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- . Syllabus
Gyanma njari Gvanmanjan Diploma Engineering College
Innovative University Semester-3 | Diploma)

Subject: Optimized Computing with Data Strectures - DET2CE13203
Type of course: Professional Core

Prerequisite: Programming fundamemals, logical reasoning. and problem-solving skills with
basic understanding of contral structures and functions,

Rationale:

Dt Structures enable efficeent dita organization, management, and retrieval for solving complex
problems, This course introduces students to fundamental and advanced data structures, starting from
arravs and progressing (o lmked lists, stacks, queues, trees, graphs, and hashing, along with
algorithmic technigues such as searching. sonting. and recursion. It emphasizes problem-solving, time
and space optimization, and real-world apphication development, preparing students Tor echnical
imterviews and advanced domunns ke software engineering. dat science, and sysiem design

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
Total
Cl T P C SEE CCE Warkcs
4 i . 5 | i A0 150

Everlueetbony, COE-Camtingons ond ompreliensive Evalwation

Course Content:

Hh - = %
Course Content Hrs. Weightage |

Fundamentals of Data Structures, .-‘Llp_nr:ilhm :'l-nalfsi.i.f
Arrayvs and Searching

Introduction to Data Structures. tvpes of data struciures. {linear
and non-lincar), Abstract Data Tvpes (ADT), basic problem-
salving approach, inireduction to algorithms, time and space
| complexity, asympiotic notations  (Big-0), Big-Theta, Big- |

18 20
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Omega), basic amalysis of simple statements and  loops, |
introduction to arrays. array representanion and indexing. array |
traversal, insertion and  deletion,  Tmding  maximum  and
minimim  clements, frequency counting,  duplicate  element
detection, linear scarch, binary scarch, amld comparizon o
searching techniques.

Practical:

1. Data Structure Classification: Identify limear and non-linear

data structures using suilable examples.

Basic  Algorithm Development:  Prepare  step-by-sicp

algorithms for simple problem-solving tasks.

3. Time Complexity Analysis: Analvse the time complexity of
simple statements, single loops and nested loops.

4. Array Creation and Traversal: Create an armay, accept

elements and display them using iraversal,

Array Insertion: Insert an element at the beginning, end and

specified position in an array.

6. Army Deletion: Delete an elememt from the beginning, end
and specified position in an array,

7. Maximum and Minimum Elements: Find the largest and
smallest elements in an array.

8. Frequency and Duplicate Detection: Count the frequency of
clements and identify duplicate values in an array.

9. Lincar Search: Implement lincar search and display the
position and number of comparisons

10, Binary Search: Implement binary search on a sorted array
and display the position and number oF comparisons

I'l. Searching Technigue Comparison: Compare linear scarch
and bhinary search based on input condition, number of
comparisons and time complexity.

Bd

a4
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| Examination Sivie:

I ]
. s Evaliintion Methods SEE | CCE
Mk

Array  Siwle  Analysis
Ohperation Planning
Analvse p  sequence of array
I operalions, reconstruct the ammay | 10 -
stale, identily houndary
conditions, and determine
wperation complexity.
Scarch  Decision  Case  and
Evidence Justification
Select  a suitable  searching
technique, demonstrate | 10 -
COMparnsons, evalugie
i performance,  and  jusufy  the
decision using lime complexity.
Test-Case  Design and  Result
, Validation
' Design - and  execute  normal,
boundary, invalid. and exceptional
lest cases (o verify the cormeciness
of an array or searching program. _ ]
Total | 20 |

i

Examination Style:

I. Array State Reconstruciion and Constraint Analvsis (10
Marks):
¢ This asscssment will be conducted as a part of he
Semiesier End Evaluation. Students will be provided with
an initial array and a problem scenario involving a
sequence of operations such as  insertion,  deletion,
raversal, maximum o minimum  adentification,
frequency counting, or duplicate detection. Students are
required to determine the appropriate order of operations.
represent the array after each step. explain the changes in
indexes  and  element  positions,  Wdentify  possible
boundary conditions, and determine the Ginal array stage
Students must alse mention the time complexity of the
selected operations, This assessment focuses on logical
analvsis and operation planning rather than  direct
implementation of the practical programs.
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__I 2 searching Strategy Selection  amd  Performance

