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After completion of the course, the students will be able to:
CO1: Define Algorithm with its characteristics.
CO2: Write algorithms with pseudocode.
CO3: Implement algorithms for sorting and searching using appropriate data structures.
CO4: Analyze the time and space complexity of algorithms.
CO5: Design solutions using advanced data structures for real-world applications, such as shortest path problems or
flow-based algorithms.
Learning
. . ) X Objectives i Course Learning
Period| Unit | Topic / Sub-Topic (Bloom's Activity Outcome | Methodology Homework
Aligned)
Define the concept e st i
1 | Introduction to and necessity 0? Concept co1 Lecture & introduction on
Algorithms 5 Mapping Discussion computational
an algorithm.
problems.
gl Identify the i
Criteria of S Write input/output
2 | Algorithms: tequied .structgre Input/Ogtput CO1 Demonstration specs for a
for data ingestion Modeling
Input/Output calculator tool.
and return.
Criteria: ; TR ¥
Finiteness, Evaluatg loglsl Logic Fault Problem |d?nt'fy infinite loop
3 | ; boundaries and < CO1 . risks in standard
Definiteness, 3 Hunting Solving
2 clarity of steps. tasks.
Effectiveness
Differentiate
Chart the
Algorithms and betweep it Concept Lecture & differences
4 | logic and | CO1 : ”
Programs : Comparison Visuals between design
syntax-specific .
and execution.
code.
i s " Construct >
Writing Algorithms: g Write pseudocode
foundational Syntax : ]
5 | Pseudocode : - 4 C0O2 Demonstration | for swapping two
i sequential logic in Translation z
Basics variables.
pseudocode.
Formulate Draft pseudocode
6 | Writing Algorithms:| conditional and Flowchart to co2 Problem for finding the
Control Structures | iterative loops in Pseudocode Solving maximum of three
pseudocode. numbers.
Design end-to-end .
7 | Pseudocode pseudocode for Dry Run co2 Lecture & Wrt'(t)e psnzud;)code
Practice mathematical Exercises Coding 'mc—?e nT) e? t
problems. prime number list.
Consolidate Review Unit | notes
Unit | Review & foundational v CO1, - 4 for upcoming
o ! Synthesis algorithm criteria B ¢ Cc02 L complexity
and drafting skills. analysis.
Algorithmic ’
g Assess memory Calculate variable
9 1l Complexity: overhead required Memg . CcO4 Lecture & footprint for a
Concept & Space Sbios axsction Tracing Demo &l ot
Complexity 9 : imple script.
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Define execution :
Y ¢ Read about linear
10 ] i Comp}exﬁy tlmg grovyth Graph Plotting CO4 Leqture = vs. exponential
Introduction relative to input Visuals
= growth.
size.
Evaluate the
maximum : Identify the worst
1 ] erstl-C?se execution icr:;?asr;: CcO4 Psr(c:‘t\)/l;m case for sequential
nalysts boundary of a y 9 search.
program.
Average and Dngdn;i:ite Ouilinedhehest
; Statistical > case for a
12 i B:st—ICa.se oper?rtlone_a(Ij spleeds Comparison coO4 Demonstration pre-sorted array
nalysis om idea S
scenarios.
; . Apply asymptotic ; Memorize common
13 ] ;B:Enga::);::gg notation to classify 'I\\JAoatatlizn CcO4 Lecture Big-O
algorithmic growth. pping classifications.
Finding Calculate Big-O for T Determine Big-O
14 ] Complexity single iterative Code Tracing CO4 : for 5 provided loop
. Solving
(Simple Loops) structures. structures.
Finding Calculate Big-O for T Calcu|a§e —
: e : Algorithmic = complexity for a
15 1l Complexity multi-dimensional CO4 Demonstration 4 o
: Teardown matrix addition
(Nested Loops) operations. P
ogic.
: . Validate mastery Complete
16 1l Unit Il Rey sgidi of complexity Quiz / Live Test CcO4 Assessment worksheet on
Practice g ; ‘
evaluation. Big-O calculation.
Contrast
Concept of loop-based Outline the base
17 ] Iteration and repetition with C.a|I-S.t apk CO4 Lecture & case necessity in
: - Visualizing Demo 3
Recursion self-referential recursion.
functions.
Examples: Trace standard " Draw the recursive
18 i Fibonacci & mathematical B';?;;m %%i Psrglt:lliim tree for
Factorial recursive patterns. 9 9 Fibonacci(4).
: Solve multi-step : Trace the moves
Tower-of-Hanoi : : Logical CO2, - 3
19 ] Prabilam puzzie nglc using Simulatioh co4 Demonstration | for a 3-disk Tower
recursive calls. of Hanoi.
Formulate
Complexities of recurrence Lol Calculate the
20 1] Recursive relations for Math Derivation| CO4 Codin Big-O for the
Algorithms recursive 9 factorial function.
space/time.
Conversion: Relckr ; Convert recursive
21 1 Recursive to e e Cade e, e factorial to a while
: logic into standard | Refactoring CcO4 Solving
lterative loop.
memory loops.
Enpuie Prepare for
Unit lll Review & | comprehension of ; CO2, - ’ : ]
22 i Synthesis memory overhead Q&A Session co4 Discussion algo;:;\(rjr; cri::,lgn
in recursion. P gms-
Algorithm Design solutions T Read chapter on
23 \Y) Paradigms: based on localized | Logic Modeling CO5 \Agurals the Fractional
Greedy Method | optimum choices. Knapsack problem.
Trace execution of Trace greedy coin
o4 v Greedy Method greedy logic on Dry Run co5 Probl_em change logic on
Implementations resource Exercises Solving s
allocation. S
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Formulate
e solutions by P Draft the split
25 v c D|V|deCand t breaking problems Aﬁg'te?;ure CO5 Demonstration | phase of an array
onquer CONCept | 4.+, independent PPne division.
sub-problems.
Divide and AB9ass fpe Trace a binary
recombination Merge Problem s
26 \Y) Conquer . 5 CO5 : search divide
tnnllcrmaniions phase of Simulation Solving pattern
. G subdivided tasks. '
Design
. optimization . 1] Compare recursive
27 \Y) = Dynamr:lgn strategies utilizing Me.F: :g_:tuon CO5 L(ce:c(::gir: £ Fibonacci vs. DP
fogrammeg overlapping 9 9 Fibonacci speeds.
sub-problems.
Evaluate Outline how
state-space search| Tree Pruning ; bounding limits
28 IV | Branch and Bound PR | Exaiche CO5 Demonstration unnecessary
optimization. computation.
Implement
trial-and-error Maze Probloe Trace the

