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i 1 WordNet https://wordnet.princeton.edu/
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i WordNet#% /7.

= 1985 ——

= George.A.Miller, Katherine J. Miller, Christiane Fellbaum,
Randee Tengi, ...
Cognitive Science Laboratory, Princeton University

= Christiane Fellbaum, ed., 1998, WordNet : an electronic
lexical database, The MIT Press

= http://www.cogsci.princeton.edu/~wn/

= http://www.hum.uva.nl/~ewn/



http://www.cogsci.princeton.edu/~wn/
http://www.hum.uva.nl/~ewn/

i WordNet & J& & 52

| 70@’?2 %:: X%‘%ﬁj\ *ﬁ El@ ﬁl/li% X%’ (componential lexical semantics)
| 80@’?2 %:: 9%/% El@ lﬁl /l:l% X%’ (relational lexical semantics)
= 1985: Miller, WordNet: A Dictionary Browser,

« ATUMEHESCRES (synset) SRARKIECHES, FERGRMEE, B
FE 1A ) A0 2 2 (A AT B ¢ & (mapping)

= WordNet# W28 & — A L3 WE 8%, & — P Las vl sz ia] Sl i) 4 B
Ho MIXFE— ML A B2 2 BH 8, R T 2 AR .
= 1987: Christiane Fellbaumjji &% WordNet
= 199147 H, WordNet 1.0h%, 14544983/ [F ) iA|£&E &
= WordNet 1.6, 1.7.1, 2.1, 3.0, 3.1 ...




i WordNet(r /o J 15 2 22 12

A B AR % (Separability hypothesis) : & & )i

YRR 3 TT DA BS AT SR IR 1T T e i AR 5

AR A% (patterning hypothesis) : — P AARH]
e EEMEH —MES IR Ira WL, BRIEh R

R R 2 [BAFAE I R R IR U R R

|2 PR (comprehensiveness hypothesis) : it
B NMRAEERENIBFLAHEERES, MHFER

NIHEA AT IS 1] 5 2 IR ER




i WordNetia] 7 {5

. ERHE

BrowniZ Bl % ;

C Eﬁﬁ‘]*%ﬁli‘?

Laurence Urdang (1978) ) ([ X e S /Nial iy

Urdang (1978) &1 (Rodalel7] i im] #L) ;

Robert Chapmand (1977) 584k (% AT [F SCRARIAR)
X EWE 7 5 K BT Fred Changfial %, 5 WordNet)R
AR A 15% ) A 1E (1986)

Ralph GrishmanAi £ 41 2) K5 1 [FE H i — a8, B
39143/, X AMA R LR B A 7EE 44 FICOMLEXG R it /i,
WordNet i 1] 3R 51Z 1A K EH 5% A74% ( 19934) .



i WordNet 61T 4

s WordNetd#iiR 1%t %

compound (& &7d) . phrasal verb (55iE&5hi7) . collocation
(#Hci7) « idiomatic phrase (H%i&) . word (HuE)D , HA
word & 5 FE A 1 LA

s NG ZETE R R
5 X L= % (synonymy, antonymy)
F A% (hyponymy, troponymy)
Moy SE & (entailment, meronymy)

oooooo

s HENEER
e B shia = A A E B (Verb Sentence Frames)
e.g. beat (somebody ---s somebody)



WordNet+ & & H4

+

WordNetH:- AN 18] 75 75 fift 5 58 /N A = X R (X LR ik
7732 5 WordNetth A& be i) B8 K ZH 2R s fy CaniiAs . HEZE
ZRWBAL)

WordNet A & 15 SCAFTEVE /S 32 /K1 _E R IR 1R FIRE 2 s X,
HtWordNetH 5 A 6 & F8 7~ 1B 7E 4 8 1R 22 1% @ AT 1) AH SR &
KFR. B, WordNetd %A Kiracquet (MERIH) « ball (B .
net (ERM) ZEia1E PL— @ 7 R B — L.
WordNetH /b S F-1a iE Ak AE B

WordNetH %4 “IS-NOT-A-KIND-OF X FEfF] 06 £
WordNetH % & X 43 “IS-A-KIND-OF’F1 “IS-USED-AS-A-KIND-OF”
WA &, tbin, “Athrush is a bird” & i —FoC &R, 1M “An

adornment is a decoration” | /& J5 —Fl o< R . B #A P F] 7 7F 2
“Chicken is a kind of bird”#1 “Chicken is a kind of food”



i WordNetft % i

Q [F A4S (synset) HiAVLEZ (lexical hierarchy)
{robin, redbreast} @-> <{animal, animate_being} @->
{organism, life_form, living_thing},

O 254N A5 (25 unique beginners)

{act, activity} {food} {possession} {animal, fauna} {group, grouping}
{process} {artifact} ...