Exalumtion {10 Marks):

& This assessment will be conducted as a part of the
Semester End Evaluation. Students will be provided with
different searching scenarios involving sorted or unsored
arrays, varving inpal sizes, repeated scarch requiremends,
and differemt  performance conditions.  Stdents  are
required 10 select the most appropriate  searching
technigue, verifv whether the required conditions are
satisfied, demonstrate the sequence of comparisons,
calculme the number of comparisons, and justify the
selected technique using time-complexity analysis. This
assessment focuses on technique selection, comparison
and justification rather than direct implementation of
linear scarch or binary search programs.

3. Progrom Testing and Resuli Validation (10 Marks):

#  This assessment will be conducted as o Continuous and
Comprehensive Evaluation activity in the programming
laboratory. Students will be provided with a functional
program based on array  operations or  scarching
technigues, Students are reguired 1o design and execute
normal, boundary, invalid and exceptional test cases in
the relevamt programming  environment. They  must
record the inpul, expected output, actual output and pass
or [ail status of each test case, Students must also explain
whether the program handles all specified conditions
comectly. The activity will be performed directly in the
programming environment and evaluated by the faculty
during the scheduled CCE.,

Advanced Arravs, Recorsion, Sorting and Problem-5aolving
Technigues

Theory Toplcs:

Advanced problem-solving using one-dimensional and two-
= dimensional arravs, array reversal, matnix addition, subarray 18 20%
generation, sum of subarrays. maximum subarmay sum, prefix
sum technigue and range-sum gueries; introduction o recursion,
base case and recursive case, recursive problem-solving and
problem-reduction approach; recursive implementation of array
reversal, maximum element, factonial, Fibonacci senes, binary
search and Euclidean algorithm for GCD: Tower of Hanoi and

Orptimized Computing with Datn Struciures - DETZCED Page 4 of 18
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recursive call analvsis: basic divide-and-conguer  approach:
comparison of terative and recursive solutions based on time
and space complexity introduction o sorting algorithms, bubhble
sorl, selection sorl and msertion sort: companson of soming
algonthms based on comparnsons, swaps and efficiency, and
structured problem-solving using armavs and recursion.

Practical:

12, Reverse an array using recursion and recursive ¢lement
swapping.

I3. Find the maximum element m an armay using recursion and
the problem-reduction approach.

14, Implement binary search recursively an a sorted array

I5. Caleulate factorial using appropriate base and recursive
CASCE,

16, Generate the Fibonacel series using recursion and analvse
repeated computations,

17. Add two two-dimensional matrices and display the resultant
matrx,

1. Find the GCD of two numbers using the recursive Euclidean
algorithm.

19, Implement  the Tower of Hanor using  recursion  and
determine the total number of moves.

20, Implememt bubble sort and ohserve the comparison and
SWAPPING process.

21, Implement selection sor and analyse the companson and
SWHAPPING rOCess.

22 Implement bubble sort and display the array after each pass
to undersiand the comparison and swapping process.

23, Merge two sorled armays into a single sorted array while
maintaining the correct ascending order,

24. Generate subarrayvs and compute the sum of all subarrays
using a basic nested-loop approach.

25, Find the maximum subarray sum using a basic approach and
analyse its ime complexity.

26, Construct a prefix-sum array and use of o solve range-sim
queries efficiently

Optimized Computing with Data Strucires - DET2OENE200 Page 5of 1B
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Fxamination Si‘_\'lt'.

Sr. Fvaluation Metbiods SEE | CCE

Min,

Hecarsive  Behaviowr  and
Resouree Interpreiation

{ Interpret @ recursive  process;
| identify its base condition, trace il =
recursive calls, determing ouput,
and analyse time and  auxiliary
SpRICE requirements, R
Sorting Behaviour Identilication
and Evidence Analyvsis

Identify a sorting algorithm {rom
exccution evidence, reconsinect i -
passcs, caloulate comparisons and
swaps, and evaluate it sumtabiliny
and efficiency. L)
lerative and Recursive
Performance Experiment
Develop  iterative and  recursive
i solutions, test them withe diflerent . in
inpul sizes, and compare  ther
execution Lime. calls or iterations,
and memaory usage.

