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¢ HIMBEALEERNERICE-TEERT
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E={(12),(15),(2,3),(2,5),(3,4),(4,5),(4,6)}
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V :={P,Q,R,S,T}

E={(P,Q),(P,S),(P,T),(T,Q),(T,S),(5,0Q),
(S,R),(Q,R)} AORMIEZOHALT HLOFM




vV ={P,Q,R,S, T} S

E={(P,Q),(P,S),(P,T),(T,Q),(T,S),(5,0Q),
(S,R),(Q,R)} AORMIEZOHALT HLOFM
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B C B C
Graph1 Graph2

V :={A B,C,D}
E:={(A B),(AC), (A D),(B,C),(B,D),(C,D)}
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557D 13X (path)
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?ﬁ |14 27 (directedgraph:digraph)
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FEETdigraph&IE 5,



http://upload.wikimedia.org/wikipedia/commons/a/a2/Directed.svg
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http://en.wikipedia.org/wiki/Image:Undirected.svg
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V:={P,Q,R,S,T}
E ={{(P,Q),4}.{(P,S).13.{(P,T),3}{(T.Q).4}.
{(T,s).2},{(Q,S).1}.{(S,R),4}.{(Q,R),2}}
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http://ja.wikipedia.org/wiki/1736%E5%B9%B4
http://ja.wikipedia.org/wiki/%E4%B8%80%E7%AD%86%E6%9B%B8%E3%81%8D#.E3.82.B1.E3.83.BC.E3.83.8B.E3.83.92.E3.82.B9.E3.83.99.E3.83.AB.E3.82.AF.E3.81.AE.E5.95.8F.E9.A1.8C
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http://upload.wikimedia.org/wikipedia/commons/5/5d/Konigsberg_bridges.png
http://upload.wikimedia.org/wikipedia/commons/9/91/7_bridges.svg
http://en.wikipedia.org/wiki/Image:Konigsburg_graph.svg
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http://ja.wikipedia.org/w/index.php?title=%E9%9A%A3%E6%8E%A5%E3%83%AA%E3%82%B9%E3%83%88&action=edit&redlink=1
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|3 57k i=) A(Python)

ATEESIZAWVWTEREEY X FOEE
from collections import defaultdict
H7 7 7 D7 —Z@BEEELIAL—F > (P T ABEED)
def graph adj list(Edges):
E =len(Edges) # — v T D E & EIZfRUA
adj list = defaultdict(list) #&E = 0D 2 % 2 @) Hik
foriinrange(E): #4#4& VW E L L —7FD 0 bx v TODOE FE T
u, v=Edges[i] # u.,v = (1,2) <> u=1;v=2[F EF = fC A
adj_list[u].append(v) # #&[a 77 7 7 /20 Tvidull BEEL TV 5
adj list[v].append(u) # uldviZBEEEE L T 5
#HEEFICEINENDS. ROERE 2B
return adj list # FFEBF RV E & L TiE9

#Hi# MAIN PROGRAM ##
#HedgesEEIXIEN - EFNDO v (FFAFEHYOU A MEEMHMENLD
edges = [(1,2),(1,5),(2,3),(2,5),(3,4),(4,5),(4,6)]
# LEICEBEINTCBEEREZNFCHL, 5|&&E L T2y PP Y X |
cgraph = graph adj list(edges)
# 77 7E2HANT D
print "Graph of % d Nodes and %od Edges."" % (len(graph).len(edges))
print ""Adjacent list:"'
Hprint graph
print "' {""
for Kin graph:
print "t K, ", graph[k],"."
print "'}




BT 708" A (Python)

Graph of 6 Nodes and 7 Edges.
Adjacent list:
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PythonTIEEE RV ARD T 2B EFFHERZRAVTEET 5,
HEREF—(/—FR) LE AN BEE/—R) Z2{3EMI LX)
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[B=ATH: V57D T—3EE (2)

@6 DN/—KE 7 DDORE(TID)ISRBY
S0 —H: EETIO0EIDIEUIE L

ZHEET=ZATXI (FR., EHE)
(001 00 1 0
S T O N e
010100
001011
1 10100
0 0 01 0 O

V :={1,2,3,4,5,6}
E = {{1,23,{1513,{2,31},{2,51} {3,413 {4,51} {4,6,1}}



N 21T D E=EH
(Python)

# U A MELZ W TCERBETHI DR
W 7 7 D7 — A EEEEDIN—F L (s T AEE)
def graph matrix(Edges,nodes):
V.E = nodes len(Edges) # / — FD#M L =~ P DEZEVEEREIZRA
# adj matrixTANEE Z AL T2 (ETOEERZ2027T5)
adj matrix = [[0]*V foriin range(V)]
#AABRVIELAL—FICXd. BEE — Ficadj matrix® ERZ1ICEE T 5
foriin range(E):
u, v, w = EdgesJi]
adj matrix|[v-1][u-1] = adj matrix[u-1][v-1] =w
#adj matrixZ R V{H & L TR
return adj matrix

Hit MAIN PROGRANM ##
edges = [(1,2,1),(1,5,1),(2,3,1),(2,5,1),(3,4,1),(4,5,1),(4,6,1)]

graph = graph matrix(edges,6)

print "Graph of %d Nodes and %d Edges." % (len(graph).len(edges))

print ""Adjacent Matrix:\n"

for each in graph:#eachZE > WH T2 L 14780 —47-3>H 14 5
print each



BT SR E1T A D ELZEH
(Python)

/N

-
-
Graph of 6 Nodes and 7 Edges.
Adjacent Matrix:

