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Recommend a query processing strategy [2 points] for the following boolean query:
(CreoratrA OR Carpurnia) AND (Brutus OR CAESAR)

given the following document frequencies:

CreoraTrA: 21,502 documents
CALPURNIA: 257,219 documents
Brutus: 163,587 documents
Cagsar: 175,843 documents

Several strategies for estimating the cardinality of the result for an “OR” query exist. Explain which
one you used and what assumption your strategy makes. [2 points]

| cLeorATRA  OR CALPURNIA | = | CLEoPATRA| + IcALIORNIA

fssumption Jocuments Conto«'\v\'\nj CLEGPATRA amd CALPURNI(A
are AiSé]o'mE‘

\CLEorﬁTRMHcALwRNm;: 298 21 Adocs /// @

| BRUTUS | + | CAESAR| = 339 430 docs
Recommenmded 1(4&3 frocessinj s’cra{eﬂn:

( cLECPATRA O0R CALPURNIA) AND ( BRUTUS OR CAESAR)

ICLEOPATRA  OR CALPURNIA| = max (|cLEOPATRA) [caLPorNIA()

Asswmption : Documents cohm'm'w\j CLEOPATRA amd CALPURNIA
fullg over(ap.

MAK<lCL50VﬁTRM| \CHL?URN'h\\z 257 213 does @

MAX( | BRUTUS | | (cAEsAR| ) = 435 843 docs

Recommemded query rrootssit/)j stmteééj:

(BRUTUS or cAgsAR) AND (cLeopATRA OR CALTURNIA)

Write your solution only on this side of the sheet!
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Perform the following boolean query:
Frienps AND Romans

given the following inverted index:

N
o FRIENDS: 3,/5,;1“5,/23_,_3?,?1'0, 41,47, 49, 51 Pl=t1 » |{u)=3
e Romans: 2,3, 5, 7&29, 31, 37,39, 41, 43, 47 ”7 =13 » L WJ = 3

AN
Present the result of the query and the number of comparisons with [2 points], and without [2 points]
a skip list. Assume the skip list has frequency [ /[P[|, where |P| is the cardinality of a posting P
and |.] is the floor function. (Example: P = {1,2,3}, |P| = 3, \/[P| ~ 1.73, | \/]P]] = 1)

Namber of comparisons :

- without 2 skip fist = 16 compat(sons
(2:2),(33), (5.5, (o) (901), (15,11), (15,23) (23,23)
(39,29) (33,31), (39,3%), (39,39)  (v0,41)  (1.41),
(43,43), (13,43)

- with a skiy list : 48 comparisons
(3.2), (23), (3,3), (5:5), (3,2),(3,29), (9,1, (15,11)
18,23}, (w0,23), (23,23) (39,29) (39,23), (40, 41),

(M3 1Y, (W), (3,03 (4l 3

Result of the query: 3,523 33,41,43 (¢ matches)

Write your solution only on this side of the sheet!
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Encode the following posting:
e COUNTRYMEN: 687, 1599, 1978

using the variable byte code [2 points], and the gamma code (), where v(n) = (a(length of offset(n)),
offset(n)) [2 points].

(687), = (512+¢ 128 + 32+8 + 4 +2+1), = 10 1010 11
(1599 - 693 = 342), = (512+ 256 + 128 416), = 11 1001 0000
(19381593 = 333), = (256 + 6k ¥32¢16+842¢1) = 1 011 1011

Variable bakc tode :

0oog 0101 41010 MM11 0060 0111 1001 0000 9000 0010 1’11'] 1011

3N~\M‘\ code -
M1 11 1110,0 1010 1111 111 1111110, 1 1001 0000

11 111 1110, 0111 1011
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Compute the Levenshtein distance between Crypto and CORRUPT using the matrix [2 points] and

present at least one sequence of operations (insert, delete, replace, copy) that transform one term to
the other [2 points].

B tE ¢ o R R U P T My |OPER . | N ouT
el o6 1 2 3 4 5 g 3 oy | ¢ | C
¢i1 6 1 2 3 4 5 ¢ DEL R | x
R 2 1 1 | Z 31 4 &5 REPL Y 0
Y13 2 2 2 2 3 45 ser | B 1 %
v
- 32 3 3 3 3 3 y NS . R

So4 4 v vy oy 3 .
06 5 4 5 5 5 5N e i
INS # b
N ¥ P
£ € R ¥ ¢ T O >

— cory | T | T
€10 1 2 3 4y 5 ¢ g 2
cl1 6 1 2 3 4 s | PEL |
612 4 1 2 3 4 Y =
R |3 2 7 2 3 4 5 oy | & [ 6
R 14 3 2 2 3 4 3 REFL ) R | D
Vs 4y 3 3 3 4y 3 ReeL | Y R
P16 5 4 4 3 4 5 RevL | P R
T3 6 5§ 5 4y 3 E‘ REPL T v

INS * 4
REFL | 0 T
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Construct a permuterm index for the terms PinviN, and Baysayin. [2 points]

PINYIN & BAYBAYIN &
lNY(N,kPg AYBAYIN#B
NYIN §PI PINY(N /YBAY(MHR
YINYP(N 7 BAYIN4BAY
N$einy / Z AYING BAYB
N{PiNY| 3AYBAYIN YINS BAYBA
$rInvIN IN§BRYBAY
Ng BAY BRY!
3 BAYBAYIN
?c.mu\{erw\ A oklov\mb per mmterm
inde X e %

Consider a search engine that indexes a total of 1,000,000,000 pages, each page containing 250 tokens
on average. Assume the parameters £ = 30 and b = 0.5 for your computation.

What is the size of the vocabulary of the indexed collection as predicted by Heaps’ law? [2 points]

ﬂ‘K‘Tb

M=30- ( 250- 4 000 600 00‘0)“Z =30- (5% 4010>1/2

30.5-40° = 15 00p 00D

Vocabu\\qra size : 15 000 000 terms

Write your solution only on this side of the sheet!