14

Total | 20 10

Examination Shvle:

I Recursive Behaviour and Resource Interpretation (10
Murks):
s This assessment will be conducted as a pan of the
Semester End Evaluation. Stodents wall be provided
with a recursive process  represented  through o
recurrence relation, c¢all diagram, execution table, or
partially completed call structire. Students are required
o identify the base condition, determine the sequence
and total number of recursive calls. estimate the
y maximum  call-stack depth. calculate the expected
output, and  amalyse the tme and auxiliary  space
requirements. Students must also explam how changes
in the input size affect the recursive behaviour, This
assessment focuses on inferpreting recursive execution
and resource usage rather than writing or executing the
recursive programs included i the practical list
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2 Sorting Behaviour ldentification and Evidence Analvais |

(10 Marks):

* This assessment will be conducted as a pant of the
Semester End Evaluation, Swudents will be provided
with pass-wise array  stales, companson  reconds,
swapping information, or execution cvidence generated
b an unknown sorting process, Students arc required to
identify the sorting algonithm, justify the identification
using the observed behaviour, reconstruct the missing
or next pass, calculate the number of comparisons and
swaps, and evaluate the efficiency of the algorithm for
the given input arrangemenl. Students must also
determine whether another sorting technigue would be
more suitable for the given data condition. This
mssessment focuses on evidence inferpretation and
efficiency analvsis rather than direct implementation of
8 SOFLING Program,

3, Drerative and Hecarsive Performance Experiment (10 Marks);
o This assessment will be conducted as a Continuous and
Comprehensive Evaluation activity in the programming
laboratory. Students will be provided with a faculry-
assigned problem that can be solved using both iterative
and recursive approaches and that is not directly
included in the regular practical list. Swdents are
required to develop both solutions in the relevant
programming environment, execute  them  using
different input sizes, and record execution evidence
such as the number of iterations, number ol recursive
calls, execotion time, and auxiliary  memory
requirements. Students must compare the observed
results and conclude which approach is more suitable
under the given conditions. The activity will be
performed dircctly in the programming environment
and evaluated by the faculty during the scheduled CCE,

Y AMNMANRTARD THIFLCAEA ESOESEERENG COELEC]

Linked Lists uci"[ij-uumt'c Data hﬁl‘liﬂll‘llﬂli

Theory Topics:

Introduction to linked list, tvpes of linked list (singly, doubly,
circular), dynamic memory representation, node  structure,
operations on hnked list (insertion, deletion, traversal ), scarching
in linked list. reversal of linked list, advantages over arrays, and
hasic problem-solving using linked lists,

20
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| Prociicaf:

27, Create and teaverse a singly linked list 1o understand dynamic
data storage

28, Perform insertion at the beginning, end, and specified
posabion i i singly linked list.

2. Perform deletion from the beginning, end. and specificd
posation i i singly hinked list,

30, Search for an element in a singly linked listusing an iterative
approach

31, Count the total number of nodes ina singly linked list

32 Reverse a simgly hinked list using an ierative approach,

33, Reverse a singly linked list using recursion.

3. Find the middie element of a singly linked list using an
¢fficient approach.

35, Detect a loop in a singly linked list using a basic approach.

36, Merge two sorted singly linked hists into a single sorted
linked st

7. Implememt a doubly linked list and perform forward and
backward traversal

38, Perform msertion and deletion operations in a doubly linked
list

39, Implement a circular linked list and demonstrate its traversal.

40, Develop a basic record management  application  using
limked=lizt  inserion, deletion, secarching. and Iraversal
OLraLIons,

Optimized Computing with Diats Struciures - DET2CEDS 00 Page 8 of 18
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| Examination Sivle: |

[ 5 | o Rk |
N Exaluation Methods SEE | CCE
Mo aidl| ||

Linked List Strocoaral DNagnosis
ani Code Repair

Dingnose and correct Faulty o
incomplete  linked-list  programs, 20
repair node  conmections,  handle
bonndary conditions, and produce
the expected output.