O RADEET102]12Z /38 XM, 1305 B R BRI E O A2
T BRGSO, mAE HEIES P HE. .
shetland pony @-> pony @-> horse @-> equid @-> odd-toed ungulate @->

placental mammal @-> mammal @-> vertebrate @-> chordate @-> animal
@-> organism @-> entity (12 levels)
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i S 2 1 0 FE 2T B A 5 224

= Collins & Quillian (1969) : distance in hierarchy
A robin is a bird -- A robin i1s an animal

= Smith & Medin (1981) : typicality or prototypicality theory
A robinis a bird -- A chicken is a bird

= V| gave him a good novel, but the book bored him
X | gave him a good novel, but the catsup bored him

s BfiAl ) FE A B AR d R i 44 8] BN Ao R BB, ol
s “drink” I BB E1E ] LLE beverage (kL) LA
aad A VA IS S N =P < SR i £ I ol X VAP Y P SI R RS VA EA DA
— R NATTREMS PR 17 7] A8 2 B ) 5 A7
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i WordNet 4 i ff) 4 15 340 3

ASEBRIZH R 4r;  beak / wing -> bird
= AZBIR; tree -> forest
s AZBIIHIEA R, aluminum -> plane

= {wheel} is a part of {vehicle}
{sled} is a kind of {vehicle}
{wheel} is NOT a part of {sled}

= the branch is a part of the tree
the tree is a part of the forest
—Z=>the branch is a part of the forest

{wheeled_venhicle}

12
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i WordNetH)

s WE M2 (descriptive adjectives)

e.g. big, beautiful, interesting, possible, married, ......

s REMIEAIE (relational adjectives)

e.g. fraternal, electrical, sidereal, ......

U SRR R HER A R R MmAE 4,
electrical engineer H[#] electrical SR FR

4 Alelectricity AH%.
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2% 1A Y [ R AR

similarity
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i S M T2 A A

« HEEHIEEIEALE (attributive position) ;
.,aXLﬁ*A%ﬂﬁ%ﬁ%;

fraternal twins —— fraternal : brother
dental hygiene —— dental : tooth

o R

* the extremely atomic bomb

s A BRG]
non- : something else e.g. nonhuman, noncommercial
extracellular vs. intracellular

civil lawyer vs. criminal lawyer

mechanical engineering vs. electrical engineering
15



b

T ) 22 XM

old man vs. old house

old friend - new friend
old friend - young friend

economic restructuring -  the restructuring was economic
economic slump - * the slump iIs economic
the nervous person - the person's nervousness

the nervous disorder - * the disorder’s nervousness
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i WordNetfti2h i

o BB 142
Lyons (1977) : act, move, get, become, be, make
Pulman (1983): be, do = activity, stative verb

Jackendoff (1983): event, state
= WordNetz/j 7] {15732 45 25 (semantic domain)

Motion/ Perception/ Contact/Bk & Communication/ Competition/
NE JE WS T

Change/ Cognition/ Consumption/  Creation/f!if Emotion/{# 2%
AL SN )i

Stative/ Possession/  Body/ & &%)  Social/4t <47 A Weather/ X X
RA RiEe] 1k 2J)A]
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WordNetz/j1a] 1) 25 187 9% £

Entailment

.
e, ___,.,-' \\
7 T T

+Troponvmy -Troponyvmy Backward Presupposition Cause
(Co-extensiveness)  (Proper Inclusion) succeed-tey KO sE-rise
limp-walk snore-sleep mnfie-tie give-fave
fispr-ralk froev-poeey

_____________________________________________________________________________________________________________
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i WordNetz/j 16 1) Je X 5% £

