oooooOooo o rd
0000 QUOUooooooooooooo

OO0 og
okamotoy@uec.ac.jp

oooooo

20130 120 60

0000020130 120 110 15:58

00 oo (oog) 0ooDoooo (7) 20130 120 60 1/45



0000000000000

oeUUUbbOOOOODLDOO

eUuibubuobobobobobobob

eUldbbOo0ObOObDbOoOobLOOn

oULdononoOd

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 2 /45



ooooooooomoboon

0000000 (discrete optimization problem) O 0O O
0000000000000 0 S, fO0000000D0O0DOO0O0O0

000  f(x)
00O xeS

ooooooooon
» SO0 0000

» f:S—>ROOO
oood

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 3/45



oo0o0o0ooooomoboD OO

0000000 (discrete optimization problem) O 0O O
00000000000 000 S, f000000oooooog

000 f(x)
000 xeS§

ooooooooo..
» SO0 00O (feasible set)
» 0000000 DOO00ODOO00bOO0OO0DbOOobCObOOobooOoboon
» SOO0D00D000ODO (feasible solution)

» fO 0000 (objective function)
» JO0O0O0OoOo0Ooobooo

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 4 /45



0000000000000 ]
oond

000 (optimal solution) O OO
oooooon

000 f(x)
000 xeS§

O000O00000 xeSOOOOOOODOOOO

000000 X eSO0000Of(x) < f(X)

» JO000000000000000

» SAQU0DO00D000OODOODOOOO
(COO0OODODU0D0OCOOoOOoOOOOoOoOoOoOooon)

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 5/ 45



oond

000 (optimal value) OO0
ooogoood

000  f(x)
000 xeS§

gbooboboooooooobooooon

goooobooboobboobooboboboobboobo

X1,X2€5|:||:||:||:| = f(Xl):f(Xg)

000000000000 000 (Dooo0oU100ooUoon)

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 6 /45



ooooood

0000 (neighborhood function) O O O
ooogoood

000  f(x)
000 xeS§

O0D000D000D0O000 N:S—2°500
O00xeSOO0O0xeN(x)DODODOODODOOO

.

000250 SO0000000000000 (0000 (0000))

0O (neighborhood) O O O
NOOOODOOO xeSOOOOONKx)ODOO

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 7 /45



0000000000000

oooon

00000 (local optimal solution) O O O
oooooon

000 f(x)
000 xeS§

D0D000D0000D0O0N:S—2°0000000
xeSO NOOODOOOOoOOouoooooooooooao

000 X eN(x)ODOOODOf(x) < f(x)

A,

ubbooobooboboobbuooboobbuooboobobooboo

NOOOOOOoOooOOoooOo1oooooooo ==0000o00

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 8 /45



ooooooooogoog

00000 (local search)DOOOODOO

m@O0O0xeSO000000O0 (00 xOOO0OOOO)
AOO0O0000O0
® 00 X eNx)0O00D f(x) < f(x) D00
X+ x'

@ 00000000000000
B x000 (00x0ONOOOODOOOOO (30 1.1))

oooooooooogn

» 0000 (performance guarantee)
0000000000 (CooUooo)oooooooo

» 000 (computational complexity)
dbdobdoboooboooooooooooooon

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 9 /45



oooooooon oooooo

00000 (local search)DOOOODOO

m@O0O0xeSO000000O0 (00 xOOO0OOOO)
Oooooon
@00 x eN(x)00000 f(x) < f(x)O0O
X+ x'
®@ 00000 ODODoOOoOoOoono

B x000 (00x0ONOOOODOOOOO (30 1.1))

gboboobobooboobboobooboonboo

max  f(x
x:00000 ( )

oo =222
f(Ooo)

» OO0 >1
» JO00O0O0O00O0Oo0Og

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 10 / 45



0000000000000

oooon

O0ooooooooo2ptd0dbdbobobobobO
» 0000000000000 004yn

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 11 / 45



0000000000000

0000000oo0oooooon 2eptdO

00000ooooooooon 2eptdO
000000000000

H - 00000000200000

H 00000000000 200000000000000O

2opt OO 0ODOODOODOO 20pt00oon

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 12 / 45



oooooooon oooon

(Papadimitriou, Steiglitz '78)

