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HAL (Heuristic ALgorithmic), Standley Kubrick @3} “2001: A Space Odyssey” (1968)
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Johnny Mnemonic Major Motoko Kusanagi

Johnny, a mnemonic agent with a gybernepc implanted memory chip in h|s brain; Peaple love muchines in 2029A.D.
Anna Kalmann, a mysterious Artificial Intelligence from PharmaCom'’s mainframe Wito are you? Wio slips

it my rogot body and whispers fo wy ghosi?

computer in “Johnny Mnemonic” (1995) - Zotomt -:rl'—f*f7| EE:‘ 28, AIO|E
. "Ghost in the shell (—'—7F7|4%EH)” (1995)
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David

The Sims

b & _; =,
Monica "turns on" David's "love" function in which
he virtually morphs from a robot to a boy

The mecha David in Steven Spielberg's film "Al: Artificial Intelligence” (2001)

Interactive Drama - Facade

GLaDOS

Facade

a one-act interactive drama

"Facade takes character to a new depth.. Trying to push the
boundaries of both gaming and AI" — Newsweek, Oct, 17, 2005
http://www.interactivestory.net/

Emotional Rescue: Are interactive soap operas the future of ,
gaming? http://www.cbc.ca/arts/media/facade.html

GLaDOS (Genetic Lifeform and Disk Operating System), Al in Valve Software’s
Half-Life and the main anatagonist in the video game Portal (2007)
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NPCs7t E& =1 nr_ 4L
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LUF=E A8 E &
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SAtet @350t LutE Ol CHatE SH7| 2k o2&
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ORI
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A 213 X|S (Game Al)

o Al 213 X|s (Game Al)
m Al LoAM E20]0{2] MIHH HAES +WSIHAM OFX|
E40]0{7} CIE AtEat AY S st QAChs BHAE FESH=
Il=
| O

——

o Al ASX|s2 HA

m 1970 CH - O ZHEHSE FSM & BF A (Pong, Pac-Man, Space
Invaders)

m 1980LCH ~ 1990EH xdb - A AIECH= Oz 7|s 0t

= 19904 =4t 0|T
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AY AEXS 7=

O0OO0O0O0OODODO0ODODO0OOoaoQaoQoaQg

Finite State Machine (S3HAEHZ|A))
Trigger System (E2|7{A|AH)

Production System (44 A A| A El)

Search (ErAH)

Planning System (A 2l A|A &)

Multi-agent System (HE|-0j O] EA|AHI)
Robot (Z&)

Artificial Life (Pl 344 &)

Evolutionary Algorithm (X3t 02|F)
Flocking (R2[%7])

Neural Network (2123

Fuzzy Logic (HX| =2|)

Path Finding (Q 2 EFAH). A* Algorithm (A* 21 E|Z5)
Scripting (A3 & &)
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Mainstream Al techniques that have
been applied to Games

O Finite State Machines (- 3HAER
= FOIX|= BE AIZHOM Kof R
7R =KX= YEOf o2

| S
=

AN
O tH

HIAIZ|AHLE =2HO|Lt °—.”ﬁt3l %01?—f7ﬂ St X E= O
ZXE LIEtH 2™
n 5, A|AHIS AEY (states), 1= (inputs), 10| (transitions)£ H
= Aol BE A HME AMEEL AS

=

Mainstream Al techniques that have
been applied to Games

o Finite State Machines (SSHAERZ| A|) AHE|

= Pac-Man
B E ghost0] &Y%, StLte| "= m|kr|" Ef7E /11, Z ghostE2
242}0] Chgt MOl CH2A R#E, RAIBHO| "7 HEf7t g,
Egjo[oj7 Lt 2ol YkE F SILIE HA T "FHSH|"0|M
"SR MBS @B 0|, A|ZH0| ZEO{E& EHO|O
elete g msl7| o) M AR R Metste A

= Quake &H
BotE2 "R7|&t7| (FindArmor)”, "HAZ2X7| (FindHealth)”,
"A5 &7 (SeekCover)’, "= T+7| (RunAway)” S1} 242 MENE
7.
£t 27152 232U0| "B X Y (Move)', "M E HEE
(TouchObject)", "&& (Die)" 52| &EHE 7I7l.
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Mainstream Al techniques that have
been applied to Games

