1‘*2 2
correet up to three decimal places 0 o} x+._j/ + 3z by the method of factonzagon. 10
S i I \ - _”"’-_“-_*__k e
Cetoxt=C - Sxeye22=8 B ==

— by
(R 3wy

:;:.—onfxate i Tpoiat 1011 formuiz

‘TET
vl

.

integration and hence evajus e

Establish Trapezaidal rile for

2y S @ 1 AP !
R LT DL IRL LI ol Sxccen ’l': qulnb TLG.""(’;—O!C’"\.I Tule 'wits n=g ol _(‘. -{fﬂ\\\‘ t !
kb SR R P . G

.a‘ﬁlc of vsLucs

e el 15n°
|

i '.N'j_"\‘(:; ll l"_\.!

E.L...Lllf’ [E.‘v N

Lo o]
R

cv
(LI!..;I[_[IL ‘n—;a;-?_ =
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P
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. T P ‘:‘: A 5 ‘ » . i . . " ‘
{2) . - . - .. / ‘ ) . : 507 i

“8alve the {oliowing set of simuitancous eqqauons by usuﬁg ; ' ".'-/ _ Bl 3 -
anv one of the following methods. 1 8 =g v, -/ Given the data 12 R : %
(iy Gauss-Jerdan Methua. - ‘ B ) (\// x| 015 4.5 b (]_f/
iy 1 Tl . . s T . . ¥ i ’ ax -
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