Ubob00«>100000
gbooooooooooooooooooogonog
2opt 00 0O00ODOOOODOODOODLDO «OOODOO

0000 6.6 (Papadimitriou, Steiglitz '78)

oboooOoa>800000
0o0o0o00oooooooooooo0 n0000000000O0
2opt 000 000O00OOOOOOOOO nOOODOO

0000000 000000000000 0000O0O0O0DOO000O0
» 000000 AP0 100" opooDOoOODOODOOOOO

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 13 / 45



ooooooooooooogoonog

gbe200000000O

» JO000008O0DO0DL0ODbODbODbODbODbOD
» 0000000000 € (e>0000000DODOOO)
» 0000000000 1+e€

gobobooooboouooooooo

ooooooooooooobod
ooooobo booooboooobooooo

d(i,j) < d(i, k) + d(k,J)

ooooooo Jq,j,<kO0000000000

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 14 / 45




oooooooon obooboobooooobo

XO00OOOOoOooycXx

XOOOOOoOOooooooooooo

YOOOOOOOOOO < XOOobOooooooo

gbboooobooobooan L

XOOOOOOooOoooooooo

X—-—{x}0000000000 <XOOoooooooo

OO00D00 xeXDOOOODOOOD

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 15 / 45



000000000000000000

eUuibubuobobobobobobob

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 16 / 45



000000000000000000

oooooooooooooooooo

ugbobooooboooboooboooo

0O 7.2 (Chandra, Karloff, Tovey '99)

obooooobooobooooobon
ob0o0o0oooooooooooooooooo
2opt000000000ODOOOOOO 4¢/n0O0
oboooOnOdbDODO

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 17 / 45



000000000000000000

goooooobooboooobn

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 18 / 45



000000000000000000

goooooobooboooobn

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 18 / 45



000000000000000000

goooooobooboooobn

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 18 / 45



000000000000000000

ooooooog

ad
» optU OO0
» 7= (7(1),7(2),...,7(n))DO00OOODO
. {(T(J'),Tm D) | d(r(). 7+ 1)) > 2 °."t}

Vi
» OO0EK CEC---CE,

00D0ie{l,...,nt00000E|<i-1 \

7(10)

(9)

(1) (3)

7(5)

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 19 / 45



000000000000000000

00 73000000000000 7200000 (1)
oo 73000

» |Ei|<0(0O000E =0)
» 000000-000000000000 <2-opt

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 20 / 45



000000000000000000

00 73000000000000 7200000 (1)

0073000
E|<0(0000E =0)
» 0000007000000000000 <2-opt

|Ex| <1
obooooor-rgoobo2000000000 <

\4

v

2 - opt

v

FEIEENGEED) 00ooO00oo (7)

V2

2013 O

120 60

20 / 45



000000000000000000

00 73000000000000 7200000 (1)

0073000

£ <0(0000E =0)

» 000000 7-000000000000 <£2-opt
B2l <1

obooooor-rgoobo2000000000 <

\4

v

2 - opt

v

v
m
In
1
—

2 - opt

v

oooooor-rgogobo/ooooooognD <L

00 OO0 (oog) 0o0oDoooo (7) 2013 O

V2

Vi

120 60

20 / 45



000000000000000000

00 73000000000000 7200000 (1)

0073000

£ <0(0000E =0)

» 000000 7-000000000000 <£2-opt
B2l <1

obooooor-rgoobo2000000000 <

\4

v

2 - opt

v

v
m
In

~

—

2 - opt

v

oooooor-rgogobo/ooooooognD <L

V2

Vi

n n
. 2 - opt
000 = 0000 /;000000000)<L
> B

i=1

FEIEENGEED) 00ooO00oo (7)

2013 O

120 60

20 / 45



000000000000000000

00 73000000000000 7200000 (2)

ugboog

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 21/ 45



000000000000000000

00 73000000000000 7200000 (2)

ugboog

ogooo
7000 <4vn-opt

00000000 4yn00

00 OO0 (oog) 0o0oDoooo (7) 2013 O

120 60 21/ 45



00 73000000000000 7200000 (2)

ugboog

ogooo
7000 <4vn-opt

00000000 4yn00 O

ogoogoo
oov3000

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 21/ 45




000000000000000000

0073000 (1)

