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PG DEPARTMENT OF MASTER Of COMPUTER APPLICATION

ADD-ON COURSE : Computational Geometry
[Programme: MCA]

Course Objectives:

To learn the basic concepts of computational geometry and apply them for solvi‘ng problems.
hulls, point location, and Delunay triangulations, and Sweep techniques.

SYLLABUS

Total i.ecture Hours : 36

MODULE-I: Introduction [7 periods]
Typical problems, applications and shortcomings. Fixed-Radius Nearest Neighbors and Geometric Basics,
introduction to affine geometry. Convex hulls: introduction, Grahams scan algorithm, Divide and conquer
algorithm, Quick hull, Jarvis March, Chan's algorlthm

MODULE-II Line segment intersection ’ [09 periods]
Parametric representation, Plane sweep algorithm, Planar Graphs, Polygons and Art Galleries. Polygon
Triangulation, Half-plane Intersection problem, point-line duality.

MODULE-IIl  Linear Programrﬁing : ' [11 periods]

LP in higher dimensional spaces, Deterministic incremental construction, Randomized construction, Smallest
enclosing disk problem. Orthogonal Range Searching and Kd trees. Segment trees and red blue intersections.
Planar point location and trapezoidal maps.

MODULE-IV  Voronoi’s diagram and line arrangements . . - [09 periods]
Fortunes algorithm, Delaunay Trlangulatlom Application of anangement% Shoftebt Paths and Visibility Glaphs

Course Outcomes: After carryirig out the course, students will:

COL1: understand the conce'pts of convex hulls and its applications in real world problems.

CO2: comprehend the notions of linear programming through the application of half-plane intersections.
CO3: master the concepts o'fpoint‘location- in planar mapsl

CO4: have a better understanding of range queries, Voronoi diagrams and Delunay triangulations.

Evaluation Process: : ; -
1. Attendance for the course is 759 %, which.is mandatory:
2. Minimum qualifying marks percentage for the course is 50.
3. Certificate will be issued after successful completion of course and assessment processes.
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Learning resources:
Recommended Books:

1. F. P. Preparata and M. 1. Shamos, Computational Geometry: An Introduction, Springer-Verlag, 1985.

2. J. O'Rourke, Computational Geometry in C, 2nd Ed, Cambridge University Press, 1998.

3. M. Laszlo, Computational Geometry and Computer Graphics in C++, Prentice-Hall, 1996.

4. M. De Berg, M. van Kreveld, M. Overmars, O. Schwarzkopf, Computational Geometry: Algorithms and
Applications, Springer -Verlag, 1997.

Other Sources:

e-learning resources:
https://www.geeksforgeeks.org/what-is-computational-geometry-and-how-is-it-applied-in-solving- geometric-
problems/

Design and Developed by: Prof. Sanjaya Sarangi &, Prof. B.B. Biswal
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DEPARTMENT OF MCA

COLLEGE OF ENGINEERING BHUBANESWAR
Plot No.1 (A), CNI Complex, Patia, Bhubaneswar — 751024, Odisha, India.

[AFFILIATED TO BPUT, ODISHA]
www.coeb.ac.in

NOTICE

ADD-ON/CERTIFICATE COURSE

Ref No: COEB/MCA/2022/92.0 Date: 01/10/2022

It is for the information of all the students of 1st/ 3rd semester that the classes for the Add-

On/Certificate Courses for the Academic Year 2022-23 will commence as per the time

table given below.. The registration process for the course will start from 10 /10/2022. The
interested students to enroll themselves for the course are advised to contact the concerned

Course Coordinators for the details.

Semester Course Title Course Coordinator Dete of
Commencement
System Application and Prof. Manoj Kumar
1st Product in Data Processing Behera 17/10/2022
17/10/2022
3rd Computational Geometry Prof. Sandip Kumar Bala

The class timing will be from 5.30 pm to 7.30 pm.

Head of the Department
HOD MCA
Capy e COLLEGE OF ENGINEERING BHUBANESWAR

. Office of the Chairman/ Vice-Chairman for kind information.
. Office of the Executive Director for kind Information.

. Office of the Registrar for kind Information.

. Office of the Principal for kind information.

Departmental Notice Board.