= Qive/take; buy/sell; lend/borrow; teach/learn ¥4 HtIF_EAzid
= live/die; exclude/include; differ/equal; wake/sleep kzzhid
= lengthen/shorten; strengthen/weaken; prettify/uglify sz
= tie/untie; appear/disappear  #ric 5k HIxT AL
s rise/fall; walk/run  #H3t[FE FariA
= fail/succeed —try; forget/remember — know  Zi#%C %
= damage/repair —— damage ; remove/replace — remove

19



Z)iA] B MR RS B4 FE LR R

commg_nicate \
talk write infoom . ——
/ /\ \ A& 494 human,
"""""""" icture, figure, ...
babble mumble slur misinform teagh 2 Jig
murmur bark A
/Ile decelve J
"""""""""" perjurecheat ANeEERpicture, figure, ... 3510

_________________________________________________________________________

POE: HYF-> (Bal. 9D -> GRIVE. TESW)

20



i WordNet [ 52 i

s P AR ST AT 5
= N T4 5 WordNet]lf 3/ ——X Lo 1) N 25 /& WordNet
1R) J2E 1) SEAA
s R RINTENFEF, X7 DLALEE CAF,
2= e W] DAAE F P THI B S 3010 1] B Py 25
s WordNet R 40 VU640
= 1) WordNetim] # 4% % N\ 1 i35 A
s 2) B EeyE AR i WordNet i 7 58 2 1 s
= 3) WordNetia] i s 2 ;
= 4) H TR R ER — BT A,
= ¥ FrUnix, PC (Windows) , MacintoshZ:£ 7 &

21



i WordNet=%: % [ [ 2 & i

= Agar is a substance prepared from a mixture of red algae,
such as Gelidium, for laboratory or industrial use.

Pattern: NP, such as NP, {, NP,,..., (and|or) NP;} 1>1
Output: for all NP;, i>1, HYPONYM(NP;, NP,)

= Most European countries, especially France, England, and
Spain, ...

Pattern: NP, {,} especially {NP,} * {orland} NP, 1=1
Output: forall NP;, i>1, HYPONYM(NP;, NP,)

22



‘L WordNet 1] M

o 1] BRVE

o TR R ST
n ETHESRISCARE R
DU

s R —— M
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Euro-WordNet, Global WordNet Association

= Euro-WordNet
= 1996 —— 1999
= Department of Computational Linguistics, University of Amsterdam
= Dutch, Italian, Spanish, German, French, Czech and Estonian

= Swedish, Norway, Danish, Greek, Portuguese, Basque, Catalan, Romanian,
Lithuan, Russian, Bulgarian, Slovenic.

= Inter-Lingual-Index based on the Princeton wordnet

s Gloabal WordNet Association

= A free, public and non-commercial organization that provides a platform for
discussing, sharing and connecting wordnets for all languages in the world.

24



2 FrameNet

Charles J. Fillmore, Dan Jurafsky,...
UC Berkeley, Univ. of Colorado, Oxford University Press, ...

1997 —

Fillmore,C.J.1982, Frame semantics, In Linguistics in the
morning calm, The Linguistic Society of Korea ed. Hanshin

Publishing Co. Seoul, 111-137. #& el e M A 3
http://ccl.pku.edu.cn/doubtfire/semantics/FrameNet/framesem.htm

http://www.icsi.berkeley.edu/~framenet/
http://163.136.182.112/framesql/notes/index.html
http://163.136.182.112/framesql/menu/menu.html
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http://icl.pku.edu.cn/doubtfire/semantics/FrameNet/framesem.htm
http://www.icsi.berkeley.edu/~framenet/
http://163.136.182.112/framesql/notes/index.html
http://163.136.182.112/framesql/menu/menu.html

i Frame Semantics (FEZHE W =

= M (case) FHEZE (frame)
o ETE “HEZR” HE PN HA OO RGP R IR RS ;
g = DA I ) SO R A NGIE 7Ry el
« XNBNRII B A (%) T 17 401k,

26
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i WHE 22 0 £ 7 47 X

= The Commercial Transaction Frame (FMVAT RHHEZL)

k35 (buyer) , 323 (seller) , Fah (goods) , £k (money) ,
A (cost) , & Cprice) , #£%E (change) , ......

s Shore - coast We will soon reach the coast.
We will soon reach the shore.

|ard - grﬁfﬁd The bird spends its lift on the land.

i . The bird spends its lift on the ground.

= good pencil, good coffee, good mother, good pilot,
good stick

27



i R UK B i S

= He pushed against the door. The room was empty.