29 \% Backtracking search with Navigation CO5 Selvi N-Queens problem
constraint Game 9 on a 4x4 grid.
checking.

Correlate correct
; . digm Categorize 5 mock
Unit IV Review & plas Strategy y ; "

30 IV Synthesis strategies to Matching CO5 Discussion problems _by ideal
real-world paradigm.
problems.

Implement
31 Y Sorting: Bubble & adjacen;ns;vappmg Array Sorting co3 Lecture & T:)a:z gf‘;le)ﬁ;?n
Selection Sort Bl Simulation Demo unsorted array.
selection.
Contrast basic Draft the merge
Sorting: Insertion insertion with . Problem :
32 \ & Merge Sort | divide-and-conque Code Tracing CO3 Solving logic for two sorted
r sorting. sub-arrays.
Utilize pivot
; Trace Quicksort
oL elements to Pivot : e
33 V | Sorting: Quicksort partition and sort Simulation CcOo3 Demonstration partitioning on
datasets. Pt
Apply priority .
34 v Sorting: Heap & queues and Digit Grouping co3 Lecture & lh)nlagrﬁm a
Radix Sort non-comparative Exercise Visuals tax ~t eap
digit sorting. ST
Siuetie o Insert 6 values into
Searching: Symbol| dynamically for Tree Node . :
&= v Tables & BST rapid logarithmic Insertion €0s Demonstration | an empty Binary
retrieval. Search Tree.
Analyze methods
36 v Balanced Search to prevent tree Rotation co3 Lecture & LRff/?Qd' ahbout
Trees degradation (e.g., Tracing Visuals elUrig RS
AVL concepts). rotations.
Map keys to array
A : Compute hash
: e indices using Hash Problem .

£y ¥ | Hashing Frincipes mathematical hash| Calculation s Solving MERGS Sang.

Sttt modulo arithmetic.
BCRaS hax Resolve a collision
Hash Tables & overlaps using : 2 el

38 Vv Collisions chaining or open Array Mapping CO3 Demonstration usmgbl_lnear

addressing. PIODE.
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Graphs: Define vertex Draw a 5-node
39 V| |Directed/Undirecte| relationships and Di:eg\rfr::n CcO5 L\e/ic;ll.::s& graph containing a
d, Paths, Cycles | continuous routes. 9 9 cycle.
Evaluate
Spanning Trees & | sub-graphs that Edge Problem Identify a spanning
40 Vi Directed Acyclic connect all Reduction CO5 Sahiin tree from a
Graphs (DAGs) vertices without Exercise 9 provided graph.
cycles.
L e Toplogcaly ot
41 Vi PR pest s Scheduling CcO5 Demonstration | mock prerequisite
Sorting sequentially within Ma piP |
a DAG. P :
Apply Greedy logic
Minimum (Kruskal/Prim) to Weight yechurd g Trace Prim's
42 Vi Spanning Tree find lowest-cost Calculga Sion CO5 Codin algorithm on a
(MST) Algorithms network 9 weighted graph.
connections.
Shortest Path: | Calculate the most s Execute Dijkstra's
43 Vi Dijkstra's efficient route from Tab{l;le.lrzgsaetmg CO5 F;,r;?,'iim on a 6-node
Algorithm a single source. 9 weighted map.
Analyze capacity Trace maximum
Flow-Based limits and flow Pipeline . flow through a
3 v Algorithms optimization in Simulation cos NomcnsiEton simple network
networks. graph.
. Synthesize Complete full
Course Review & ;
A s complexity, Q&A / System 3 . . syllabus revision
45 Vi Opt|m|zqt|on paradigms, and Design CO1-CO5| Discussion forithe End Term
Strategies
structures. Exam.
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