(0O, 1, 0, O, 1, O]
(L, 0, 1, 0, 1, O]
([0, 1, O, 1, O, O]
(0, O, 1, O, 1, 1]
(1, 1, 0, 1, O, O]
[0, @, O, 1, O, O]

e
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http://www.graphviz.org/Gallery/undirected/process.gv.txt
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http://www.graphviz.org/Gallery/directed/unix.gv.txt
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http://www.graphviz.org/Gallery/twopi/twopi2.gv.txt
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IRR O REZERDI 57
(Vacuum world state space )

(e [ s [

S S

e [T O (&L T =D

/\

- S -
Tar =l e
CQ“UD

S S

@ KEE(states)? IKRE1-BMD &R/ &£ & (integer dirt and robot location)

® 174 (actions)? L:EIZEIC, RiAIZEIC, SiRLVAL (Left, Right, Suck)
® J—)L1&&E (goal test)?E ALV (no dirt at all locations)

@ FEIROZXB(path cost)? 1&/ < D1TAIL. XM ZE T S(1 per action)







$ AT OSSO AEETDA L FDOESE

F A7V DS S 7OIRE

3

T

t HFET—PBETRHW IS OREESET S

F

L= 4{'"a": {'C":2, '"D'":&}, '"B": {"'D":8, "A":3:,
c': {'D":7F, "E":5}, 'D": {"E":-2%}, "E": {}}

# GraphT S A% FEFE:ET S

3

cla=s=z Graph:

def  dinit  (self, g): & fTEAA o F
zelf.g = g

def Vertex(=self): F - FDhESFET A o FiFEEOE+—DES
return self.g.keyvsi()

def BdF (self,w): F /S —FvlClBEET L —FPOUZ FaERT A P
return self.g[wv] .kevys I:]-

def w(zself,u,v): A= Fur A= FevDEOEAwEET A 2w F
return self.gu] [+]

F WA IFOISLTT .,
G = Graph(L) % LOZGZ 2T —H%FcELhW2AFFc 0 IS TICHRATS

print ("S5 7MA 4 0B 22" 3 (G))

print ("9SS 7DEFE: 23 " 3 (G.g))

print (" — FMEE: 23" 3 (G.Vertex()))

print (" — Fr'p'|[CBEET S S — FD U2 F: 2= 3 (G.AAF("'D")))
print ("E& (weight) D->E: %=z " % (G.w('D','E")))




Python 3 A9 5 L

== RESTART ==
¥
757014 j@ ¢ main Graph object at 0x02AA2690>
7370 2: | C'v 2, "D 6, C RS, D' T, BN LAY, D'
b'E 'D'. '[ E'. -21}
J-FO%3g: diet keys(['V, 'C', B, R, DY)
J=F D CREETA - FOYUR b dict keys(['E'])
g3 (weight) D->E: -2
¥3y




NALT T2y (A Bayesian
Network)

N

D

P

2. %R J—RIZ G =T

NAOT o2 ykE:

1L BEMFERAKT ST
directed acyclic graph)

& 2% (Conditional Probability Table)AY{+<

A P(A) ||A B P(B|A) || B D P(D|B) || B C P(C|B)

false | 0.6 false | false | 0.01 false | false | 0.02 false | false | 0.4

true | 0.4 false | true 0.99 false | true 0.98 false | true 0.6
true | false | 0.7 true | false | 0.05 true | false | 0.9
true | true 0.3 true | true 0.95 true | true 0.1




NA T 2y (Bayesian Network)t'&
T 251 5K (Bayesian Classifier)

< B T @ P SHMM (Hidden Markov Model)

EFEMMHENA T2 Fwh
t1 2 » 13 L. [FRETRT/—F
l l l OltHi e EFFH T /—F
01 04 o3

INI—2 (1) ik Tk #1bBayesian Classifier
EFMENLZT oAk

1

N
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IR - /—K0, ROL—k/—F)
| 9%/ —F(Closed List) ¢
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jerturbations

Zellular ne

- -
[ .
Variome

Virome
C .o. « 4 ¥ ] | EBV
¥ N\® e — HPV
::.'o o ofeg °  —— Adenovirus
W S 'Oo ° o. Polyomavirus
® LY e) [ ]
o i
®e
O e®
‘:- Q
o’ Oe
o o0
e 3
oo \ o
0P o *9
° ‘,',.. 3 oo O Viral protein
5] o’ ® Host protein

Low-risk
High-risk
Cutaneous

. .
; ; ; ;
t t t t

Degree in Y2H
virus—host interactome
N w S (6]

-

Q Viral ORFs: 144

v

v

[ Y2H vectors: 123 ] [Retroviral vectors: 87 ]

¢ Transduction

Human -
ORFeome [IMR-QO cell lines: 75 ]
51 } QC: 64
Protein § 3 RNA
a
O?Qo AA =8 @ ‘
o8 % o
Y2H: 53 TAP-MS: 54 )| Microarray: 63
JL il
Protein—protein interactions Expression
1@ ©® © ¢ ¢ 00000 omow °
8] ...‘..."-0- “oe lo ; .
1 10 50 100 200

Degree in host interactome

« Significantly targeted host proteins 1 protein
» Expectedly targeted host proteins O 5 proteins
« Significantly untargeted host proteins () 25 proteins

1,000 47 200 A
> >
(6] (6]
o=t <
8 500 - 2 100 A
o o
o o
w (VIR
0 i L) ) I 0 3 T T T
0 20 40 1 3 5
Shared host targets Ratio = E6 of same class
of HPV E6 proteins " E6 of different class
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t t t t t t t t t t
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IVWE DX a1—T DIRREZERIET 57

S TSTDM A
@ AR —F—(LIRREER (8. #%) (edges)
@ KRB (T = X [E/—F(vertex)