. Guard File
R
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COLLEGE OF ENGINEERING BHUBANESWAR (COEB)

ADD-ON COURSE

STUDENT ENROLLMENT SHEET }

Name of the Department:MCA

Course Title:Computational Geometry

Semester : 3rd

Academic Year:2022-23

Student's Declaration/Undertaking

1. I do hereby undertake to participate in the above mentioned add on course.

2. I do hereby, promise to abide by the admissible rules and regulations, concerning discipline, attendance,
etc. of the department, and also to follow the Code of Conduct prescribed for the students of the Institute,

as in force from time to time.

T

Sl. No. Regi;t:ation Name of the Student Signature of the Student

1 2105219001 ABHISEK NAYAK Mﬂ; Weu 7\/@4&:{

2 2105219002 ABINASH PANDA Al 1k .

3 2105219004 AMRITA MEHER RvwJu MEhan,

4 2105219005 ANJALI SINGH "ol et e

5 2105219007 ARPITA MISHRA: Arpbata M Whaa

6 2105219008 ARPITA PANDA Nyvbita Panda

7 2105219009 ASHIS ROUT Aéh\q Rou

8 2105219010 ASHISH KUMAR GIRI A k Gipe

9 2105219012| BANDITA PRIYADARSHINI SAMAL 7%@\5! Ha P Samel

10 2105219013 BEDAPRAKASH ROUTARAY modapiaketh Reuduniy

11 2105219014 BHUPATI RANJAN PADHAN me R Padlsu

12 2105219015 BIBIRAJ NAYAK /%7\/3'4,\/),4,/ N amat

13 2105219017 BISWAJIT NATH fl%(\s ) N N

14 2105219018 BISWAJIT SAHOO Bz n bl o o

15 2105219019 BISWASNIGDHA SAMAL T Ay a,d

16 2105219020 CHANDRAKANTA SAMAL Clizndn aentr Sanod

17 2105219021| CHANDRAKANTI PRIYADARSHINI (‘/mm]m konds Pes e ,JMJ\, »