= He pushed against the door.
THE DOOR OPENED.
HE LOOKED INSIDE.
HE SAW THAT the room was empty.

28



i }A*% § %?Mi?@ﬁi‘% (Frame Element)

= Agent, Patient, Instrument, ...

= Driver, Rider, Vehicle, Path, Distance, ...

5 Van Cheele] was driving [ his guest ] [, back to the station].
b+r We] drive [, home] [, along miles of empty freeway].

b+r We] drove [pi the short distance] [, along the A149].

29



i FrameNet T £

= FrameNet Project I (1997 — 2000)
o DIHEZRIE SO BR LA, R — N ia]
» ZF N TIENPMER A FES CRIIBERE) —— H T3
T f) )3 s SCAAECME R (combinatory possibility) i3E47 7R ;
o M EBAREEE B S R TR A ECHESEE R
= FrameSQLX &) F 1
o LEEENE. JEAIE. A BhiRYRAE ) 4 1A
= FrameNet Project II (2000 — 2003)
o SREERJEE . (1) BYIHE L0 1E I
(2) Mgoverningis #|dependentis];
= fENLPN. H £4:(WSD,MT,IESE) il iFrameNet Databasel?) {4 fi¢

30



FrameNetZi4is /22 1 HIHE SR B3 TT

frame(TRANSPORTATION)
frame_elements(MOVER(s), MEANS,PATH)
scene(MOVER(s) move along PATH by MEANS)

frame(DRIVING)

Inherit(TRANSPORTATION)
frame_elements(DRIVER(=MOVER),VEHICLE(=MEANS),RIDER(s)(=M
OVER(s)),CARGO(=MOVER(s)))

scenes(DRIVER starts VEHICLE, DRIVER controls VEHICLE,DRIVER
stops VEHICLE)

frame(RIDING_1)

Inherit(TRANSPORTATION)

frame_elements(RIDER(S) (=MOVER(S)),VEHICLE(=MEANS))
scenes(RIDER enters VEHICLE,VEHICLE carries RIDER along
PATH,RIDER leaves VEHICLEE)

W
[HEY




FrameNetZ(#s £ BIAEZE ¥ o1 (42)

Frame: Causation
Lexemes: cause.v, cause.n, make.v

Frame Elements

FE (HEZLTTHAHK) Tag (Fric) Example

Cause Cause caused the tree to sway.
Affected Affected The wind caused the tree to sway.
Effect Effect The rain caused ilelele[1als]

32



FrameNetZ 3 & BIFEZE i (42)

General Description

A Cause, animate or inanimate, causes an Effect. Those frames that inherit
the Causation frame convey the idea that some event is responsible for the
occurrence of another event (or state). In the inheriting frame, typically an FE
like Agent or Causer is proposed for an individual or force associated with
the causing event, but at bottom we assume event causation.

FE: Cause

An animate or inanimate entity, a force, or event that produces an effect.
Volitionality (& & M) is not a necessary characteristic of Causes.

= [John] made me give up smoking.
= [The wind] made the door rattle.

= [The accident] caused them to be more careful the next time.
33



i 3 MindNet

s %[EMicrosoft/A &
s KRR YRR
s M AR

(Microsoft Encarta) <5 ia] HiL
4 H B2
o AE 2 [E) HHOR AR AT HERE
= HETCH 7007 % R BE8E,
I EBER K

34



MindNetH 1) 18] X o< £

Attribute & 14 Goal H #7 PossessorsifA &
Cause /i Hypernym 17 Purpose = [&]
Co-Agentlik & it & Location3 it Size k7N
Colorgi Manner /5 = Source &
Deep_Objectix /= F=i& Material#4 %} Subclass T-2&
Deep_Subjecti®X /2 T iE Means /7 1% Synonym|@] 3.
Domain#iiiE ModifierfZ11iiE Timels 8]
Equivalent[&] i Part# 7 Userfsi FH#

35



MindNet=x: 5 [ H 31 #2 B

= car: avehicle with 3 or usually 4 wheels and driven by a
motor, esp. one for carrying people