RN
» optl OO
» 7= (7(1),7(2),...,7(n)D0000D0

» 6= {06+ 1) 140G+ 1) > 22

» OO0EKECEC---CE,

000 ie{l,...,nt00000|E|<i-1 \

000000000 /00000|E|>i00000000000O0O0O

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 22 / 45



. 000000000000000000
0073000 (2)

000-0000000000000000000
» 0000 a000 t(a)000 h(a)
EE00D000a000uw=t(a)00000

»DDDTU:{( V| & € E;,d(u,t(a ))<}

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 23 / 45



0000000000000000

0073000 (2)

[}

0

000-0000000000000000000
» 0000 a000 t(a)000 h(a)
EE00D000a000uw=t(a)00000

»DDDTU:{( V14 € E,d(u,t(a ))<}

00 00 (ooo) 000o0O00oo (7)

2013 O

120 60

23 / 45



. 000000000000000000
0073000 (2)

000-0000000000000000000
» 0000 a000 t(a)000 h(a)
EE00D000a000uw=t(a)00000

»DDDTU:{( V| & € E;,d(u,t(a ))<}

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 23 / 45



. 000000000000000000
0073000 (2)

000-0000000000000000000
» 0000 a000 t(a)000 h(a)
EE00D000a000uw=t(a)00000

»DDDTU:{( V| & € E;,d(u,t(a ))<}

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 23 / 45



. 000000000000000000
0073000 (2)

000-0000000000000000000
» 0000 a000 t(a)000 h(a)
EE00D000a000uw=t(a)00000

»DDDTU:{( V| & € E;,d(u,t(a ))<}

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 23 / 45



. 000000000000000000
0073000 (2)

000-0000000000000000000
» 0000 a000 t(a)000 h(a)
EE00D000a000uw=t(a)00000

»DDDTU:{( V| & € E;,d(u,t(a ))<}

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 23 / 45



. 000000000000000000
0073000 (2)

000-0000000000000000000
» 0000 a000 t(a)000 h(a)
EE00D000a000uw=t(a)00000

»DDDTU:{( V| & € E;,d(u,t(a ))<}

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 23 / 45



0073000 (3)07,000 (1)

v,we T,000000 (v#w)

t t 2 -opt
> d(v,w)Sd(v,u)%—d(u,w)S£+£: op

Vi Vi Vi
tooogoa
2 - opt
oooooT1, 000020000000 ——0O0O
Vi
__apt
Tu // \/’T\\
7/ ° .\
/ \
/e \
llv u ‘|
\ \L’V/
\ /
\ /

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 24 / 45



0073000 07,000 (2)

v,we T,000000 (v#w)
» VOvOOOOOO (00000
» wOwOOO0O0O0O 00000
Uboob0O0r0 2ept0000D00DOODODODODODOD

2 - opt
d(v',w') >
(vi,w)) = 7
gdoooouooooouoooa
__aopt
T // \ﬁ\\
u 4 ° o>
/ \

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 25 / 45



0073000 07,000 (2)

v,we T,000000 (v#w)
» VOvOOOOOO (00000
» wOwOOO0O0O0O 00000
Uboob0O0r0 2ept0000D00DOODODODODODOD

2 - opt

Vi

d(v',w') >

gbobooobooboobobod

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 25 / 45



0073000 (507,000 (3)

ugooooobon
» 700000 (v,v)O (w,w) O (v,w)O (V,w') 0O
00000070000
» 7000 =7000 —d(v,V)—d(w,w)+d(v,w)+d(V,w)
» 70 7r02pt000000000000O00O0

000 <7000

00 00 (ooo) 000o0O00oo (7) 20130 120 6 O 26 / 45



. 000000000000000000
0073000 (607,000 (4)

000000000 (00)
» 000000

000 < 7000
= 7000 —d(v,V)—d(w,w)+d(v,w)+d(V,w)

