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Some Historical Notes

Once upon a time, when | was a freshman in NTU CSIE (1997)......
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Then, in my senior year (2001)......
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Then, starting last year (2010)......
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Reasons
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Programming !

Programming is like building a house, %5 T & £ 7 #%
@ Requirements: purpose, input/output
(EREAT A S T HE » EBHESTHET)
@ Analysis:
e bottom-up: small pieces = ultimate goal
(e —@i » H—RART > BEMEH LR
@ top-down: ultimate goal = small pieces
(BROTRAT > BAEXF—@i > F— A EETR)
@ Design: choices of data structures and algorithms (/8 1+ i 44
#al}‘i’:)
@ Refinement and coding: actual implementation (7£T.)
@ Verification:
@ Proof (in math)
(ESHE B 63 makan  Blie & F XA EK)
@ Testand debug (on machines)
(TG 6 F B RIK ~ BELF)
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Cycl

This Class: from Coding :tdo Programming

Introduction to C | this class

Requirements simple simple

Analysis simple simple
Design simple *
Coding * O
Proof none O
Test simple *
Debug * O
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Algorithm Sp

What is an Algorithm?

Algorithm (& %) «— RX#% |
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Algorithm Specification

What is a Data Structure?

Data Structure (¥ #t&48) «— KAFTHGT A |

o 3k TR AR

o 43k ELB(LH)EMH
o Mk M KM)EAE
]
]

B 0 A
RN T

Key Operations
getBlahBlah, putBlahBlah
and potentially, construct and maintain

goal: economic and effective use of storage power
along with operations that are efficient enough
(is it really possible?)
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Why Learn Data Strﬁ tures and Algorithms?
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@ algorithms: often focus on computational resources, but surely
need to be accompanied by proper data structures

@ data structures: often focus on storage resources, but surely need
to be accompanied by proper algorithms

understanding DSA helps you write better programs
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Five Criteria of
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Five Criteria of A'Igor hm

SMALLEST-NUM-INDEX-FINDING

(integer array list, integer size n)

@ set minto 0
Q setias1.2,--- ,n—1

e if list[i] is smaller than list[min],

then set min as i
@ return min

o

@ Input:
external supplies
@ Output:
desired output
@ Definiteness:
clear steps
@ Finiteness:
will terminate
e Effectiveness:
can be done by
computers
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Insertion Sort

SEL-SORT(integer array list, integer size n) o Input
outputs an in-place sorted list

@ for i from Qto n—1

@ et min be the index of the smallest number
from list|i] to list[n — 1]
@ interchange list[i] and list[min]

@ Output

@ Definiteness
@ Finiteness

o Effectiveness

@ step one: can be done by the computer with a simple modification
of SMALLEST-NUM-INDEX-FINDING

@ step two: can be done by the computer easily (How?)
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Algor

Correctness of Seleétlon Sort

SEL-SORT(integer array list, integer size n)
outputs an in-place sorted list
Given: integer array list with integer size n

@ forifrom0Oton—1
@ let min be the index of the smallest num. from list[i] to list[n — 1]

@ interchange list[i] and list[min]

After the loop of i = q, forany j > q,

arr[0] < arr[1] < --- < arr[q] < arr]j].

Proof by Mathematical Induction:
@ When i = 0, statement true (why?).
@ Assume statement true when i/ = t;
then when /i = t + 1, (what happens?)
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