O Rule-based System (71! 7|8 A|AHI)
O A S-S FOLENT|AH(FSM)Q| EfQL #Heto|2}
ZHEOIM 7| &5k7|7F 2l X| YLt Ol S0 7te 4ol H
b Zo| WHCHAZ} QD H{ZF DO, 1S HE A
Hi7b ICHD, K| 0] w{TH 7} SIS Qirte,
ol&dAe|0 SofrCtHct.
HiZt nzX| QICHH, O3 S8OH, &S :
Hie n=X| 0, Fe|X| = QUCHH, Ao HAM Zojtte AOo|Ct
= FAZ|E AA-2 "RA->HAP" Aoz FYTICL
w Tt 7RO O E FAT|E A|ARC 2 MESHH:
If (B 0ZC}) && (Z47h2 220l W CHY2F QUCH -> H=CF
If (Hf 2 =Cf) && (ZH7h2 2of d{Ch 7t Qict) -> SOtCtHH Tt
If (Hf D X| Q4CH && (ZECH -> RHC}
If (Bl 2= X| QiCh && (ZEEA| %L -> ASBHM Z=Ct

A— =

or

7k
[CF.

o
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Mainstream Al techniques that have
been applied to Games

o Trigger System (E2|7{ A|AH])
m E2|7(trigger)= ZZ(condition)Z2 Ho|sl= A
m EQ|A AAHIE ZHS M5t 832 =W (action)dt=
SHZ 7L 5L UEoHE A|A-

Z10]0{7} X|”(x, y, 2)2| BtA (radius) O[LHO| ZXY, K 0| LT 72|
(distance) 0|4 278, HHO| X7} 0|3}, 0] St

boolean =2|2 HZAE £ A4S
= 0E £0{, Z0| 100/ O[Lf && Ho| HP7} 50%0|35}0|H Z2
O|HIE D|A|X|2 X2|stHL 7|8 HHo=z HI}
= B2 HYY| o= ETAIX2 O|CIE7L /A
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Mainstream Al techniques that have
been applied to Games

O Production Systems (A A| A HI)

m 7|E2XOF if-then-else 7212 AI2SA LSS 2
M2 82 ddsiM, 240| CHE fAlg | We He=
AAEO| FES ddY = ALE &

= O] EHIN A0 AU (inputs)at 2HER (
o] ofist 2AQAVIE FEL I R

O Search (EHAH)

w ZIHE 0| &S| sl AY EEo| BE 7ttt MEE X|etstE=
A

= K| ALt Pathfinding (Z 2 EH) O A AL R

= W=X MY (blind search)= 2= 752 0|52 A=
EtMsIE 2 g 1 A2 Z20|-R M EHM (depth-first search)&=
= 0|50| =& 4= Ql= TE SEfO| =2 W7pX] EhY

ALE35H0] I HEL 2 2 HEfE MEIS] 7t= 24 2.
(@]

2 F8otLt 7tE He e X H[E0| & &

=

£
n

oflr

rot ot
I o

| ©
= -

3

1

E.g. Search : Tic-Tac-Toe Search Tree
(with symmetric moves removed)

Possible
player’s moves

Mainstream Al techniques that have
been applied to Games

o Planning Systems (A2 A|AH)
= MAE "4Ef(state)'Q| Tpto2 ®HSHL, 2F A (configuration)
= LhE JEE 7HX|H, 2 X} (operator)off 2fo 27 EfTt
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Mainstream Al techniques that have
been applied to Games

o Artificial Life/A-Life (Q1-5AHH)
w MHOIQUE A|A'RZ AL OO|MEZ AMBSH= HE|-Of0|HME A|AH”
m SimCity2t SimAnt A0 A AL E

o Evolutionary Algorithm (12t €112|F)

w Zlotet Xt MEHO| 2AHE & o2 2[Hzt X A LdNeFES
EEO|M YZ L= 20|F, Genetic Algorithm (™At ¢ 12|Z),
Evolutionary Computing S0| 0|0f &3t

w Jot S2|FE2 30 ST = MO E Osh x| X| ot A
S HAE 2H S0 Chet 2| H 9| SHE &S

= RTS A Y0IM AR E20]0{2] ATES A2 St= AL JEf E=
NPCO| CIHMO 2 AR

= TN AIAHO| SH2 HS85tD HL} Y A|AHOR
Xztst7| Q8 M™EM 7| (fitness function)@} SHA|
= A B 0| (mutation)@} W Hfj(crossoven& AtE