Car
l___Hyp>-——- vehicle
___ _Part>---- wheel
_ <Toh] -—--- drive
l__;Mean8>—-— motor
Purps—=——- Carry

| Tohj>-—-- peaple
36



i MindNet=% £ [i4" Ji

= car car - Hyp -> vehicle
truck vehicle <- Hyp - truck

car - Hyp -> vehicle <- Hyp - truck

= watch watch - Hyp -> observe
telescope observe - Means -> telescope

watch - Hyp -> observe - Means -> telescope

37



4 CYC. ILD. EDR

O CYC =[ECYCAT] (1984- )

http://www.cyc.com/index.html

Q ILD HEEGINFLEE1E S R E (1993 - 1996)
http://www.hcrc.ed.ac.uk/Site/ILD.html

http://www.ltg.ed.ac.uk/projects/ild/
http://icl.pku.edu.cn/doubtfire/semantics/CUP_ILD/ild-index.htm

O EDR HAH T JLEF 5T AT (1986 - )

http://www.iijnet.or.jp/edr/

38


http://www.cyc.com/index.html
http://www.hcrc.ed.ac.uk/Site/ILD.html
http://www.ltg.ed.ac.uk/projects/ild/
http://icl.pku.edu.cn/doubtfire/semantics/CUP_ILD/ild-index.htm
http://www.iijnet.or.jp/edr/

i 5 HowNet CHEIM)

= 1988 — 1998 — HIRAR IR

= I (FEC & FRHow-Net) J&—AN CABGE FIJEiE 1)
BT RET RS NIRRT %, DRSS S5 &2
5] DA S Mk & BT B ) B ME 2 TR o0 &RONFEEAR N B 1
TRENR

= NTHIE, BRI IR SE CGRpric &)

= FHIRR,1998, (TERARIEMAIRRGHEIE) ,
B (GBS CTFMAD) 1998531,

= http://www.keenage.com/

39


http://www.keenage.com/

HowNet[¥]

PR e i “EIE” R

40



i HowNetsE X [1iE X 3 &

> (a) MR AR

> (b) AR A&

> (C) 2 R F

> (d) X R A

- (e) Hi - AR R

- (DAPEASERS e s
> (9) 7[9}7#4-}?@;,9& ER %ﬁ’?‘]ﬁf@%%{%g |
> (h) AE-FRAR T - HERE




i HowNet X JE [ |- F 3726 27

- entity| sz/k

| thing| 739

| physical | ¥ 5
... | animate| 44
..} AnimalHuman|zh#
. Fhuman| A
L humanized|{J. A\
- animal | &
| beast| i &

42



.......................

i HowNetiq] 1 38 A A2 1

......................

......................

EC= =

W_E=walking stick
G_E=N - e E
E_E= 7 EWRL

DEF=tool|FH &, #walk| &, #disable| %%



HowNet 44 17 7~ 471

it
[ TF
B0

JiRVH -

DEF=human| A ,*employ| & H

DEF=human| \,$employ| &t A

DEF=tool| ] B, *AlterForm|Z5 /4R, #level | *F-
DEF=time| i8], @rest| /K 5., @WhileAway | /H IN
DEF=InstitutePlace|37 Flt, @reside|{F T, #tour| ik i

KUEME: DEF=ship |/, *rescue| K
O DEF=part|#4:, Y%oAnimalHuman| 2%, heart| >
CPU: DEF=part|ZB{t, Yocomputer|EEfK, heart|/')

KRTRWE, ARE. SRR EREMO: § RRTHE. WA SEWSEMG;
#RMRKFR: @ Rnpfr. WRIGEMAG: %Rt %%‘12139%?

44



HowNetZz/ ir] 7~

NO.=015492

W_C=4T

G_C=V

E C=~EK, ~FBHE, ~WEKT, ~HEE, ~—K[FN, ~FR4E, ~FHT
W_E=knit

G_E=V

E E=

DEF=weave| 4

Rk : DEF=rescue|®B),StateIni=unfortunate| H~3&
5 ~%: DEF=alter| 7z, Statelni=InDebt| 5 #i1,StateFin=earn | 5

45



HowNetzj 44 15 X ok R fgid

V event| 4

V1 static|Ff#s

V2 act|4T3h
ActGeneral|iz /) {agent,content}
start| /45 {agent,content}
do|f# {agent,content,manner}
try| 2% {agent,content}
endeavour|3Z /7 {agent,content}
VieFor| &+ {agent,content}
RashlyAct|Z5 T+ {agent,content}
venture| § 5 {agent,content}

46



HOWNEt’fm o & */j £

= % QEWJ

. . A DAz R 3 Bl

" ﬁﬂ»ﬁ%l: — MNNEFEILFRIE SR HA, FRAE 2R
a)3% A1 20

s B0 N1+ N2 ERER]: V+ N

EIMRAY A=y

« B NLE N2 EFRER: VEN
EPS Pl B,

= ETH: (OB, am) [ZH] < <FI T3>} <

o EREER: (F1E4780) < DEH] (AHA)

[AL ] (ZHZ- 3 P)

47



HowNet{E B &5 M ZE (42)

.......................