Active Learning Activity {ALA)
| ~ Smart Campus Hesowrce
| Manager Using Linked Lists
Develop a linked=lisi=based record
Z management application - 1o
supporting record Creqation,
searching, updating. deletion, and
I traversal, with documented testing
| and output evidence

| Total | 20 0

=

Examinnation Sole;

. Linked List Structural Diagnosis and Code Repair (20

Murks):

*  This assessment will be conducted as a part of the
Semester End Examination, Students must perform four
compulsory practical questions carrying 5 marks cach
in the relevam programmimg environment during the
examination. Easch guestion will contain a faulty or
incomplete linked hst program based on a small
application case. Students are required to wdentify the
structural or logical errors, correct the node connections
and program statemicnts, execute the corrected program,
and generate the expected output, Each guestion will

| combine relevant linked list concepls and suitable
boundary  conditions. The completed work will be
evaluated through practical performance in the relevant
programiming environment during the examination.

2 Active Learning Activity (ALA) — Smart Dynamic
Record Manager Using Linked Lisis (10 Marks):

# o this actevity, stsdents will design a small dynamic

record management application using a suitable linked

list structure. The application must combing dynamic

Page 9 of 18




o ARMARIARD INNOVATIVE UNIVERSITY GV ARMANIARE DEPLOSA EXNGINEERSG CUHL L)

| traversal within a n'u.;mi'tngl'ul contest, Shdents must
select the appropriate Tinked  List tvpe and handle
relevant boundary conditions. The PDF must include
the problem statement, selected linked st tvpe. node
structure, application Mow, mpartant code sections, test
cases. output evidence, and conclusion. The completed
PDF must be submitted individually through the GRL
Web Portal.

Siacks, Queuwes and Their Applications
Theory Topics: |
Introduction (o stack and quese data siructures, IR and FIRD |
concepts, implementation of stack using array and linked list,
implementation of queve, circular queve, and double-ended
queue (deque), basic operations (push, pop. enqueue, dequene,
peck), applications of stack {expression evaluation. recursion
support,  balanced  parentheses),  apphcations  of  queue
(scheduling, buifering), and problem-solving using stack and
ql.IE'UI!.

Praciical:

41, Implement a stack using an arcay and perfonm push, pop, and
peck operations.

42, Implement a stack using a linked list for dynamic memory
handling.

43, Check balanced parentheses using o stack (or expression

4 validation,

44. Convert an infix expression into postfic form using a stack.

45. Evaluate a postfix expression using a stack.

46, Implement stack-based undo and redo functionaliy.

47. Find the next greater element using a stack.

48. Implement a queue using an array and perform engueue,
dequene, and peek operations.

49. Implement a queve using a linked list for dyvnamic memory
handling.

50, Implement a circular quewe and perform  insertion and
deletion operations,

51. Implement a deque and perform insertion and deletion from
both ends.

32, Simulare a queus-based ask scheduling sysiem,

53. Find the first non-repeating element using a queve.

Optimized Computing with Data Structures - DETXCE] 3203 Page 10 of 18
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[ | Examination Sivile:

b g8
| Mk,

il

Evaluation Methids SEE | CCE

Stack and Quene Application

- Integration

1'54:!1:4:1 and implement  suilable
stack, quewe, circular gueue, of
deque structures For appheation-
based problems while hamdling
operations and relevant boundary
_conditions.

Active Learning Activity (ALA)
— sSmart Service Flow Simuokator
Using Stack and Queue

Develop a service-Mow simulation
using suilable stack and queue . I
structures,  with  a  defined
workflow,  boundary-condition
handling, test  cases,  and
documented outpul evidence.

20 -

Total | 20 o

Examination Style:

1. Stack and Quene Application Integration {20 Marks):

This assessment will be conducted as a part of the
Semester End Examination. Students must perform four
compulsory practical questions carryving 5 marks cach
in the relevant programming environment duning the
examination. Each gquestion will present a  small
application-hased case that requires the suitable use of
stack, gueve, circular queve, deque, or a combination of
these structures, Students are required o understand i
given requirement. select the appropriate dota structure,
implement the required operations, handle relevant
boundary conditions. execute the program. and generate
the correct output, The questions will combine multiple
skills from the wnit and will not directly repeat a single
regular practical. The completed work will be evaluaied
through practical  performance n the  relevant
programiming environment during the exumination.