~d(v,w') > d(v,V)+d(w,w)—d(v,w)
S 2 -opt 2-opt_2‘opt
T Wi Vi Vi
_ 2-opt
= T

gd(v,v),(w,w)e EOODOv,we Ty

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 27 / 45



0073000 (70T, 0000000000

| Tul < Vi

00740000000000
» |T,|>+/i00o0Doo0o
» H,0 T,000000000 0000000000000

(IHu| = ITul > Vi)

» JO00000000O0AH, 00002000000 Z{%’t
__opt
- Vi g~

TU //

o \\/‘ <,
o, u

|

o \o

\

o\

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 28 / 45

/)

\@
\
/
/
/




000000000000000000

0073000 (70T, 0000000000

| Tul < Vi

00740000000000
» |T,|>+/i00o0Doo0o
» H,0 T,000000000 0000000000000

(IHu| = ITul > Vi)
» JO00000000O0AH, 00002000000 22'\%’t
__opt
Hu - Vi g~

TU //

o \‘ —,
o, u

|

o \o

\

o\

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60

/)

\@
\
/
/
/

28 / 45



000000000000000000

0073000 (8)07,0000000000 (00)

| Tyl < Vi

0074000 (00)O

» 0000H,0000000000 >2-opt
»007100000000000000 >2-opt

» 000000000000000 =opt00000000

__opt
H, et

TU Ve g N\
o \‘ oq— 4 .
. \@
[ ] I u \
| |
" \' /
\ /
.\ /

00ooO00oo (7)

00 OO0 (oog) 20130 120 60 29 / 45



000000000000000000

0073000 (8)07,0000000000 (00)

| Tyl < Vi \

0074000 (00)O

» 0000H,0000000000 >2-opt
»007100000000000000 >2-opt

» 000000000000000 =opt00000000

H.,

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 29 / 45



000000000000000000

0073000 (9000000000

RN
» optl OO
» 7= (7(1),7(2),...,7(n)D0000D0

> Ei= {(TO),T(H 1) | d(r(j), 7(j +1)) > 2'°'°t}

oooooog 7.3

000 ie{l,...,nt00000|E|<i-1

» 000000000000 /00000|E|>1i
» O0O0E 00000 a000w=t(a)0000O0O0

t
T, = {t(a') |4 € E;, d(u, t(d)) < °p,}
Vi
» 00 7.40|Ty| < Vi

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 30 / 45



000000000000000000

0073000 (10)00000000 (1)

E000D0O00ODOOOO0 XOoUODOoo vyoooooooo
A XOODODOOOwODOOOOYOODOO

A u000000 L\%DDDDDDDDDDD XOOO0OOoOO

BUOOOX=00OOOOOOOO

00 oo (oog) 0ooDoooo (7) 20130 120 6 O

31/ 45



000000000000000000

0073000 (10)00000000 (1)

E000D0O00ODOOOO0 XOoUODOoo vyoooooooo
A XOODODOOOwODOOOOYOODOO

A u000000 L\%DDDDDDDDDDD XOOO0OOoOO

BUOOOX=00OOOOOOOO

00 oo (oog) 0ooDoooo (7) 20130 120 6 O

31/ 45



000000000000000000

0073000 (10)00000000 (1)

E000D0O00ODOOOO0 XOoUODOoo vyoooooooo
A XOODODOOOwODOOOOYOODOO

A u000000 L\%DDDDDDDDDDD XOOO0OOoOO

BUOOOX=00OOOOOOOO

® [ ) [ ]
e NG ° g

/ ° \ o s N
/ o \ 6 © o o
! o | { \
\ e 0 | uo P
\ / e \ /
7 \ /

00 oo (oog) 0ooDoooo (7) 20130 120 6 O

31/ 45



000000000000000000

0073000 (10)00000000 (1)

E000D0O00ODOOOO0 XOoUODOoo vyoooooooo
A XOODODOOOwODOOOOYOODOO

A u000000 L\%DDDDDDDDDDD XOOO0OOoOO
BUOOOX=00OOOOOOOO

.
°
° ° .

