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Some Historical Notes

Once upon a time, when | was a freshman in NTU CSIE (1997)......
o I3t AmEM » L2MHPUC» THEMNHUC++
@ K=LEMI &4
o K=THMI NgHik)
Then, in my senior year (2001)......
o I3t#z) A—FM  K—TEMHK Mh#HF a3t (Java)
o K==L NTHEMBEIELE)
@ K=THMI NTHEMBEIET
Then, in your freshman year (2010)......
o Mt A X3 &R
@ K—THMI I THERBETZ
@ K= b2 NE L ERFTERHM)
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Reasons

o MEMM T3H42) @ m—2H ~ a2 E3t) #aEG:
MIBERAEMTAR L E RRBE NS o

o e Na#&t) & MNEHLZE) &M —:
MALARE s RETREH R -

o fe TTHEBMBEFELELEL/T) BEak NEHEMEFEL L) 4
Mg Bkt -
B ATEVATAEE £ BT AR E RN RXLT s BE vy
WBE I A0hs LR E 2 XA ELE -

B99 teaching plan

@ myself: two classes of Data Structures and Algorithms; one class
of Algorithm Analysis

@ another professor: one class of Algorithm Analysis
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Programming !

Programming is like building a house, #5 T & %7 ##
@ Requirements: purpose, input/output
(BRBIT AN S S HE & BAEST 09 5T)
@ Analysis:
e bottom-up: small pieces = ultimate goal
(fedr— @i > FF—RARRT » BAMEHAR)
@ top-down: ultimate goal = small pieces
(BBOTRAET > AEXF—0 i F— A EETR)
@ Design: choices of data structures and algorithms (/8 1+ &3 44
:%al.}‘i':)
@ Refinement and coding: actual implementation (7#£T.)
@ Verification:
@ Proof (in math)
(ESTE B 63 IR Bl & F A EK)
o Test and debug (on machines)
(LI 6 F B AIK ~ L)
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ystem Life Cycle

This Class: from Coding to 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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Pointers and Dynamic Memaory Allocation

Pointers and Dynamic Memory Allocation (Sec. 1.2)

Reading Assignment

be sure to go ask the TAs or me if you are still confused
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What is an Algorithm?

pass
Algorithm (iR i%) — #RXF |
o ik
o H3k * EZ?HEI\ A
o it
° Hg-ﬁ‘;% S S S
o 2 X ? MRRG. GEE. ek

goal: solve some computational problems efficiently and correctly J
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on

What is a Data Struc ure?

Data Structure (W#t#&4#) < HATHO T |

o &3k FkM LM

o 43k TELBMER)EH
o M3k : M H(KJa)EHE

o BF R R

o AL AH&EMH

goal: economic and effective use of storage power
(usually, to fit the platform and/or to help the algorithm)
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Why Learn Data 'St res and Algorithms?

R RAAAMER IR LY THR) - Ay RER
%@@ﬁﬁsﬁ%#ﬁ@u:Mﬁ¢%ﬁmﬁ &ﬁkﬁﬁ%,#m
A ¢ 5] de BB ~ ~HEHRF (BRAMBEET) o THEHBA
@ﬁ%'i%ﬁfﬁwxﬁﬁﬁ&iiﬁﬂ i ] 33 RO F R R AR R R
Ay AR o

@ algorithms: often focus on computational resources
@ data structures: often focus on storage resources

understanding DS&A helps you write better programs
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Five Criteria of

FaT I 6T 89 3 by & R ek
Hm3M - EIM > B2 E1PR - Ram B | o |nput:

Q wEAEHA  ERHA - R
Q ¥nEFE+FA > THRE ¢ Qué?ut
Q HALEH » HALKP BRI - =
B s . e @ Definiteness:

Q ERATY I AVHBE s HERAFTK D - A
(5] ,%@‘:rbfﬁé'f: Ei?é‘%iﬁ v A A o I F K @ Finiteness:

7}9)\}' Szfm‘gg” ___._)r’i'a:[‘yxﬁ)}{r}'m
Q mAVHFRaMHK o e Effectiveness:
Q M AEik o BEMY - AR B AAT E

QO AesBATH L AL o
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Algor

Five Criteria of Algorithm

SMALLEST-NUM-INDEX-FINDING

(integer array list, integer size n)

@ set minto 0
@ setias1,2,--- ,n—1
o 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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Selection Sort

SEL-SORT(‘integer array ﬁs{, integer size n) e Input
outputs n in-place sorted list @ Output
@ for i from .0 ton —.1 o Definiteness
@ et min be the index of the smallest number o
from list[i] to fist[n — 1] ® Finiteness
@ interchange list[i] and list[min] 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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Algorithm 5

Correctness of Selection 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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Algor pec

Sequential and Binary Search

@ Input: a sorted integer array list with size n, an integer searchnum
@ Output: if searchnum is within list, its index; otherwise —1

SEQ-SEARCH BIN-SEARCH
(list, n, searchnum) (list, n, searchnum)
fori+ Oton—1do left + 0, right + n— 1
if list[i] == searchnum while left < right do
return j middle <« floor((left + right) /2)
end if if list{middle] > searchnum
end for right < middle — 1
return —1 else if list{middle] < searchnum
left < middle + 1
else /* list{middle] == searchnum */
return middle
end if
end while
return —1

note: use pseudo code here instead of actual C code in the textbook
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Algorithm 5

Binary Search: Example

BIN-SEARCH

(list, n, searchnum)

left < 0, right < n — 1
while /eft < right do
middle + floor((left + right)/2)
if list{middle] > searchnum
right <— middle — 1
else if list{middle] < searchnum
left + middle + 1
else
return middle
end if
end while
return —1

1O Il R =3 R < B )
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Algor pec

Another Version of Binary Search

BIN-SEARCH BIN-SEARCH
(list, n, searchnum) (list,l.r,s)
left + 0, right + n— 1
while /eft < right do ifl<r
middle + floor((left + right)/2) m <+ floor((/ + r)/2)
if list{middle] > searchnum if listfm] > s
right < middle — 1 return BIN-SEARCH(list,/,m—1,s)
else if list{middle] < searchnum else if listim] < s
left < middle + 1 return BIN-SEARCH(list, m+1,r,s)
else else
return middle return m
end if end if
end while end if
return —1 return —1

iterative versus recursive J
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Algorith

Recursive Algorithms

Reading Assignment

be sure to go ask the TAs or me if you are still confused
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Data Abstraction

Data Abstraction (Section 1.4)

Suggest Prep-Reading;
Will Cover in the Next Class
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