U ANNLANIARD DEIPLORLY, DRGSR G OO LG
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12 Active Learning Activity (ALA) — Smart Service Flow

Simulator Using Stack and Quene (10 Marks):

= I this activity, students will design a smari service low
simulator using stack and queve concepts. The system
must represent a meaningful process such as customer
service handling, task scheduling, request processing,
or undo and redo operations. Students must select
suitable stick and  queue  structures, define  the
workllow, implement the required operations. handle
relevant boundary conditions, and test the system using
appropriate cases. The PDF must include the problem
statement, selected data structures, system workflow,
imporiant code sections, test cases, output evidence, and
conclusion. The completed PDF must be submitted
individually through the GMIU Web Partal.

Trees, Graphs and Traversal Techniques

- Theory Topics:

Introduction to trees, binary tree and binary search tree (BST),
tree  traversal  techniques  (inorder,  preorder.  postorder),
properties of trees (height, depth, level), basic operations on BS T
(insertion, deletion, searching), introduction 1o graphs, graph
representation (adjacency matrix and adjacency list). graph
traversal algorithms (BFS, DFS), and basic shartest path concept
{introduction)

Practival;

34. Create and raverse a binary tree using recursive methods,

55, Perform inorder. preorder. and postorder traversal of a binary
tree.

36, Find the height, depth, and level of nodes in a binary tree.

57, Count the total number of nodes and leal’ nodes in a binary
tree

SE. Implement level-order traversal of a binary tree using a
Ui

59, Implement a Binary Search Tree with insertion and searching
Operations.

60, Find the mimimum and maximum clements i a Binary
Search Tree

6. Perform deleuon in a Bmary Search Tree while mamtaming
15 properics

62, Represent a graph using an adjacency matrix and adjacency
lisl,

3. Perform Breadih-First Search traversal on a graph.

GY ANBEARIARD DIFLONA FRGINEERTSG COLLEGI

I8 20%
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64, Perform Depth-First Search traversal on a graph.
65, Determine graph connectivity using BES or DFS wraversal,

Examination Sivie:

=

Mo Evaluation Methods | SFE | CCE

Traversal Evaluation

Maodel application-based
I information using suitable tree or | 20 -
graph structures, perform reguircd
operations and  raversals,  and
generite the correct output

Active Learning Actlivilty =
Smart Campus MNavigation and
Hierarchy System

Develop a campus  information 10
system using trees for hicrarchical
dota and graphs for  loecation
connectiviny, supported by esting

Pt

| Total 1T 20 | 10

Examinution Seyle:

. Tree and Graph Modelling and Traversal Evaluation {10

Marks):

& This assessment will be conducted as a part ol the
Semester End Examination, Stwdents must perform four |
compulsory practical questions carrving 5 marks each
in the relevant programming envirenment during the
examination. Each question will present an application-
based case in which students are requred 1o represent
the given information using a suitable wree or graph -
structure, implement the required operations, execute
the selected traversal or searching method, and generate
the correct outpul. The questions may require students
to construct a binary search tree. analyse tree fropertics,
represent graph connections. perform BES or DES, or
determine connectivity using the given data. Each
question will combine relevant concepts from the unit
instead of directly repeating one regular practical. The
completed work will be evaluated through practical
performance in the relevant programming environment
during the examination.

Optimized Computing with Dat Struciunes - DET2CE 3203 - Page 13 of 18
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2 Active Learming Activity = Smarl Campus Navigalion
and Hierarchy Syvstenm (10 Marks):
= |n this peteviny, students will design g smarl campus
information svsiem wsing tree and graph concepls. The
tree structure must represent hierarchical information
such as departiments.  laboratorics, classrooms. or
services, while the graph structure must represent
comnections  between  selected  campus  locations.
Students miust implement suitable tree operations, graph
representation,  aversal methods, and  connectivity
checking within the selected svstem. The PDF must
include the problem statement, svslem  structure,
selected  datn  representations,  apphicaoon  low,
imporant code sections, lest cises. outpul evidence. and
conclusion. The completed PDF musi be submitted
individually through the GMIL Web Portal

Suggested Specification table with Marks (Theory): 100

Distribution of Theory Marks
{ Hevines] Blosm®s Tavonomy
Level Remembrance | Understanding = Application | Analyze | Evaluate | Create
Ry i) {A) (N} (E) ()
““ET“ 10% 15% 0% 15% 1% 20%

Course Outeome:

After learning the course. the studems should be able 1o

COl | Understand data structure basics and complexity analy sis

02 | Apply armrays, recursion, sorting, and searching technigues

e

CO3 | Implement linked lists and basic dynamic memory operations,

o Apply stacks and gqueues W solve practical problems.

