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o L L4 éJ‘ aal
1.1 mm'm;%:fannumumﬂmﬁ (An Introduction to Algorithm)

" JwaawIs (Algorithm) = ?

=2 Tinmsnedeaiiafgiouilymiainaduduaauanuddy iWalwldnadwiasnaddssantaw
yulyridaInsiinisnanauiaeas (computer algorithm) aslunrauiiami Gawaned1999nnTs
WAt RRUD A &N (heuristic)

ém”usﬂauﬁfﬁlunml.ﬁﬂzymawﬁnmua: natural languages, pseudo code, flowcharts

dialdidswinaanituainazinmananldsunsuaisnisaauiiiaas (High-level programming
languages: G++, Java) 1R lanasnfansdunaniifldaanuuuly

Algorithms Flowchart
ENTRY
. R
Pseudocode @E.“;“J! ‘s""‘l‘.g,"?.::','ﬁ'.'."é":%"f;‘?‘

|>-

INFUT A, B

Algorithm LargestNumber
Input: A list of numbers L.
Cutput: The largest number in the list L.

if L.size = 0 return null
largest ~ L[0]
for each item in I, do

if item > largest, then

largest ~ item
return largest i

(] PRINT A
] EI|I1_>

[Wikipedia] 5

iNT@&arOI eARTT I IOERGHROY NEOB 6 6 &

El ij N1 Talgath@ /K, N/EO @ LhioBIgER NT A ENKOS | R
O1 71 itdraleRS N O &

Kn ﬁelédrsr’t’ziémtj KEHERN Kk NEI I BKNXK @womigatifoin 6 1 i
T @IIIEI-KINIImNGEfc")LKR LNRIENKISN


https://en.wikipedia.org/wiki/iterate
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%A3%E0%B8%A3%E0%B8%81%E0%B8%B0
https://en.wikipedia.org/wiki/comparison
https://th.wikipedia.org/wiki/%E0%B8%AB%E0%B8%99%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%88%E0%B8%B3
https://en.wikipedia.org/wiki/complexity
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https://en.wikipedia.org/wiki/comparison
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Data Structure & Algorithm

= g v o = o - q 1
. 1'11113{I‘I'I§ﬂﬂLﬂ‘U"ISIJEJQﬂ!ﬂ°LJizUllmHT:HUﬂWiuTqﬂﬂixulﬁNﬂluLl“]JUﬂN“’]
n 5 y 4 q 1 v ¥ ag 4 o v
lﬂ’Naﬂwagagﬂaammmwamm1“153wnwuwamﬁmmﬂmswga
ldun insert, delete, searching doya

- q 5 N oo a8 a ' - < @ ¢
" i linszuaumsinumeluTilsunsu/szunaeuiiameiiilszimsnm aanie Mawiaia (mj;gwm, 2556)

dszlagilunisinlassafetayalifldlunsWmunaanuas

R o,
dyziduiihiniiansan’ldun
= ¥ 2
= Robustness anudiainss—= Tumsrun FIMa1e) A3
= Adaptability sawannsalumsdamlaa= dandu JsunlaeunumaTuTad

= Reusability anwannsalumsiinauinldld > aa cOSt drwmsih components surunld (signad, 2556)

1.1 eéT NEENKIFEOTTEARITTEFTI NT R
A Divide and Cof@juer
OERNKOT nE] PGI NI'T nMJEMH jI &EI6H RNOJE PRED
| PGl Nj nl ] f OCEloehdaeBE syrikquick sort, @iKary Sdantl
binary tree traversal

A Greedy Algorithm
O ERKOE®)] PGI NEI & #N Eh & @adh @idirkuOdh |
spanning fie®ll g s q irthfOWNNO g k @O _j en@ b j f k-
Bghiqgqrp UgO_jempgrfkO
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A10819 pseudo code

Algorithm 3: M-core nested graph filtering 2,
Input: Original graph G=(V,E), @ and Q J‘J‘J Et“:?\
Output: Subgraph F=(V,E)= {FC G| w <m < Q} Lo
1 The first core’s all subgraphs F = the original graph G Figure 2.17 : a multiple undirected graph
2 for each m-corefromm=w+1te Q do .;‘;;\
3 A next core’s subgraph F,,;; = previous core’s subgraph F,, B A,
4 for each vertex v of VsubgraphF,,., do ’ l "—