= HC XX 25 HHH (A-life creature) 22| TIzte]| AL E




Mainstream Al techniques that have
been applied to Games

o Flocking (£2| & 7])

= A MLt = 07| 0 - £ TAF AlZ2|0|Mo|A H-| L HCHIt
O|EH Y& SXO0I=X| -of 22 72|59 JH dSS
HEA

I
AAAZED Q7|F0l gialoz SLff LHO| ZAFSH O O] M E 7| |
= Unreal Tournament, Half-Life S A 7
KHAAEA BHSHZ| IS ALE
= 2257|714

FH COHE JHHE HE LXK R =8
FH OHE 7N S0t EXoz Z2 gstoZ 0|58
FH CHE I St BZ X AH2|Q| /X2 0|88
2|md| (avoidance) ZO§20|Lt CHE JiHE0]| R HS|X| L= WakS
e siely
4 : T Y b
| _,;\,/A \ Tiad s
;'f‘\“ \b "')" A f A‘ ./\ A
& ‘ \> \ B}
[J§] &8 73 [OE]%E 758 (28] %3 wal

Mainstream Al techniques that have
been applied to Games

o Neural Network (A4 3}
= QIZHO| Fk| XiHOA LS 0ol ZE st JEXNE| A
QIR ZHE HOIE0|= YHO| CH3l 88 282 Y2 ZoZEM
ost =252 dds
o Fuzzy Logic (T X| =2|)
= B/, 2/21, 0f/0tL| e, /2™ L 7|E9| o|2E X0l
7HE0| ot "of= HELp "AOpLb 22 OfOfE S 7|Hte = B
m I X| MBt (Fuzzy Set)

m

HMEXM Ol TWHO|ZOM FO{Z A S 1 WO S57{Lt 231X
QU2 HA| T O 20| M= FO{T M7} HX| Lo S5t
Mot G el - 0|2 S0f, o 20| OFF o7ty nmCtn &
O, 1 M2S A4E 012 HILE Fe0| 2540 UHEl 87} ol
AZCH AL E 092 HIE T 23

= 7Y NPCo| Zol2t @7, 22|x7| L1e|E, TX| 7|8t FsMoj

A&
22

Scripting

o AYS| Xzl 2XE2 A Yl fE ZE QF0M
X|gst= 7Yoo 2 I ol= 23 E Q05 7HHE o
A TS W7F AKX 2 F2 PythonO[L} Lua 22

7|1E A0S AHESHE 271 BOotX| 1 AS

o

® Lua: C++ IAEQI HE0| 7ts5tH
—of 7t 27|UA= 23 EE 2

= Python: C++ ZEQ} H*0| 7H58tH
2ol g g| 7} K|/ED /U= A E

= XML =28 7Hseh 0pa Y 2o

m 7|E}: Unreal Script, GameMonkey, AngelScript

1
L

23

o 23750 B

= AEE CHA| ZutsHA| Rz A Y 2XS HE0IAL HAE
St A Ol
=2 T AO

= D2 XHAS JHISHA| R HAM CIXO[H{ oA AY HE
g{e I=104'<'5I- A Ol
o= T =2 T MO

= S 0|0{0AH A3 EE 7|52 NSE2EM XY A S =8e
= UAA

= HZ2OeHS0| Z2eE S sfofet
= 233 E o0je] fHo|L =9, 22|10 B L E =152
WEo| AlZts SO0k &
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Pathfinding

Pathfinding: A* Algorithm

o Pathfinding (Z2%t7])
= X NPCs= 3K X[ ™o A X222 H B X|EIHK|
O|E 7 o|&(navigate) siOF & X| HA|ZtS = RHOFLHOF Bt
m F20| 7HE 20pE QI BhHelTt?
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o & X|EE AO|e] d2E =0 dutde=z It e
28 X|2HO| (directed) X1 E2|Z

o H &9 &= %Azt

o ¥ (Map), 2= (Graph)

= A* 7t S K™ AMfO|e] B2 E XXt & I AHESHE St
o = E (Node)

= W MO RIX|E BIHSIE XtE £X
o 72| (Distance), 2| AE! (Heuristic)

= ML= = Cof Mot (Fitness)E E7t5t=0 AL
o H| 2 (Cost)

= O|H ZEE Eig ZQI7tof st A QIX|of CHEE H|E - O 2

=0, AlZh ol HX| &
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Pathfinding: A* Algorithm