SN RRS
1.3.3.30° T R
SYN_S=N <-- N~ e |
T e E s
SEM_S=(/) [SUB¥] <-- (Fitn) — (R RETRE
Queryl: 4+/Z\? Q """""" & """"""""""" ﬂ%ﬁf """ Q éfjt/j
: P - Query & Answer: KINiZ{5 B4 |
Answerl: N1 + N2 BRI B
Query2: I AF£HY? I Ol T
Answer2: “f7”7 N1 “f]” N
,WU%: T’E"]‘\lf“bi%’ EIZ'}E’ *@BH'?&’ %"E’ %"ﬂﬁ) “//I\":H'I_jn T’E'y
MRIE-18, PREE-B%, MREE-KiE, KE-IF, -5,

yjﬁ'ﬁ'iﬁﬁ’ Jjjﬁjj'igij]ﬁ7 %ﬁﬁ'kﬁ’ %\lk'j:iﬁj\j'!'\,
TAv- AN, Tb- AN, 8-, 8-, BoR-m, FE-A,
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i HowNet /[ 1 A&

HowNetXUiE H1iH JE
A 35 53335
JL N A| I 57392
3R] $% 65953

7 W iA] 2k 75356
it %L 116533

HowNet {5 5 45 i

AR A 2714
IR A 490
FIREE ML 584
s 11,0001 5
B 260,000
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i 6 905 T 7. iER4i7dL. CCD

o 905T#F (1990.5 — 1995)
o EPFRITZ. T8, CCID, &%, dLk. ...

a MRJIN. ®F, 1995, (HXUEBAEMNMASTE TR , BT
b M A

o POBFECOTIE X iA8L (1997 — 1998)
o FRBEIFE R LR SEE S B
a ARG5S T I TR LA #0115 i) L
o CCOH & &E+H (2000 —
a JERIHEES
o WordNet-style Chinese Dictionary
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e
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a R

a LY

v B

v 232

et %

/=

RS

WITHA B FEFR
EXN g2

R EIIN

[ i* ]

I ESIN

ERESIN (BN | ]
[3& (KA | 3h41]

[i&X3K:A] [i& X3k A TH]
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NG R SRR I

.’

Q

15 SRR RS A
IER A 44 > BhE
T8 SRR B 2
FERR HEK AR
1A A K 5] KT
T8 SR R
I TR IDE =152
Mlestlve. EEMERE. ...
5 SCEIR P 3RECT 2K

NI, B3I, AHlCE
—EE GRAE. AT REME. IR, L
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i NG

NERE NN ]
= KA
n AR
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13k — 2 [5) 13 3k

18 =iy, 1995, (HHERAEMNAFETE) , BT L
b H A

Beth Levin & Malka Rappaport Hovav, 1996, Lexical Semantics
and Syntactic Structure, In Shalon Lappin, ed., The Handbook of
Contemporary Semantic Theory, Oxford: Blackwell, Chapter 18.
Christiane Fellbaum, ed., 1998, WordNet : an electronic

lexical database, The MIT Press

http://icl.pku.edu.cn/doubtfire/| list.asp?folder=semantics
http://icl.pku.edu.cn/doubtfire/Semantics/973 Beida/index.htm
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http://icl.pku.edu.cn/doubtfire/Semantics/973_Beida/index.htm

/-

i 7 =]

1.

7 fi®WordNet, FrameNet, MindNetfrj 5 2% %L, fnLA

LA S

YT ER = A ey E Chban: W, A, R, L. )
HEAT R, KIEAHISE AR, HFHRB] DR E R
ARG,

SHAGERIE NIRRT (Ebln: &%, G, A
... ) AT A, (£55FE .

250 P A AT PLE LR X E R E R OR Rk R Gi ik (f#
B HES S,
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