18 2105219022  CHINMAYEE DIBYAPUSPA SAHU | (s Nyl Dy l@xwup wa1b

19 2105219023 - DEBARAJ SAHOO ‘(5 Q[Dm CM

20 2105219024 DEBASIS SAHOO C@ )y ha 8 Shso

21 2105219025 DEEPAK KUMAR GHOSH DPlaadel Yo Gibas L

22 2105219026 DHARMENDRA JENA Diks ;’a g!ij' dxa ‘Té na

23 2105219027 DHIRENDRA KUMAR DAS Dhiren ko DaX

24 2105219028 DIBYARANJAN SAMAL Dy Jenya WU"]IC‘\A/\ Lol

25 2105219029 DIGBIJAY PANDA iy %tTe,«{ pon@b

26 2105219030 DIPTIRANI NAHAK “l\\ohhm,u Nal.ek

27 2105219031 GIRIDHARI SAMAL Oin \\d{ L\q}ﬂ Do al

28 2105219032 GIRISH CHANDRA SAHOO é,,\/ b ( (qj@

29 2105219033 HEMANT KUMAR }" Qn%m <u/mm/
pr““mM
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Sl. No. Regli;:;ation Name of the Student Signature of the Student
30 2105219034 HIRANYA NAYAK Hy Ty N o
31 2105219035 JAYALAXMI PAIKRAY T Gl doekas pm}qumz(
32 2105219036 JYOTIRANJAN PAL A\\GL\N\}\(\\G\Y\ PM |
33 2105219037 JYOTIRMAYEE SAHANI j\,nhmw%dg_w
34 2105219038 K KAMESWAR K 1k ymosarg
35 2105219039 KAMLESH KUMAR SWAIN Kaseenlirt, [husesr St i
36 2105219040 KHUSHI SHARMA Keatnd - S swseeas
37 2105219041 KIRAN PRAVA DAS Katum PYaye Da S
38 2105219042 KUMAR GOURAB SWAIN Kovenus Grsgpoln G sy
39 2105219043 LAXMIPRIYA NAYAK A A Aens Pt o WJ,R}L
40 2105219044 LUCY SHARMA Lety thonen i
41 2105219045 MAHAVIR PANDA A o A ey fRam { .
42 2105219046 MANOJA KUMAR BEHERA Nq/w ja Hoiran  Behors
43 2105219047 NIRUPAMA DAS \ﬂ\}\‘{)o\\(\(\tf\ Dl
44 2105219048 OM ADITYA MOHANTY @h’) %(HM M@mq%/—
45 2105219049 PARAMIJIT SINGH Pcm(“ Q,W\ 1 ; j—=~ o (v\c
46 2105219051 POOJA PRIYADARSHINI @q abs i Q&AML\“A ]
47 2105219052 PRABHU PRASAD BEHERA Prabla” P Bebve
48 2105219053|  PRANGYA PRIYAMBADA ROUT PM P T
49 2105219054 PRIYABRATA NAIK Qﬂ\\\ (\,\\Dﬂo\m Wal
50 2105219055 RAJ KUMAR MALLIK 12M ooy WA,
53 2105219056 RAKESH KUMAR MAHARANA R. k/ M oA anouia
52 2105219057 RAKESH PRAJAPATI lalie) L Ayule J/;Jls\
53 2105219058 RISMA Riama
54 2105219059 ROSHAN NAYAK Roslan Nayal -
55 2105219060 RUDRADEV PATTANAIK p\U\AM(Jﬁ/\, @m(-ﬁﬁa —,
56 2105219061 SAKTI RANJAN BHOI % M@,(
57 ' 2105219062 SAMEER KUMAR NAYAK Conorn K ;\!Mﬁ._oi
58 2105219063| SANGAM PRIYADARSINI SAHOO | Lo aam /p,v @ oo
59 2105219064 SANGHAMITRA BEHERA S’Mﬁ(gw L&M Reexa
60 2105219065 SANGRAM MALI S naramn ads
61 2105219066 SANTANU KUMAR BIDIKA Santadll & Riika-
62 2105219067 FASWATI SUBHASANKETA MAHAPATRY X . A na jﬂ >
63 2105219068 SATYA NARAYAN NAYAK QW& N qu/a,k
64 2105219069 SITAKANTA SWAIN Q9 K@Mm Loy .
65 2105219070 SK ZAKIUDDIN Il a2 uddin
66 2105219071 SMARANIKA TRIPATHY Cypraponilio Trs e N8
67 2105219072 SMRUTI RANJAN PATRA SM | Patq
68 2105219073 SMRUTI RANJAN SWAIN g CSendam
69 2105219074 SOMYA RANJAN BEHERA 3 q,,,m, o P Bl N
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Registration

Sl. No. No. Name of the Student Signature of the Student
70 12105219075 SOUMYA RANJAN PAIKRAY R Pa\
71 2105219076 SOUMYA RANJAN BEHERA Swa R &M
72 2105219077|  SOUMYA RANJAN PRADHAN | &
73 2105219078 SOUMYA RANJAN SWAIN £ s mya R.. <. o
74 2105219079]  SOUMYA RANJAN TRIPATHY _g’md & "Tan paﬂw
75 2105219080 SOUMYAJYOTI MUDULI & fonipal woﬂ Mol -
76 2105219081 STHITAPRAJNA SARANGI e Lo a}taa fw
77 2105219082 SUBHA SANDHYA BEHERA FAREESR -
78 2105219083 SUBHASHREE DEBASMITA Soobhozak wog N el ki tda
79 2105219084 SUBHASHREE PANI AN T
80 2105219085 SUBHASIS PARIDA ubhacte Popda -
81 2105219086 SUNIL KUMAR MAHANTA Cund Ko Mabhan®a
82 2105219087 SUSHREE JANHABI MEHER Coirhnen Tn Medoso
83 2105219088 SUVENDU KUMAR DASH | Pooely o
84 2105219089 SUVENDU SAMANTARAY [ O s Foi B
85 2105219090 TANMAY BISWAL Vi ns o D evaal /
86 2105219091 TAPASWINI PRADHAN '];,,n g ({DM "
87 2105219092 TARINI KUMAR JENA Talsdwi & s
88 2105219093 TITU KULDEEP Tily Kuldg L.




COLLEGE OF ENGINEERING BHUBANESWAR (COEB)
DEPARTMENT OF MCA
ADD ON/CERTIFICATE COURSE

rSTUDENT ATTENDANCE SHEET

Programme: Master in Computer Application

Name of the Course: Computational Geometry

/0&'

"ﬁ": nf s

SheetNo._ O\

£ b

~ﬁg
o
NSorina o
g # fff.ift_);@'; Vo1 Rea e

Semester: 3rd Academic Year: 2022-23

Course Code (if any):PG-2

Duration : 36 Hours

Date & Signature of the Student

SL.