COS5 | Design solutions using trees and graphs,
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Instructional Method:

The course delivery et hesd will I:ll,‘.FH;I'I-d upon the requirement of conteni and need of siudents, The
teacher in addition 10 conventional teaching method by black board. may also wse any of wols such
a5 demonstration, role play, Quiz. brainstorming, MOOCs e,

From the content 10% topics are suggested Tor Mipped mode instruction.

Students will use supplementary resources such as online videos, NPTELSWAYAM videos. e-
courses, Winual Labaratory,

The intermal evaluation will be done on the basis of Active Leaming Assignment

Practical/Viva examination will be conducted st the end of semester for evaluation of performance
of students in laboratory,

Reference Books:

] Dara Sweectires amd Algovithees Made  Eoasy, e Navasimhe  Korsmemels,  Coreer Mok
Fublications

12] Fatrescluction fo Aleoritfms, by Thomay 1 Cormen, Charfex E Leiverson, Rowalof L. Rivest, anid
Clifford Seein, MIT Press.

[3] P Serwerwres Uing O by Reema Tharejo,  Oxford  Oniversity Presy.
(] Dt Strwctuves and Algorithm Analvsis i O+, by Mark Affen Weiss, Pearson Educaiion
5] Crrokking Algorithms: An Hlustrated Cuide for Programmers and Echer Curious People. by
Aditva Bhargava, Manning Publications.

Suggested Rubries:

Suggested Assessment Guidelines

Muodule-1: Fundamentals of Data Struciores, Algorithm Analvsis, Arrayvs and Scarching

Array Stale "':.'H’..I,E'Ei-‘ and Operation Plan mimg (10 Marks)

g o=

Criterian Description Marks
Operation Correct identification and logical sequencing of the required amay
[dentification and | operations according (o the given problem scenano, LK)
Planning
Array=Siae Accurate representation of the array after each operation. including 0
Reconstruction changes in indexes and element positions. )
Bouw Correct identification of boundary conditions, determination of the

ndary and

final array state, and analysis of the time complexiny of the selected 4

Complexiny Analvsis ;
aperalions,

Total 1]

Optimized Computing with Data Stroctures - DET2CERR205 Page 15 of 18
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Criteria  Iweseription Marks
Searching Tecknkjue Selection of an approOpriaie a‘nn.hu'@ Technigue based on array
S lastion order. mput sz, search frequency, and  given performance 03
conditions.
Scarch Execution and | Accurate  demonstration of  the  search  sequence,  element 03
LComparison Analvsis | companisons. and calculation of the tetal number of compansons. et
Performance Clear pustilication of the selected wechnigue usimg input conditions,
Evaluation and | efficiency. and time-complexity analysis i
Justilication
S - Toal| 10
Test-Case Design and Resolt Validation (10 Marks)
.rﬂriﬂﬂa Dﬂ-ﬂ.‘ﬂllllﬂﬂ Ma!-l.u_
Test-Case Design Preparation of suitable normal, boundary, invalid, and exceptional 03
1est cases for the given amay or searching program.
Test  Exccution and | Correct excoution of test cases with proper recording of input, 03
Documentation expecied output, actual output, and pass or fail status.
Result  Analysis  and | Accurate evaluation of program behaviour and a clear conclusion 04
Validation I'I:E.!'H'IIII'I.].. whether all specified conditions are handled correctliv,
Taotal 10
Module-2: Advanced Arravs, Recursion, Sorting and Problem-Solving Technigues
Recursive Behavioor and Resource Interpretation {10 Marks)
Criteria Description Marks
Base Condition and | Correct identification of the base condition, recursive condition, 03
Call Identification call sequence, and total number of recursive calls.
Execution and Output | Accurate tracing of the recursive process, calculation of the 03
| Interpretation ‘expected output, and determination of maximum call-stack depth.
Fesource and Input- Correct analysis of time complexity. auxiliary space requircments.
; ; : i ; ' ; i
Size Analysis and the effect of increasing input size on recursive hclla.ﬂs_qqr_;'_
Tustal 10
Optimized Compating with Dita Stroctures - DETICENS Page 16 of 18
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Criteria Dhescription Marks
Algorithm Correct identificapon of the sorting algorithm fram the provided
Identihication ad | execution evidence with sintable behaviowral justification. 03

