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ać
.

W
ie

m
y

je
dn

ak
,

że
m

us
im

y
za

pl
an

ow
ać
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żd

a
z

ni
ch

w
ym

ag
a

st
ar

an
ne

go
ro

zw
aż
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ró

w
op

is
u

•
pr

ze
st

rz
eń
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ó
ln

y
sc

h
e

m
a

t
p

rz
e

sz
u

k
iw

a
n

ia
w

p
rz

e
st

rz
e

n
i

st
a

n
ó
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yż

sz
y

za
pi

s
al

go
ry

tm
u

G
T

(G
en
er
at
e-
an
d
-T
es
t)

su
ge

ru
je

,
że

w
yb

ie
ra

on
pi

er
w

sz
y

m
oż
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ać

w
e

w
sz

ys
tk

ic
h

m
oż
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ód

 le
m

st
ra

te
gi

i
p

oi
nf

or
m

ow
an

ej
,

p
om

ag
aj

a֒c
w

w
yb

or
ze

w
 la

śc
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oś

ci
od

st
an

u
st

ar
to

w
eg

o.
Je

śl
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ć
op

er
at

or
pr

ow
ad

za֒
cy

do
st

an
u,

z
kt

ór
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śc

iw
eg

o
w

yb
or

u
op

er
at

or
a.

M
et

o
d

y
pr

ze
sz

u
ki

w
an

ia
—

pr
ze

sz
u

ki
w

an
ie

z
n

aw
ra

ca
n

ie
m

8



W
yk

ry
w

a
n

ie
p

o
w

ta
rz

a
ja֒

cy
ch

si
e֒

st
a

n
ó
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eż
w

sz
ys

tk
ic

h
in

ny
ch

al
go

ry
tm

ów
pr

ze
sz

uk
iw

an
ia

—
je

st
m

oż
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żd

eg
o

no
w

eg
o

st
an

u,
cz

y
te

n
st

an
ni

e
zn

aj
du

je
si

e֒
ju

ż
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oż

na
uz

ys
ka

ć
z

sy
nt

ak
ty

cz
ne

j
an

al
iz

y
op

is
u

pr
ob

le
m

u,
•

kt
ór
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ć
fo

rm
al

ni
e

p
op

ra
w

ne
go

uz
as

ad
ni

en
ia

,
a

ta
kż
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śl
a

si
e֒

w
in

fo
rm

at
yc

e
ja

ko
m

et
od

y
za

ch
 la

nn
e.

Ic
h

b
ez

p
oś
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yż

ar
za

n
ie

S
ku

te
cz

na֒
i

cz
e֒s

to
st

os
ow

an
a֒

gr
up

e֒
m

et
od

gr
ad

ie
nt

ow
yc

h
st

an
ow

i
te

ch
ni

ka
zw

an
a

w
yż
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ńs
tw

a.

Ja
k

w
id

ać
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dó

w
V

L
S

I,
si

ec
i

ró
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ń

op
ty

m
al

iz
ac

ji
pr

oc
es

ów
z l

oż
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oś

ć
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iż

m
ów

i
si

e֒
o

lis
ta

ch
w

e֒z
 ló
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ró
w

n
e

g
o

ko
sz

tu
(u
n
if
or
m
-c
os
t
se
ar
ch

U
C

S
),

w
ym

ag
a

ka
żd
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ć

na
jg

or
sz

eg
o

pr
zy

pa
dk

u,
za

ró
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ć
ża
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ór

aś
z

ni
ch

ni
e

ok
aż
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śc

ie
żk
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źl
e

oc
en

ia
ja֒

st
an

y,
al

e
p

o
ro

zw
in

ie֒
ci

u
ki

lk
u

ni
ep

ot
rz

eb
ny

ch
w

e֒z
 ló
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kí

s
b l

a֒d
sy

st
em

at
yc

zn
y,

np
.

ja
ko

na
jle

ps
za֒

ko
ns

ek
w

en
tn

ie
w

sk
az

uj
e

dr
og

e֒,
kt

ór
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oż

e
p

op
ra

w
ni

e
os

za
co

w
uj

e
w

ie
le

w
e֒z

 ló
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żn
yc

h
al

go
ry

tm
ac

h
pr

ze
sz

uk
iw

an
ia

gr
af

ów
.

M
et

o
d

y
pr

ze
sz

u
ki

w
an

ia
—

pr
ze

sz
u

ki
w

an
ie

gr
af

ów
28



M
o

d
yfi

k
a

cj
a

fu
n

k
cj

i
w

yb
o

ru
—

k
o

sz
t

p
rz

e
b

yt
e

j
d

ro
g

i

R
oz

w
aż
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ż
da

w
ać
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śl

a
ja

ki
eś
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ni
e

m
a

w
p l

yw
u,

cz
y

sa֒
on

e
ba

rd
zi

ej
cz

y
m

ni
ej

od
da

lo
ne

od
st

ar
tu

.
D

ec
yd

uj
e

 la֒
cz

na
oc

en
a,

cz
y

pr
ze

z
da

ny
st

an
pr

ow
ad

zi
na

jle
ps

za
dr

og
a

do
ro

zw
ia֒

za
ni

a.