Reg. No./

NO. | Enrolliment No. NAME DF THE STUDENT Date:\"‘?*\\()‘ 272 Date: | ¥ \\ 0 ‘ Date: lol\ | 0‘ 22
1| 2105219001[|ABHISEK NAYAK Mhleex M AyaK AP e /\/W A—/}AW NCW%\
2| 2105219002|ABINASH PANDA Azl Pwa <—— AR —> L e il PaMf/g
3| 2105219004|AMRITA MEHER e I O S fmmqmq,, M2IHLY] D )le ML
4| 2105219005|ANJALI SINGH AwWJ; W (wa\. vl Gn—rl Ao O Gnp b,
5| 2105219007[ARPITA MISHRA Ahﬁ)n\@a M atbng ﬁ/\% e Maebas ﬂnbj la IMMM\L&
6| 2105219008|ARPITA PANDA Ml @ s Lo By, fa Ibo o
7| 2105219009|ASHIS ROUT A<Chg Rcu% N2hie, Reud A<l 12 @ou%
8| 2105219010[ASHISH KUMAR GIRI VIR Acdecd ¥ Col Ak k Crnd
9| 2105219012|BANDITA PRIYADARSHINI SAMAL BM.—HL wa Ty o P sancd it £ Comegl
G AR predom el RustangPadopraketh Rulon— Fhed aprofelh R o
11| 2105219014|BHUPATI RANJAN PADHAN /lezah )Q PLJLL@,, Rl ats P Pedlss, TR L st Aﬂfaa’/wzm ’
12| 2105219015|BIBIRAJ NAYAK oy hﬂ% Nappal Ab Way' 1375y a/ Xlavai
13| 2105219017 |BISWAJIT NATH %an n /\/ng 2y Goon XY, Pec h_“g[ N
L7 71057 0016 [BISWAJIT SAHOO T E ol Bt Cofen  [Pescdirt <olea
15| 2105219019|BISWASNIGDHA SAMAL 1(‘wa§u@4w el [ AR < e, P iea et A Gay k
16| 2105219020|{CHANDRAKANTA SAMAL (L sigfruaho # _g % //’M bonts Sancel Chowdsa prazits Szl
17| 2105219021{CHANDRAKANTI PRIYADARSHINI W & AR —> |[&2—ARS —>
18| 2105219022|CHINMAYEE DIBYAPUSPA SAHU | (| ; NS MPWX};% U nonera it . Dfloouperpl Uns NS W’fﬂg&l“ﬂ
19| 2105219023|DEBARAJ SAHOO Nelo g, Cal et AR Y ' 7)%431@'@@
20| 2105219024|DEBASIS SAHOO Dob o )& /ga/mm Dobar) Lahso < — AR C ,f_%
21| 2105219025|DEBPAK RUMAR GHOSH (De pjmc Koy /ZnL Deocpok Rhach Da@)m\k Yo ﬁL,.x
22| 2105219026|DHARMENDRA JENA N ., 7 Tt »iY o Ja %
23| 2105219027|DHIRENDRA KUMAR DAS Bl nen d[l Lice ﬁ z
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Programme: Master in Computer Application

Name of the Course: Computational Geometry

COLLEGE OF ENGINEERING BHUBANESWAR (COEB)
DEPARTMENT OF MCA
ADD ON/CERTIFICATE COURSE

[ STUDENT ATTENDANCE SHEET J

Sheet No. 91
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Semester: 3rd Academic Year: 2022-23

Course Code (if any):PG-2

Duration : 36 Hours

Date & Signature of the Student

SL. Reg. No./ . o ] . .
5. | Ermnlivieit No. NAME OF THE STUDENT Date:} 7 | {0 fzg_ Date: [ & [[o] 2 2 Date: /4//0 / 27

24| 2105219028|DIBYARANJAN SAMAL : ' D y ’

25| 2105219029|DIGBIJAY PANDA Fug b!?cdl Daﬁdu <— pAplc —= ‘D/mb e/ Wb)a

25) 2106219030|DIFURANT NAHAK b( ’\WL b‘\ﬂ%m f\)ﬂjf\-gl){ < A g—g

27| 2105219031|GIRIDHARI SAMAL Graialhant &Q/md G ddhan s Omidhas e%/mal
28| 2105219032|GIRISH CHANDRA SAHOO 57’?”‘5[‘ ¢ <) 4’1'\”\5/‘ 7 .l /gj/\h}/) c </