Pathfinding: A* Algorithm

o G (Goal)
= AZ LEEE 2H O] LEVX 20 E= HE
o H (Heuristic)
= O] LEO|M JSHIX| 7t E= 'FHE HE
o F (Fitness)
= O LEE N7t o] ZE0o| H|E0 T XM ==&
m F=G+H
o g2l 5% (Open List EE= TODO List)
= O(Z| EHAMSIX| g2 =EE0o| Fgt
o B35l & (Closed List == Done List)
= O|0] EfMot -ESE 7Y
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LA REE =2 AR Er
2 A0 F, G H g2 sigsict
3. AS ER R0 FIIBC (0] AI™OIM E21 SE0j= AStof gioh
4. RI SO LES T AU L2 (F F U0 MY H2 £E)E
SZ MEBICE
o STt BE -E(F B0, FRE X2 0|22 Yne|FS Bt
b ZE SE0| HIOQICIY, FRE S 4+ GlE H0IBE HA| FR2|FS
it
5. SO AZE RE FE A =ES0f i) CHES A B
o F.GHZES HyCt
gz S50 S0l A HHoiot
or SofoIckel, M A2t G BEHIX| (5, F 40| o Hex) s
aroF 2Ch F2E Alsct
SOI9UA| 4THY, 0] e ABl S=0f Fbetct
6. ACHARE] CHA| =3t
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b3 ~ iT
Alﬁ X||:| %ji Xlﬁ

Wall &0l =

Main idea: A|Zf X|§ AO|AMFE 28t LES HH0}H0]

=
OV B ZEE FECH- YurHoE f2lrt X
SEX|HO| BI2SS ST

2l 5 & (TODO List)qj|

*7foH:f TODO List= HZsjiof &
LEESQ 22
AlZF X ™o 283t (WaII water, illegal
terraing A|2|eH 753t tEES AOIA
gzl S50 =7}t Ef 7P‘WEI01| UAe BE

XA EESO0| S0 = BEE L E (parent
square)E 7t2|7| 11 RUCE

3. AME LE AS €8 Z=0i|AM H|Q|5ta Eol
2 2 (Done List)0f| 2=7}stCt - DONE List=
olO0| MAHSH LEEO| B2
AR} LxO| 24FS o . o] @A LEE9| 5 N
o Of 0f|e| B¢ of2iet 0| 7rget
ESPSYES OE S X0 HIE =1
A0l 2ot 2= L ESOHH 7t=0 E= H|E (Cost)2 ALt e S m e i
F= G H ) ° R fztdoz S50 H| =
F (Fitness) O] ==& HMN7t= O d=2| H[EO| gt x|49|
x=
™=

G (Goal) AREE| 3IX| = CIIX| Q=0 S H|E
H (Heuristic) 0] =E0|M S EX|™ B)X| 7t=0 E= 'FHE
(Estimated)’ H| -2

0| oo &2 Hueristic2 “Manhattan Distance” - &, EA|Q]
72| A50| BF X BIK £XI SBOZ HojZt Az

= &X
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B2 S& ANM O] =ENX]|

e=H Z2HEG NE list items
=10+10=20 | st
-
o] ZL0| ge .
A>S>Xi 7F A>Xi ELCt
Hl80| O Sooz Jk — /et
g2 222 Jrf= HHEC
- =, A>SIXi dERE
=PN kel i Az 0 o2
ol e A e V7 Walle) Aue sz 2 4 g

SE0| 71 AL B2

®7|8 SysiCt 2
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The Whole A* Algorithm
Review at your Leisure

Note: Maps need not necessarily be
Gridded.

1
2.

3.

Add the starting square to the TODO list.

Repeat the following:

a.  Look for the lowest F cost square on the TODO list. We refer to this as the current
square.

b.  Switch it to the DONE list.

c.  For each of the 8 squares adjacent to this current square ...

. If it is not walkable or if it is on the DONE list, ignore it. Otherwise do the
following.

. If it isn't on the TODO list, add it to the TODO list. Make the current square
the parent of this square. Record the F, G, and H costs of the square.

. If it is on the TODO list already, check to see if this path to that square is
better,using G cost as the measure. A lower G cost means that this is a better
path. If so, change the parent of the square to the current square, and
recalculate the G and F scores of the square. If you are keeping your TODO
list sorted by F score,you may need to resort the list to account for the
change.

d.  Stop when you:

. Add the target square to the TODO list, in which case the path has been
found, or

. Fail to find the target square, and the TODO list is empty. In this case, there is
no path.