| Sustibication -

Pass  Reconstruciion | Accurale reconstruction of the missing or next pass and calculation
and Operation | of comparisons and swaps. i
Analysis

- _ Appropriate evaluation of algorithm efficiency for the given input
Eiicienc) and arrangement and justification of a more suitable altermative, where | (4
Suitabality Evaluation . '

applicable
Tetal 10

lierative and Kecursive Performance Experiment {10 Marks)

Crileria Al Ll ~ Description Marks
Solution Development | Correct development and execution of both iterative and recursive |

| and Correctness solutions for the faculty-assigned problem:.
Performance Testing | Svstematic testing osing  dilferent imput sizes and  accurate
and Evidence | recording of iterations, recursive calls, execution time, and 03
Recording auxiliary memory usage.
Comparative Analvsis | Meaningful companson of both approaches and o justified od
and Conclusion conclusion regarding their suitability under the given conditions.
_ Total 10
Maodule-3: Linked Lists and Dynamic Data Management
Linked List Structural Diagnosis and Code Repair (20 Marks)
Criterin Description Marks
Error  Identification | Correct identification of the base condition, recursive condition, call 05
and Dhagnosis sequence, and total number of recursive calls.
Node Connection and | Accurate tracing of the recursive process. calculation of the 05
Operamion Kepair expected outputl. and determination of maximum call-stack depth.
s : Appropriate handling of conditions such as an empty list, single-
iﬂl-nunqar:. Apgluge nul:rp:lli: list, imvalid rurti[iun- unavailable element, uni:l.' huginningi,lur (5
fandling .
end operations,
Eropum | Baecuion Successiul execution of the corrected programs with accurate cutpul
e i and verilication of the expected linked-list behavi 05
Validation Mpee P
Total 20
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Muodule-4: Stacks, Quewes and Their Applications

.-itni:'q nn_ll'-gml'uue a_EEIHG; Integration (20 Marks)

O A NMEARLART DEPEOA A EMOGINEERING COLLEGH

 Crileria Deseription Marks
Reguirement Correct identification of the sorting algorithm from the provided
Analvsis and Data- | execution evidence with suitable behavioural justilscation, 05
| Structure Selection
Operation Accurate reconstruction of the missing or next piss and calculation
Implementation and | of compansons and swaps, 05
| Integration
o Appropriate evaluation of algorithm efficiency for the given input
:i.:ﬁ;li:::{"ndmun arrangement and justification of a more suitable alternative, where | 05
applicable
RTOgram Eecuiion Successiul execution of the developed progrioms with comect outpul
and Quiput and verification of the expected application behaviour 3
Validation : N
Towl | 20
Maodule-5: Trees, Graphs and Traversal Techniques
Tree and Graph Modelling and Traversal Evaluation (20 Marks)
Criteria Deseription Marks
Problem Analysis | Correct interpretation of the application case and selection of a
and Structure | suitable binary tree, binary search tree, or graph representation. 05
Selection
Structure Accurate construction of the selected structure and implementation
Construction and | of required operations such as insertion, deletion, secarching, or 05
Ciperation property caleulation.
Implementation
Traversal and | Correct execution of tree traversals, BFS, DFS, level-order traversal,
Connectivity or connectivity checking according to the given requirement. {5
Evaluation
Program Execution Successful program execution, appropriate handling of relevant
and Chatpul i ] Lo ; 03
Validation conditions, and generation and verification of the expected output.
Total 20
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