29| 2105219033|HEMANT KUMAR B oot [Kunnen H oot H emond, U
30| 2105219034|HIRANYA NAYAK PDM p\w . |<—AR ¢ ~ H‘f«ﬁu—w ‘NW ;
1] 2105210035 JERALAXMI PAIKRAY Toqolooi (xikond | Tovalomi Pkt Tegelaxm _brker]
R S o b o (e, w waMreania n D "Ynnmwmh o Daj

35| Z10a1 5007 [ WUHLIRNUATHE SAHAS .RJO'ETWQUQK ga,&_w Tvuﬁ\w S *-(@t—l\’ln A 2 42 R LY
34| 2105219038 K KAMESWARI K .Kano veops K. KapeSioart %( Knume Soasu

35| 2105219039|KAMLESH KUMAR SWAIN 4 Ao Lol R g s, Wannone Lo o Lo Lood
36| 2105219040|KHUSHI SHARMA T —— R AR < >

R R K evam Py 08| Woaneon Porewyfol bayoa Preva g
38| 2105219042|KUMAR GOURAB SWAIN arvan Govngy (Cesr Hlusen Clowray Rardh | Kemen Gpecnar Loas]

[
e o oo gl oo P sl done foalin AV se)
S U/LO\/ C?xcmw\a &u@w CiN A /‘Juw & homo

41| 2105219045|MAHAVIR PANDA Mehayty pamda. [Ma A~y Peonda . | Mahar e Faminy
42| 2105219046|MANOJA KUMAR BEHERA  AR< —> & ARS — > r A< =
o Zureis DA WHVLTBRARS DAS < ——— ARS — O euDarao. et g O\ Maperno, Dod

4] 210501504 (O ADITYA MORANTY ity #lbarchy O Sdiye Mo oy | Qi felitya Mok
75| 3105210040[PARAVAIT SINGE T rrunn oG] Pt b Coogd [ Pewwng e
46| 2105219051|POOJA PRIYADARSHINI

PooJa Paug,af/w Lu'm)

f)ooJa Pv\,ﬁa_a/ cotheu

fOD/‘a PY‘TH«JM}[’MLV\
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Semester: 3rd Academic Year: 2022-23

Course Code (if any):PG-2

Duration : 36 Hours

Date & Signature of the Student

:'5. En:jﬁ\‘qz:t'/m. NAME OF THE STUDENT Date: \’}’ |0 ]2 - Date: | ' 1 701 > 7. Date: 4 & }\ Vo 122/

47| 2105219052|PRABHU PRASAD BEHERA Rable P Reheva Brabbs P Rekeca Prablow P Rebero

48] 2105219053|PRANGYA PRIYAMBADA ROUT 2 P Rl Pgsorna P Pod= o BT - o

#) 20058100aH) SRIEABIATA NAK Qv(\\\((’}\%ﬁmw Nad Qm\)o\\%wzm*re« N ad Qo iy NulH
50 2105219055|RAJ KUMAR MALLIK 12,,4 Winnr prallofls yQ,M TN (e Warnrner il |
51| 2105219056|RAKESH KUMAR MAHARANA P\ M ) el oo B Mef oo

§2 210521905; Rf’*SﬁJSH PRAJAPATI (LQ\P el Pv\q ooy Mwi Pw\w\wa <—ARSC—>

3| 2105219058|RISMA o 19

54| 2105219059|ROSHAN NAYAK ldi?ﬁ% ,\QQDWJL %?&A s )m/(gL p&@ﬂ% Napale
55| 2105219060 FUDRADEY PATTANAIK Podid potbhnre [Rederd Potlaiork | Rodeodon pottlunck
56| 2105219061[SAKTI RANJAN BHOI éﬂ_ A Qfs R e @g —4 P UA f_j':s KL~_9 .
57| 2105219062|SAMEER KUMAR NAYAK Croon b= Naoat e AT ——y [ /\]M

58| 2105219063[SANGAM PRIYADARSINI SAHOO | ¢ 0, PN oo | Sowms mm )p,\,  om | Comacm PA <2