Save the path. Working backwards from the target square, go from éach square to its
parent square until you reach the starting square. That is your path.

Maps (0] & £
. 7 thar Eng(l 1)l & cost

8f =7F9]) waypoints
m] Navgatlonal Maps2

b CH2EE =S (convex 2
polygons)9| N 5
o 2t Ciztge Ar
UV FO[ LER
o
4

Tiered A* Pathfinding

A* Mods
o g2 5= 2N =74
= DFOF ZFOLOF o S 7k (search space)O| AT M2ZEEICHH, 71HE
A2 FUS A0 Qe e S52 MHANHOE M5 H4EE =
(traverse) A2 =0|7| I3l & (sor)E st A= AO| EEZ
= QU AX7F |2 linked listE AH83t= A0l E&
o QOF DHIY QL L|E (mobile units)7} ZH0] Xl QICHH?
= DHY RLES| SXY0| CHE ZEE AL 2T 58
XIEMX|Q BE2EE AT A
o ZtHAE Ol X0 Cfet H|-E (Variable Terrain Costs)
= G= SO|LF A7} 2 FAE 8 El= X[HE X|LI7t= H &S
TRShM A ASHOF B Al= BALZ QU7 &= X Q0| Cfet H ol
Influence Map& =X|X| 961 7}X|D UM, G A A E=
HE&2 S7tAA MHNHOE KM A E = (traverse)E

5t = .
o ATi3t XY HEY
m Hierarchies of maps — Tiered A* Pathfinding
m Pre-computed paths 3
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Pre-Computed Paths

Complementary Navigational Strategies

Dungeonl Dungeon2 Dungeon3
Dungeonl X D1->D2 7t=4| | D1>D3 7t=0
e H2 e "2
HES| B2 | HIE2 8=
Dungeon2 | HiC{jo| AR = X D2->D3 7t=0
CHI = 0] AL b He
Otfg == A= &2l 8=
Dungeon3 X

45

O A[ZHof| h2t | E[Sh= T X8 At

| (Digital scent)
= AEAZL SO 20 S I, %

| Rt & 3AHE HE

IO/\

Z2= L7|0], 1 H"E1 ZEo| na| Hee AZto| Mhat ARzt

IR Y £ AUS
= DHOF ALR AT} HE| EK|E| AYS AX|X| %3 NPCT}
Zajo|of2 #7] 93 S| RS 1 B3
o NPCs7f :-;Xl 93 ; HEX| S

o
Im g
oo

—_
\J

sl MME 7HX| 2 A=
=5 ol
trepulsors E 4
78 WR|3H7| QI8 A
o 02| X|Z= HE FE (Pre-defined patrol routes)
m gi!%‘@?ﬂ idle ZEY [j= 0l2| X|PE & FES 02tz
AA &

Il
® {5302 ?k
otlonjn
EI_O 1S 1
oM

Q_
_.._

0|0| M E= (wall, floors S11t

L} S2|X|7] @38l “attractors”
1§ S0, Y0 23 J=

A
T

Possible Agent Navigation Al

O IDLE MEfQ f, O)2] X|™HE NI} HE RFE S 3t I E +=H
o DFoF 47} AR SE| AHBH 42| ghof Qlrte

(prOX|m|ty sensors)E 4
o With proximity sensors:

= QP OO|HETH HE AXY LT, "attack (S4) " SEIZ HH LD HSHE|

. A, "evade (T[3}H7))" HEIZ HHY L, OfO|HEE H2|
s
o

3oz 259
of QUCHR (T2hM 20| F Ol AKIE)

ter
FOF Of O| MEZt Xt & SOIH R0 RXt SHEHEH, 2| X 2R E A*
A

o
=

a0 2=, ofEA 147} CA
? T2 A, O1|O|K-IE'— Holo| Xtx| 2

0
ﬁO
~

i
4>
b4

> orr4>

FAIZEStD AOA THo| A0 O §H RERZ ot + UA &
0 0| 2= F20| g HAM7t ot 2SSt UOIA, OO|HET M==2
SYS = ZOItALL Y= WA[AHLE THE OO ERRH =Y 7t=
ol o &2 ot
== HA = O
e SE (cheat mode)Oil | 7| 1S Z2i|0|5H A O EH|
O O[ESOl X AYM HSSH=AIE 2HES} 2 A

