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Overview of Algorithm Design

Initial Solution

a.  Recursive Definition — A set of Solutions

b.  Inductive Proof of Correctness

c.  Analysis Using Recurrence Relations
Exploration of Possibilities

a.  Decomposition or Unfolding of the Recursion Tree
b.  Examination of Structures formed

c.  Re-composition Properties
Choice of Solution & Complexity Analysis
a.  Balancing the Split, Choosing Paths

b.  Identical Sub-problems

Data Structures & Complexity Analysis
a.  Remembering Past Computation for Future
b.  Space Complexity

Final Algorithm & Complexity Analysis
a.  Traversal of the Recursion Tree
b.  Pruning

Implementation
a.  Available Memory, Time, Quality of Solution, etc

1. Core Methods

a.  Divide and Conquer

Greedy Algorithms
Dynamic Programming
Branch-and-Bound
Analysis using Recurrences
f.  Advanced Data Structuring

2. Important Problems to be addressed
a.  Sorting and Searching
b.  Strings and Patterns
c. Trees and Graphs
d.  Combinatorial Optimization

3. Complexity & Advanced Topics
a.  Time and Space Complexity
b. Lower Bounds
c. Polynomial Time, NP-Hard
d. Parallelizability, Randomization
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Problems & Data Structure Requirements
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Heap Data Structure: Definition
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Heap Data Structure: Representation
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Heap Operations
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Heap Operation: Insert_new
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Heap Operation:

nsertion Algorithm
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Heap Operation: Remove Max
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Heap Operation: Heapify Algorithm
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Building Initial Heap
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Heap Sort

Heapswil ()
ftamtw(ﬂ B2 to
%m) (m K5T)
bup = sop 4

WM(A L)

—~—t

V2 2 45 6 + 8

B

ms\\%\ 2\ i\‘%\f&\—j



Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P

Partha P


Heap Sort: Example
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Heap Sort: Analysis
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Summary and Extensions
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Overview of Algorithm Design

Initial Solution

a.  Recursive Definition — A set of Solutions

b.  Inductive Proof of Correctness

c.  Analysis Using Recurrence Relations
Exploration of Possibilities

a.  Decomposition or Unfolding of the Recursion Tree
b.  Examination of Structures formed

c.  Re-composition Properties
Choice of Solution & Complexity Analysis

a.  Balancing the Split, Choosing Paths

b.  Identical Sub-problems
Data Structures & Complexity Analysis

a.  Remembering Past Computation for Future

b.  Space Complexity

Final Algorithm & Complexity Analysis

a.  Traversal of the Recursion Tree

b.  Pruning

Implementation

a.  Available Memory, Time, Quality of Solution, etc
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Greedy Algorithms ‘LZD}@

1. Core Methods

a.  Divide and Conquer

Branch-and-Bound

b.
c.  Dynamic Programming (MMW?,‘S
d.
e.

Analysis using Recurrences \r\ )

f.  Advanced Data Structuring ) 95

2. Important Problems to be addressed
a.  Sorting and Searching
b.  Strings and Patterns
c. Trees and Graphs
d.  Combinatorial Optimization

3. Complexity & Advanced Topics
a.  Time and Space Complexity
b. Lower Bounds
c. Polynomial Time, NP-Hard
d. Parallelizability, Randomization
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Priority Queue: Operations & Applications
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Priority Queue: Heap Implementation
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Heap Priority Queue;

Update / Revise / Delete
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Electrical Pole Placement Problem
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Evaluation of Recursion Tree
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Pruning & Brar

ch & Bound
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Best First Search v
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Coin Selection Problem
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Related Data Structures
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Summary
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Thank you

Any Questions?



	Lect 11 PPC Heaps Scribed
	HEAPs and HEAPSORT 
	Overview of Algorithm Design 
	Problems & Data Structure Requirements
	Heap Data Structure: Definition
	Heap Data Structure: Representation
	Heap Operations
	Heap Operation: Insert_new 
	Heap Operation: Insertion Algorithm 
	Heap Operation: Remove_Max
	Heap Operation: Heapify Algorithm
	Building Initial Heap
	Heap Sort
	Heap Sort: Example
	Heap Sort: Analysis
	Summary and Extensions
	Thank you

	Lect 12 PPC Priority Queues scribed
	PRIORITY QUEUE and APPLICATIONS
	Overview of Algorithm Design 
	Priority Queue: Operations & Applications
	Priority Queue: Heap Implementation
	Heap Priority Queue: Update / Revise / Delete 
	Electrical Pole Placement Problem
	Evaluation of Recursion Tree
	Pruning & Branch & Bound  
	Best First Search using Priority Queues
	Coin Selection Problem
	Related Data Structures
	Summary
	Thank you