59| 2105219064|SANGHAMITRA BEHERA Co 4 b @’J\M f@{ /_Q L riaid hg 1A 2 BT 5

60| 2105219065|SANGRAM MALI S{M/V\«W‘/M S FA~PRAMA 8 1 i g, DA

Gl| RO TR0 SANTANL UMk BREIRS § M K Bid i ootz I Biclika f@:ﬁ;g,ju le R 't
62| 2105219067|SASWATI SUBHASANKETA ‘ J\Mm ,Q7 AR [ Az 2 A e M N
63| 2105219068|SATYA NARAYAN NAYAK @a/}m Y Caka N dayal 5@’7‘& i wa,y&k
64| 2105219069[SITAKANTA SWAIN . DRS /,_ﬁ <! ARS I N S

65| 2105219070|SK ZAKIUDDIN Sk Zakywddi Ck Zaded o ddiv St %4{&11—45&[5
66| 2105219071[SMARANIKA TRIPATHY By operclie Toi hnm L ncrsar s ~TE —owd s Kom e Tt oo
67| 2105219072[SMRUTI RANJAN PATRA | ‘ —
68| 2105219073|SMRUTI RANJAN SWAIN mﬁﬁp%% fgffjmm S sg'flﬁ );\%q,m,a. 3
69| 2105219074|SOMYA RANJAN BEHERA

_Qom\/ Vo] p\ E(PJ\QM
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Programme: Master in Computer Application

Name of the Course: Computational Geometry
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Duration : 36 Hours
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81| 2105219086|SUNIL KUMAR MAHANTA C o K l/\/l ) / £ “; M . I . 5
48| 210521008 7]SUSHRIE JANHARL MEHER QJALN ge/ Jn M e e s Q¢ AKLM,Q/ To Phed o < Mxﬂqmm/jﬁ\ PNchos
53| 2105215085 SUVENDU KOVAR DASH Sovendef Pash |Sgvendy b padh | Suaes
84 2105219089|SUVENDU SAMANTARAY ) Q \,} ¢ M;Q? )

AV A —SOAPRANATH At A Q-Nw\o pe e A B S —
85| 2105219090(TANMAY BISWAL ] ; fb) | 7 T T
oA Un e LI Janmy D1 enm— By geoe

86 2105219091 TAPA’SWINI PRADHAN 7;#\/'[ ﬂ ﬁ‘h L hAnJ/[\l'\ .7— /]"JG/( I AD A, ﬂ 1’)“ JJHI\ L’_—O\’[/\a A !A,(“I’\(’ bL»Jj
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: Ny COLLEGE OF ENGINEERING BHUBANESWAR

PLOT NO-1(A), CNi COMPLEX, PATIA, BHUBANESWAR, KHORDHA, ODISHA-751024

Qentificate o) (Comptetion

This is to certify that Mr./Ms. BIBIRAJNAYAK , student of the Department

MCA semester _Third  bearing registration number 2105219015

has successfully completed the ADD-ON Course titled Computational Geometry

conducted at College of Engineering Bhubaneswar in the academic year ___ 2022-23

TRU E co P\(‘ PRINCIPAL
College of Engineering BhubanesWalz,
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Course-Coordinator

Principal
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This is to certify that Mr./Ms. BISWAIJIT NATH , Student of the Department

MCA semester _Third _ bearing registration number 2105219017

has successfully completed the ADD-ON Course titled Computational Geometry

conducted at College of Engineering Bhubaneswar in the academic year 2022-23
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This is to certify that Mr./Ms. BISWAIJIT SAHOO , student of the Department
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has successfully completed the ADD-ON Course titled Computational Geometry

conducted at College of Engineering Bhubaneswar in the academic year 2022-23
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This is to certify that Mr./Ms. BISWASNIGDHA SAMAL , student of the Department

MCA semester _Third  bearing registration number 2105219019

has successfully completed the ADD-ON Course titled Computational Geometry

conducted at College of Engineering Bhubaneswar in the academic year 2022-23
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This is to certify that Mr./Ms. CHANDRAKANTA SAMAL , student of the Department
of MCA semester Third  bearing registration number 2105219020
has successfully completed the ADD-ON Course titled Computational Geometry

conducted at College of Engineering Bhubaneswar in the academic year___ 2022-23
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