L >~ e ° /,_\.\
/e NNt \
/ ° /\/ ‘\\. o o
| ® | / \
| e ¢ 0 u \ o ‘
\ I/ o \ ! /
: Y N )
\ N/

00 oo (oog) 0ooDoooo (7) 20130 120 6 O

31/ 45



000000000000000000

0073000 (10)00000000 (1)

E000D0O00ODOOOO0 XOoUODOoo vyoooooooo
A XOODODOOOwODOOOOYOODOO

A u000000 L\%DDDDDDDDDDD XOOO0OOoOO
BUOOOX=00OOOOOOOO

[ ]
PY \
! \
[ © | ®
e ~_ e/ ® -~
/7 Ve \//——.-\/ \
/ ~_o_\Y AN o o
| ® A N \
| e (3 I \ o ‘
\ I/ o \ ! /
: Y \ / /
\ N/ .

00 oo (oog) 0ooDoooo (7) 20130 120 6 O

31/ 45



000000000000000000

0073000 (10)00000000 (1)

E000D0O00ODOOOO0 XOoUODOoo vyoooooooo
A XOODODOOOwODOOOOYOODOO

A u000000 L\%DDDDDDDDDDD XOOO0OOoOO
BUOOOX=00OOOOOOOO

00 oo (oog) 0ooDoooo (7) 20130 120 6 O

31/ 45



0073000 (10)00000000 (1)

E000D0O00ODOOOO0 XOoUODOoo vyoooooooo
A XOODODOOOwODOOOOYOODOO

A u000000 L\%DDDDDDDDDDD XOOO0OOoOO
BUOOOX=00OOOOOOOO

!
N s I I o \
/ \ 1
I * \ v /
\ \ ‘e
| ® C N /o //
-
AT TS .\'.’ /"‘::.:
/ \. \///—-.s\/ \
/ ~_ 0.\ oo o o
I ® /) =S \
| e (3 I \ o ‘
\ I/ o \ ! /
Y N ,
\ N/ 3

00 00 (ooo) 000o0O00oo (7)

20130 120 6 O 31/ 45



000000000000000000

0073000 (1)00000000 (2)

Y| > Vi \

00750000
» |Y|0ODODOO0OOO0O0O0O0O
»0200000000000000 <|T,|<Vi (0O 7.4)
» - |X|=0200000000000000 x0000 <vi-|Y|

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 32 /45



000000000000000000

0073000 (1)00000000 (2)

Y| > Vi \

00750000
» |Y|0ODODOO0OOO0O0O0O0O
»0200000000000000 <|T,|<Vi (0O 7.4)
» - |X|=0200000000000000 x0000 <vi-|Y|

000X =|E6|>i
i<V |Y

v

v

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 32 /45



000000000000000000

0073000 (1)00000000 (2)

Y| > Vi \

00750000
» |Y|0ODODOO0OOO0O0O0O0O
»0200000000000000 <|T,|<Vi (0O 7.4)
» - |X|=0200000000000000 x0000 <vi-|Y|

» 000X =|E| >
> i< Vi Y|
> Y[ > Vi O

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 32 /45



000000000000000000

0073000 (1200000000 (3)

oo00o0o00o Yoono
>YDDDD2DDDDDDD>9%

2t
> |Y|>+i(0O 7.5)

oooooo
YDDDDDDDDDD>VT%%:wt
0000000071000
opt=00000000000 >YOO0DO00OO0O0OO0OO > opt

oooon O

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 33 /45



000000000000000000

O00000000000o0o0ooooo (o)

ugbobooooboooboooboooo

0O 7.2 (Chandra, Karloff, Tovey '99)

obooooobooobooooobon
ob0o0o0oooooooooooooooooo
2opt000000000ODOOOOOO 4¢/n0O0
oboooOnOdbDODO

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 34 /45



000000000000000000

000000000000D000 (Chandra, Karloff, Tovey '99)

Obo0oo00obooboooo 2ptdnogonog

obobooobooooooood

» 00000000000000000000 4/n00
» JO0O00obbooobooboobbon %ﬁDD

v

uboooboabood

» 0000000000000 0000O0O0O Ologn)

» JO00O000000000DbLO00D0DbOOO0 Q(uo;ogn)

.