A
lg

or
yt

m
pr

ze
sz

uk
iw

an
ia

gr
af

ów
st

os
uj

a֒c
y

p
ow

yż
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tó

w
,

za
te

m
by

w
a

na
zy

w
an

e
op

ty
m

iz
m

em
.

M
oż
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aż
e

je
st

je
dn

a֒
z

m
et

od
ko

ns
tr

uk
cj

i
ta

ki
ch

fu
nk

cj
i)

.

Je
sz

cz
e

m
oc

ni
ej

sz
a֒

w
 la

sn
oś
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,

że
dl

a
fu

nk
cj

i
h
(n
)

sp
e l

ni
aj

a֒c
yc

h
og

ra
ni

cz
en

ie
m

on
ot

on
ic

zn
e

al
go

ry
tm

A
*

za
w

sz
e

m
a

ju
ż
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yć
z l

oż
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,
cz

yl
i

ab
y

al
go

ry
tm

A
*

dz
ia

 la
 l

w
cz

as
ie

w
ie

lo
m

ia
no

w
ym

,
b l

a֒d
w

he
ur

ys
ty

cz
ne

j
fu

nk
cj

i
oc

en
y

ni
e

p
ow

in
ie

n
pr

ze
kr

oc
zy

ć
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św
ie

ci
e

rz
ec

zy
w

is
ty

m
.

O
dp

ow
ie

dź
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ć
w

 la
śn
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ór
yś
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ć
ut

ru
dn

io
ne

ze
w

zg
le֒

du
na

w
 la

sn
oś
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ć,
ab

y
sk

ut
ec

zn
ie

pr
zy

bl
iż
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eś

ć
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oś

ci
w

pr
zy

pa
dk

u
al

go
ry

tm
u

D
ijk

st
ry

(r
ów

no
ko

sz
to

w
eg

o)
,

je
dn

ak
p

os
ia

da
ja֒

c
w

yr
afi

no
w

an
a֒,

uk
ie

ru
nk

ow
an

a֒
he

ur
ys

ty
ke֒

,
le

pi
ej

je
j

za
uf

ać
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ać

,
ek

sp
er

ym
en

to
w

ać
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ż

lic
zb

a
ru

ch
ów

w
ka

żd
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Ś

ro
de

k
w

no
si

1,
je

śl
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tó
w

o
je

dn
a֒

p
oz

yc
je֒

,
al

e
ni

ez
al

eż
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ać
za

zn
ac

za֒
ce

dl
a

os
za

co
w

an
ia

od
le

g l
oś
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ć
si

e֒
ty

ch
w

sp
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kó

w
.

Z
au

w
aż
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oż

liw
e,

że
op

ty
m

al
ne

w
ar

to
śc
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ać
w

ty
p

ow
ej

gr
ze

dw
uo

so
b

ow
ej

ze
w

zg
le֒

du
na

ko
ni

ec
zn

oś
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śl

i
w

e֒z
e l

od
p

ow
ia

da
ru

ch
ow

i
M

A
X

-a
,

i
m

in
im

al
na

ze
w

sz
ys

tk
ic

h
ga

 le֒
zi

je
śl
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śc

i
p

o
zy

cj
i,

ab
y

p
od

ob
ni

e
ja

k
w

zw
yk

 ly
ch

m
et

od
ac

h
pr

ze
sz

uk
iw

an
ia

pr
ze

st
rz

en
i

st
an

ów
,

w
yz

na
cz

ać
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ić
w

ar
to

ść
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ć
ty

lk
o

11
.

Ź
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gó
ln

yc
h

gr
ac

zy
.

K
aż
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dź
m

i
za

cz
e֒ l

o
sp

ad
ać

.

O
th

el
lo

:
m

is
tr

zo
w

ie
ni

e
ch

ca֒
gr

ać
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oż
na

ro
zw

aż
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ć
pr

aw
do

p
od

ob
ie

ńs
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oż

liw
yc

h
ro

zd
ań
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ór
a

m
ak

sy
m

al
iz

uj
e֒

lic
zb

e֒
w

yg
ra

ny
ch

.