Teaching the Computer to Aim

o Dead reckoning (=& gt
= AXHC| A|ZHOI|A Entity (Of, A1Q E20]01)2] A K|
(position) @} & E(velocity)?t 7+ & (acceleration)E 7|HIC 2
O fIXIE o=
O O] == oS ALR0], A7t 3| ET & (odds of a
hinS £0|7| OICI2 38 & + USKIE 2WY +
ole
A O
o 3D dog fightZr2 FPS (First Person Shooter) A| &l 0f| A{
e =t
o J2L}, EO AES AR D9 HHYFAM HEETL
st MAYo 2 LXK RES B
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Calculating Dead Reckoning

o =2/ & LTl &S (motion) S4l:
= V= v0+at
= P{t)=P,+\t

t
Pt) = _[ (v, +at)dt =P, +v;t +% at®
[0}

0 52 (dead reckoning)2 A AtsH7| foh HhE:

m The precise method
m The approximate method
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Precise Method (Assume a 2D case)

Upm
./

(Spx,Spy)

Ubm

(Sbx,Shy)

®
(Six,Siy)

Given:

Upm — E2{0]|0{9| £& (speed)
Spx,Spy — Z24|0]0{2| 2|X| (position)
Ubm — Al 20| £ 2 (speed)
Sbx,Sby — Al & 9| 2|X| (position)

Find:

XA (SixSiy)E &0 &
JAACZREH, LS 27| 23|
Vbm HIE{Z AN

Note: ABXI SUL JIEEE 71 & YOLL, EHSHA| 87| SIsHA

=
k5= 00[2} 7Pt
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=
o 59| £& (velocity)= H_*l
O| 40| BLO| L7t et
740l
A O

m] me = sqrt(Vbx2+Vby?)
O WXHE (Six,Siy)0f| A BtLt=

(dlrectlon g 73475;,0}71| IE=

AlZt (the time of the

|ntersect|on) tS Al Atslof st

o Z20[0j BF Masle 2
0| HH0| AL E|7Ll IRz

approximation 20| At

80| 7|
= otz %—*% JefA o

I:I
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Approximate Method

MZol, 2x=z=

Given:

Upm — E0]0{2] £ & (speed)
Spx,Spy — 22{010{2| 2|X| (position) =
Ubm — Al £20| £ 3 (speed)

E20[0{Qf Al S AtO|ZHO]
72| (distance)E& AlAtet

Sbx,Sby — Al 2| 2|X| (position) 2. S(t)=ut+(at2)/2 _C.)_M ; A'.g_-5|_o;|
Upm 3 AlZE S &S - 0l FOfT
o— Lol ZHOA SLO|
(Spx.Spy) Z40[0{0|A = Fot7t= A2
et A
1,2 3. Upx, Upy, Spx, Spy, t2} ¢{2]
SAZ2 ARSI, t A2t
A EEiI0|017+01E|01I X X E
AN A
4, O MAZ BUS 2

(Sbx,Shy) 52




Normally you need the enemy to turn to face
the player before it is allowed to shoot.

But if you really want the exact ANGLE
you can calculate it as follows

o 2X+@ Hemi-plane E1|A % ArE35HY Magmtude Dot product Vector P

E%ﬂilcélgﬂ of Zof YRS P
o Mol ZAl (parametric equation of E-P —”E””PHCOSH

line): ti<t2 O

m P.x= position of Ex + cos(E.yaw) * t 0

m P.z= position of E.z + sin(E.yaw) * t 0= aCOS( ElllP Vector E
o 13 28 A H |||| ||

= t1= (Px - position of £x) / cos(Eyaw) @ = acos(E - P),where E,P are unit vectors

m t2= (P.z - position of E.z) / sin(E.yaw) @) 1512
o .7_:2—.7 tl=t2, E0|0= HOH F=
o 9o 11 > 12, Z20[0f lineo| Bt NOTE: 0| 4|2 & (Enemy)0| Z2)|0|0{9| IZIX|

Hojl 2lg A 250 JA=X|E e Hooz o[ S2t0|EQ|
o 9Ot {1 < 12, Z2I0[0f linee| T}E A2 AHBHA Ol mofl JERIZ ot 3

oHHO| A= A
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