B. Chandra, H. Karloff, and C. Tovey, New results on the old k-opt algorithm for the
traveling salesman problem. SIAM J. Comput. 28 (1999) 1998-2029.

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 35 /45



000000000000000000

eUldbbOo0ObOObDbOoOobLOOn

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 36 / 45



O000000000ooo (oo)

00000 (local search)DOOOODOO

m@mO0O0xeSOO00O0000O0 (D0 xOOOOOOO)
AOO0O0000O0
® 00 X eNx)0O00D f(x) < f(x) D00
X+ x'

@ 00000000000000
B x000 (00x0ONOOOODOOOOO (30 1.1))

oooooobDoonNDOODOObOOO

oooooooooogn

» 0000 (performance guarantee)
0000000000 (Cooooo)oooooooo

» [0 (computational complexity)
gbbotdoboootdootoooooooooodoon

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 37 /45



ooooooooooooogoonog

00000 (local search)DOOOODOO

m@mO0O0xeSOO00O0000O0 (D0 xOOOOOOO)
Oooooon
@00 x eN(x)00000 f(x) < f(x)O0O
X+ x'
@@ UI0000D0O0000O00O00O0O

B x000 (00x0ONOOOODOOOOO (30 1.1))

oooooooooogn

» 0000 (00D0D000)
» 00000000000 (*N(x)0O00O0 (000)3|N(X)|)

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 38 /45



goooobooooooooboooon

00000 (local search)DOOOODOO

@O0O0xeSOO00O000O0O0 (00 xOOOO0OO0O0O0) 00 Ty
AO0O0O00000 0000 k
® 00 X eNx)DO00D f(x)<f(x)000 <00 Tc
X+ x'

@ 00000000000000
B x000 (00x0ONOOOODOOOOO (30 1.1))

D0oo0ooo
000 Ta+k-Tc

vbboobobooboobboobooboobboodobooaoood

» T,0000
» k- TcOOODO

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 39 / 45



goooobooooooooboooon

00000 (local search) DO O OO OO

mUO0O0xeSOO0O0OOO0OO0OO (D0 xOOOO0OOOO) <00 Ta
ACOO000000 0000 k
® 00X eNx)ODOO0D f(x)< f(x)000 00 Te
X x'
Q@ UI0000O00000O00O0O

B x000 (00xO0ONOOODODODOOOO (00 1.1))

ogooooon
000 Ta+k-Tc

000000000000 000D000000000000On
» T,00000
» kODOODOO
» TcOODOO

FEIEENGEED) 00ooO00oo (7) 20130 120 6 O 40 / 45



000000000000000000

oooboooooooo

00000 (local search)DOOOODOO

@O0O0xeSOO00O000O0O0 (00 xOOOO0OO0O0O0) 00 Ty
AO0O0O00000 0000 k
@00 X eNx)00000 f(x)< f(x) 000 00 T¢
X+ x'
@@ UI0000D0O0000O00O00O0O

B x000 (00x0ONOOOODOOOOO (30 1.1))

ooogd 1
oooooog

0D0O000000000000O000O0
(00OOoOoooon)

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 41 / 45



000000000000000000

oooon

oboboooooan

B 000 (1)000000000 (12/13)
@ o000 (000000 (12/20)
0000000

KOO0 (300000000000 (1/10)
0000000000000000

m OO0 (40000000 (1/24)
000000000000000000000

B OO0 (50000 PLSO PLSOOO (1/31)

EO0OO (6)0PLSOOD (2/7)

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 42 / 45



oo

oULdononoOd

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 43 / 45



oooooooon

» 0000000
» 0000 (D0000000)
» 00000
» 00000
» 0000000000000 00D00000 « 00

» J00000 OK
» 000 OK

00 oo (oog) 0ooDoooo (7) 20130 120 6 O 44 / 45



oo

oeUUUbbOOOOODLDOO

eUuibubuobobobobobobob

eUldbbOo0ObOObDbOoOobLOOn

oULdononoOd

00 OO0 (oog) 0o0oDoooo (7) 20130 120 60 45 / 45



	局所探索法の評価観点：復習
	近似比の上界：三角不等式を満たす場合
	局所探索法の計算量：復習と予備的考察
	今日のまとめ