M
et

o
d

y
pr

ze
sz

u
ki

w
an

ia
—

gr
y

z
n

ie
p

e l
n

a
in

fo
rm

ac
ja

65

K
ró
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śl
i

p
ot

ra
kt

uj
em

y
zb

ió
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ń

w
sz

ys
tk

ie
w

cz
eś
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żs

za
a

n
a

li
za

P
rz

yk
 la

dy
pr

ob
le

m
ów

C
S

P
:

ko
lo

ro
w

an
ie

gr
af

u
lu

b
m

ap
y,

pr
ob

le
m

8-
he

tm
an

ów
(k

la
sy

ka
),

pr
ob

le
m

S
A

T
(p

rz
yp

is
an

ie
w

ar
to

śc
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ć
w

ie
le

ro
zw

ia֒
za

ń.
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oś

ć.
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oż
em

y
us

un
a֒ć
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aż
w

yn
ik

ie
m

sp
ra

w
dz

an
ia

sp
ój
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zó
w

w
om

aw
ia

ny
m

pr
zy

k l
ad

zi
e

ko
lo

ro
w

an
ia

m
ap

y
p

ow
od

uj
e

dl
a

 lu
ku

(x
1
6=

x
2
)

—
p

oc
za֒

tk
ow

o
sp

ój
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śc
i

sp
e l

ni
aj

a֒
w

sz
ys

tk
ie

w
ie֒

zy
.

Z
at

em
pr

op
ag

ac
ja

w
ie֒

zó
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ó
jn

o
ść
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ać

d l
ug

o.
Je

dn
ak

p
on

ie
w

aż
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yć
,

że
p

o
w

yk
on

an
iu

re
du

kc
ji

p
ew

ne
j

dz
ie

dz
in

y
D

i
pr

op
ag

ac
ja

m
oż
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ób
pr

op
ag

ac
ji

w
ie֒

zó
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ć

by
w

ar
to

śc
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ór
e

ni
e

p
od

da
ja֒

si
e֒

an
al

iz
ie

sp
ój
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zó
w

.

S
iln

a
3-

sp
ój
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gr
af

u
je

st
ró
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ać

to
ju

ż
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zó
w

na
dz

ie
dz

in
y

w
sz

ys
tk

ic
h

zm
ie

nn
yc

h,
ró
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żn

o
śc
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źn
ie

j
pr

zy
pi

sa
ny

m
i

zm
ie

nn
ym

i.
W

er
sj

a
B

J
op

ar
ta

na
ta

ki
ej

de
fi

ni
cj

i,
zw

an
a
co
n
fl
ic
t-
d
ir
ec
te
d
b
ac
kj
u
m
p
in
g

w
pr

ow
ad

za
da

ls
ze

us
pr

aw
ni

en
ie

pr
oc

es
u

pr
ze

sz
uk

iw
an

ia
.

M
et

o
d

y
pr

ze
sz

u
ki

w
an

ia
—

pr
ze

sz
u

ki
w

an
ie

z
w

ie
za

m
i

84



D
yn

a
m

ic
zn

e
p

o
rz

a֒
d

k
o

w
a

n
ie

W
sp

om
ni

el
ís

m
y

w
cz

eś
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ór
”do

br
yc

h”
ru

ch
ów

na
dr

ze
w

ie
pr

ze
sz

uk
iw

an
ia

.
Is

tn
ie

ja֒
je

dn
ak

in
ne

te
ch

ni
ki

w
sp

om
ag

aj
a֒c

e
pr

ze
sz

uk
iw

an
ie

,
zw

ia֒
za

ne
z

d
yn

a
m

ic
zn

ym
p

o
rz

a֒
d

ko
w

a
n

ie
m

(d
yn
am

ic
or
d
er
in
g)

za
ró
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ać
w

pi
er

w
.

H
eu

ry
st

yk
a

n
a

jb
ar

d
zi

e
j

o
g

ra
n

ic
zo

n
e

j
zm

ie
n

n
e

j
(m

os
t
co
n
st
ra
in
ed

va
ri
ab
le

)
(z

w
an

a
ró
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eż
M

R
V

,
m
in
im
u
m

re
m
ai
n
in
g
va
lu
es

),
su

ge
ru

je
w

yb
ór
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śc
i

in
ny

ch
zm

ie
nn

yc
h.

M
et

o
d

y
pr

ze
sz

u
ki

w
an

ia
—

pr
ze

sz
u

ki
w

an
ie

z
w

ie
za

m
i

85

P
rz

e
sz

u
k

iw
a

n
ie

lo
k
a

ln
e

w
za

g
a

d
n

ie
n

ia
ch

C
S

P

M
oż
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eś

w
ie֒

zy
,

i
pr

zy
pi

sa
ni

u
je

j
in

ne
j

w
ar

to
śc
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ć

na
kl

uc
zo

w
a֒

zm
ie

nn
a֒

do
p

op
ra

w
ie

ni
a,

lu
b

p
om

in
a֒ć
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