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Write down your student number and name in the proper box.
RIRE 1| KO SCOME R 2N L L s,
Analyze and explain the following sentences, respectively.
(1) 31 (Sentence 1) : Jonathan flies.
(2) X2 (Sentence2) : Thomas runs fast.
(3) X3 (Sentence 3) : Time flies like an arrow.
KO AILEG :Ob\f;;%?tiio
YiEG= <{ X, ¥, B },{ Charlie,  speaks }, %,
55*5 2 %ﬁﬂ Ea E— Charlie, %ﬁ%ﬁﬁspeaks b >
Answer the questions about the grammar below:
Grammar G=<{ Sentence, Subject, Verb }, { Charlie, speaks }, Sentence,
{ Sentence—Subject Verb, Subject—Charlie, Verb—speaks} >
(1) BHAAFES1X{T)y, Which is the start symbol of this grammar?
(2) RSG5 29X CTHIZHE XL, List up all non-terminal symbols.
(3) f&UFem 23X THIZE X, List up all terminal symbols.
(4) FEZHzHANTIEH TV 2H 5D, How many rules are there in this grammar?
(56) Z @Aj/(/{ﬁ)ﬂi XV EFE 5 E5E LX), What language named L is defined by the
grammar G?
(JB) EiBLIInEETHD,
Note: Language is defined as a collection of sentences.
PIRE3] TFRiosr#Ex, MeEMTE T 02T MERTFIECELTObOTH S, 2Ny %
W) 72 HRE CHE s X, Sentences described below show a procedure of building syntactic
analyzer. Fill in the blanks with appropriate words.
TTRROA 77 v 2EITRBRMIRO 12 DITHMEEMITO 7 1 77 LxfFoT-, R EF5E L
X, L=l 7 RBIR-TWD & LT,
Ibrahim-kun wrote a syntactic analyzer to study for term-exam. He set a language
L={ 7+ R2R->T\5 (Apuppy is sleeping.) }
FNE 1) STOfRAT

Step 1) sentence analyze

FRX B BEBoTwni Note) 47 noun, BhF: postposition
B N ERNE Lo L L9z .
450 BhEd BEA E)7: verb, T 3E: subject,
L ‘/)b_‘ = ~, = ~, === .
G iREE RFE: predicate, 3C: sentence
3C

FIE2) CiEOBE

Step 2) grammar setting



F9, BRI bbb EOES Vt 2B :

ve={ ¥k, [ ], lEoTws }

Wic, RS RRE [ .
Wiz, JfEn B A m © Vn={ &, T2k k[ |, B, #had

k#%Iz, ERtofFm HE8) ZFIA L T ESHMAHAREZFERL,
First, write down vocabulary Vt, i.e., a collection of words:
ve={ ¥k, [ ], RoTwp }
Next, decide non-terminal symbols: Vn = {3, Li%;, RFE, :l BhFd, &) i %ﬂ}
Finaly, write down a set of rewriting rules in terms described above.
FIE3) LiEO Mm% Prolog S TR 5,
Step 3) Describe knowledge of the grammar in Prolog language. J

LROBE 2 TERSN TV TENED S5 L OXA ST 5705 1k
TER L7z &0,
Write a program which accepts a language defined by the grammar of the
Problem 2 described above.
S L={ KEAHS, ETAED, HAHLT, ko (1) & (2) W&k
[ Bl 2L, AR L OCTER 3AF. A EBE. RS & B Bl L
TERREN,
Answer the question (1) and (2) below about a language L =1{ KES3HK 9, £+ D, §,
where “XKHBB” and “fEF” are nouns, “M” postposition, and “@B>S” and “ES” verbs.
(1) EFL2EDBIBRLIEG 2k L,

We want to define a formal grammar to define the language L.
(MKt 5 0ES GEE) Vt 2EBEEZTFLARIV,
Write down Vt, i.e., a set of terminal symbols (vocabulary).
(NIRRT DOESG Vn A FEZ T LR SU,
Write down Vn, i.e., a set of non-terminal symbols
(DBHbARE S o #HEE P LR S,
Write down the start symbol o .
(D)EFEHZABNE T RTEES T LRI,
List up all rewriting rules.
(2) ki (1) TIERLEXEG ICESE, Sl LOXERNE LT AT 12 5
Dz RRE &
Write a program to parse all sentences in L, based on the grammar G of (1).

BAIED BAIES
(IHBEER] 1. SHEMFATE, ZRICHESSHA L E 2B HTERTE S, 2 R L I ST T rs 5 6n 8T 5,)



EH M H5 5 TRIDF HC>WTBLFD (1) & (2) W&z k.
Answer the questions (1) and (2) about the TF-IDF method of Information
retrieval.
(1) TF-IDF {EDEAR 25 275 % 200 SUFHREE Tk~ K,
Explain a basic idea of the TF-IDF method in around 200 words.
(2) UTFDEI7% 5 2OXLERDD, WE, F—T— F [RHGE] THRREITH & X,
HRITEDOLEFELFEIROMRBRERE T o002 ZOHB L L HITER L
Given 5 documents as described in a table below. Which document should be the
first candidate to show as a retrieval result, when a keyword “#f%15& (unknown word)”

is given to retriever.

#. WELF—U— FHEEE

3E 3E E s EL | Es
ARHNGE 10 10 10 10 10
HiFE 4 7 12 9 20
A EES 9 20 10 15
L 6 2 1 8 1

Table. Documents and the # of occurrences of the words in them

Doc1 Doc2 Docs Doc4 Docs
unknown 10 10 10 10 10
word
word 4 7 12 9 20
Morpheme 7 9 20 10 15
Character 6 2 1 8 1

([HAEEME] 1. TF-IDF (0B A S LS+ 5 2 L 8T 5,)

FIRE 7| NLP (HREFFAED) OB LT S U r— g% 1 SRE LR S,
=L, (A) 2RERERON? B) #ICHLTAY v bAHLDN?
(C) 2077V r— a EBITTZDITR S B R BREANIIT) 2
IZOVWTHEATHZ L,
Propose a novel NLP (Natural Language Processing) application with explanation
of (A) why it is needed, (B) to whom it is useful, and (C) what element technology is
needed to implement the application you propose.

([HmEER] 1. NLP #0077V r—v 2 v 238 h b A TIRET A Z LR TE 5,)



2F - . = BT ) 7 R A8
BB 8| WOMFENS 1 DEFERD, F15H L Z A% 100~150 SCFFLEE TSR~ X,
Select a single term out of the followings, and explain what you know about it
in 100—150 words.

(1) H %A 375 (natural languages) (2)JZHEZE (morphemes)
(3)IEREZE AT (morpheme analysis) (D& SCfRMT (parsing)

(5)E 75D EW(semantics of language) (6)E MR ALFL (meaning processing)
(M)A Fn7E(unknown words) (8) == —/X A (corpora)

(9 EFEmsy — > 7 k7 = 7 (NLP tool software)
(10) AT BT 5 S35 ( natural language processing processes in human)
([HmEEE] 1. NLP (BT 2 M55 - ax B0 SHETHIT S - L Tx 5,)
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