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QOutline

1. Preliminaries: division, Euclid, Palindromes, etc.; complexity,
and ranking algorithms

2. Greedy algorithms: spanning trees, jobs, shortest path,
Huffman codes, etc.

3. Divide and Conquer: mergesort, Savitch's algorithm, etc.

4. Dynamic Programming: longest monotone subsequence,
knapsack problem, activity selection, etc.

5. Online Algorithms
6. Randomized Algorithms
7. Parallel Algorithms

IAA Chp O - Michael Soltys (© September 11, 2019 (d1ba29b; ed3) Introduction - 3/10



Great introductions to Algorithms

Algorithms Algorithmics

The Spmt of Computing

to Live By
Dawd Harel ‘

Yl hai Feldman

The

PUTER SCIENCE
of

HUMAN DECISIONS

co

Brian Christian wa Tom Griffiths

IAA Chp O - Michael Soltys (© September 11, 2019 (d1ba29b; ed3)

Introduction - 4/10



A classic

THE CIL.
NEWLY UPDAT!

C WORK
> AND REVISED

The Art of
Computer
Programming

VOLUME 1

Fundamental Algorithms
Third Edition

DONALD E. KNUTH

IAA Chp O - Michael Soltys (©

September 11, 2019 (d1ba29b; ed3)

Introduction - 5/10



References

uml(mu ntals of

/7"’(” |l|u|||4 S

Gilles
BRASSARD

Paul
BRATLEY

IAA Chp O - Michael Soltys (©

“\ JON KLEINBERG - EVA TARDOS

\

September 11, 2019 (d1ba29b; ed3)

THOWAS H.CORu

AR € LTS
HONALO L. Hives:

Currons ston

o
150%

Introduction - 6/10



A BBC Documentary by Marcus Du Sautoy

>The Secret Rules of Modern Living:

ALGORITHHMS_
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Student Learning Outcome (SLO)

Measured for the COMP 354 assessment
(ABET accreditation requirement)

Analyze a complex computing problem and to apply
principles of computing and other relevant disciplines to
identify solutions.
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Rubric

Performance Unsatisfactory Developing Satisfactory Exemplary
Indicator
1. Algorithmic no understanding problem problem problem

design: principle
of computing

of problem, no
solution

understood, but
solution wrong

understood and a
solution given

understood and
best solution given

2. Performance
analysis:
computational
complexity

no understanding
of what is
requested

understanding of
worst-case but no
Big-O estimate

worst-case analysis
and a Big-O
estimate given

worst-case analysis
resulting in tight
Big-O estimate

3. Proof of
correctness:
Mathematics as
other discipline
that helps identify
solution

no understanding
of how to
approach the proof

providing general
direction but no
details

an outline of the
proof given and
aspects of
framework

a complete proof,
with framework of
pre/post-condition
and invariants
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All three rows will be measured by the corresponding question on the final
exam:

A Design Question: A problem is posed, and the students must choose one of
the three basic algorithm design techniques to solve it, and
present the solution in clear and correct pseudo-code.

A Performance Question: An algorithm is posed, and the student must
evaluate its time and/or space complexity in terms of
worst-case performance expressed in Big-O notation, and
tradeoffs, e.g., optimization versus speed, or time resources
Versus space resources.

Proof of correctness Question: The student will be given a problem, and an
algorithmic solution will be requested, together with the proof
of correctness of the algorithm; the student will be required to
tie the algorithmic solution to the problem, and to show that
the algorithm solves that problem.

All questions will designate how to measure the answer (as unsatisfactory,
developing, satisfactory or exemplary).
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