I,w

m

L Vof subgraph F,.; - v where d(v) <m

(8) m2-c

6 return union subgraphs F,,+; of current core

(!\"( ) r\)‘. J},\%:—

fml®) o @0

{b) m3-core (c) md-core

Figure 2.18 ; m-cores

Algorithm 6: Graph Clustering based on m-core nested clustering

Input: range category graph G§”
Output: combined category cluster CC (GE%)

1 for (each t-filtered subgraph) from (R r-filtered subgraphs) do

2 (1) Filtering subgraphs

3 while (w(g: .) > t) do

4 gr,c Ue(gr)

5 (2) Identifying category clusters using Algorithm 1: BFS
6 (3) Combining clusters

7 for (each cluster C; of GE%) from (i=1 to IC;]) do

8 if a category c in Cy,+y € C; then

9 \\ [_ CijUc

10 return cc(gg¥, ) Uc(gg¥)

1 return combined category cluster CC (GR x)
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\begin{algorithm} [h!]
\small
\KwIn{range category graph \textbf{$\texttt({G)*{\texttt(EW}}_ \texttt(R}S$}
\KwoOut { \texttt {combined category cluster}
\textbf {\texttt{CC}~ (S\texttt{G} *{\texttt{EW}]_(\texttt(R}, \texttt{t}}$)}}
\vspace*{0.3cm}
\For{\emph{ (each~\emph{t}-filtered
subgraph) ~\textbf { from} ~ (\texttt{R} ~~\emph{t)}-filtered subgraphs)}~}{
\textbf{ (1) Filtering subgraphs)\\
\While {\emph{ ($\texttt{w} (\texttt{g } “\texttt{e}_ ({\texttt{r,t}})\geq
\textbf{ \Fﬂyh t}1$5) 1}
b\fp xff{ {\texttt{ew}} {\texttt{r,t}} \cup

(\t‘D cttt \texttt{w} {\texttt{r}})s\\
\textbf (2) Identlfylng category clusters] using Algorithm 1: BFS \\
3 Comblnlng clusters}\\

cluster $\texttt{C) \texttt{i}$ of |

\ exttt xttt (R} ,\texttt{t}}§) ~\textbf{from}~ (\texttt{i=1}
)= }
category \texttt{c} in $\texttt{C} (\texttt{i+1}}$

") _\texttt{i}$} }
\texttt{i}§ $\cups S\texttt{c)s\\
\Return $\texttt{cc} (\texttt{g} {\texttt{ew}} {\texttt{r,t}}) \cup
\texttt{c} (\texttt(g) "(\texttt({ew \texttt(r}) s\\

\Return \texttt{combined category cluster}
\textbf {\texttt{CC)~ (S\texttt (G} *{\texttt{EW}) (\texttt(R,t}}$)])

\caption{\small~Graph Clustering based on \emph{m}-core nested clustering}
\label{algo: }
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Efl ©é [E RN onKkkng I EKAT 1endr ] JK O
Ol 61 NDrFTidiLhajf EnK &6 Jd IOk
Nh T hNhIhr[KNEGIJOnoInP
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bhhrﬁEEBﬁﬁemélPGernh
Ky KINKAN ik REK &1 i EOF 5 EK 0k &)
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é(l@puﬂA@agﬁ@ﬁ)ﬂéﬁtﬂlemrmmm @Ed
C"D(NENKIENR KT K Outp@issertion)d @] EGDIr rbeNh@s
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6 &INRA ENT T Aar O/
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a ¢ a =5 a G4 . . . .
AMAAEATNUFIULWANITILATIZY (Mathematic Preliminaries for Analysis)

d'i:l Y YV .
HanvuanuFudaudunaives algorithm:
. . oda & '
Discrete Mathematic filimslEauas:
" Jarian Exponential
LR St Logarithm

= 5lariEu Factorial

Wﬂﬁ%'u Exponential

& o . o & ad 4 ¥ @ o
WInDH Exponential A WWITUN BHNINLIVaINUIA VU NNTAY

& a, b (uiunass Taod a#0, b#0 usz m, n 1w wanda
1.aMa" =a"""
2.(@m" =a™

3.(ab) ™ =a"p"™
4. (alb) ™ = a™/p"

5.aMa" =a™m "

¢ 4 ad A o as o
Wanlafy Logarithms/masijiltnenzasnuwerizu Logarithms

=254 Logarithm Liusaunauiwuas Warldi Exponential

fwua M, N, a uaz b idudirwiuasiuan Teed a1, bE1uazi n iuiwinass
ud? mnsaagyld dadt

.log, MN =log_ M + log_N 7.alog, M=M
-log, M/N = log, M - log_ N

8. log,n M = 1/n log, M
.log, 1=0

9. lo M=-log. M
. log, M = nlog, M Y1/a g,

L 10. log, M = 1/ log, a tijo M # 1
log, M =log N fidailia M=N

D AW N
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ENKI NI RRNEND NKE KJ

I N & NEKNFKNIEGNSES T SpRde/MémorgBl ' T ni J el NJ &
AP KNL NT T Nij NTine} ES 1 Kk NEl ENKT SNENT
ABNKI Anhol k NT SNENKOG] KAJ T 81T Aj T cef
AD Ne NKHNIF n T KrolWEhNRKtés] NT 6T & EIJPE E C

290 KNL NT {Thigfliciedcg) NES | k N
01 K NEl ENIKE éeNOOE K J
A Compilémeé NI O8 1 k NT A rs¢Eip®IdEHE NN & h @1
T OET 6 EI KRl e®dnoo
A Run Tithe€ERecufion Bniel O6 1 Kk NT ir 6 e KRy I El
Aéel Ji NI 0TI KAQE§JOE ENK] KNI Kj KK I
] KNLNT 1T Nij Ni & BN SSRpiicomiestB DK A T
& NBEx@num mebnognN T rafdGtkikbei  KIKGNEF O3 1 n Ncel F
Al N6 e KNNI gl nNTOelrE&®yoerlinljeéel NJ
ESNI T T eelJOokTnr LnEDOJelemMRITNG NKINN
| KNJI kj keh el ] ono
AT KNYT T Nh&IFElTnijeéel NJ&ESNT nr e
| KNJT kj klFnRrlf
'6| Nr - 6kNIFEénBknE] ANEIF Eél J1 NI
1 E é d]] $pate CompaxisH® E n
- Instruction Space
EENEBFErITnijeil NIJ&SNI Aréel Joe 6kl K

- Data Space
éSNTlTrTnIJelNJéSN nr T ©F EEOLS
6] KIO E|K3mm@r@rﬁow@uo¢ SnNTl'Tél-Erqu'jel’
OT n TEENK®aJkmiJrif T O] KEO] KNEFTYT hOI jJI1
aragxgnTOENKlKNENLTn'olKoooo

int a, b;
char s[10], c;
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| KNJT kj KLNINKT O] KAr ']r“i“ ro8 N CEdosh EBFO Or
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int *p;
p = malloc(sizeof(int)*2);
OLGGKAE| HABINES L ST ESNENT T NE
| KNLNT T N&jiNNIE SNFK ERNE S Ediitei® 8Nt | JK NJ | K |
ESNT I TKFEFYTENKT SNENT &FET Al hSNOT NT

f(n) = efficiency
Alr A TeHOM E N K(@rowkhira@e®) ¢ T E B E Rgamdn @ 1

SNOEONENTIENBINEKRRE EEENK] (0MEKT & N |
6] RT LSNéenGO

—_—C =

AsymptoﬂcNotationsc(sKnEl)HG]l NGN“| al 1T Né
0] RTLAGKAEI #Ql nr Ejol SN AT T eh 6l
A Big@notati@h Bdyrptotic upper boind?  EE @ 68T 1 1 &
Worsag®h ] € N1 N & NK # BEMKEEIDEN ARG 1 mE |¢
| ATTn] KNLEé&Qoe: Nr |
- 7T NT N)@eEIBREEQgnT ENKOT NV 61 1
- E§gO1 NENKHNeéeI NIGnT Gol T h ©NT & |
- 81 Ny kFokNt ElIl @ed Block UMY KT AmJ K
A Bigh Bi®@megm)tati@ Bsymptotic lower boand7 | E& | 7 0 &

1) P Bdst@dsé 1 |

A Big§ Bighetaptatian@dymptotic tight botind 7 | E& I 7 ¢ &
& | E @veiade Gpgat 1 |

A Littl@notatian Rdyrmptotic béuhdE JPEE Qg A r |
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