FZILTVX L - T—51#E | FlIE
BRIBET—I%/I\v1TEETS

RIWAFETFEER LR
[ITESE222

'gE
OO T =9 D SEHANDER OO
o T—HE—DEEIDEFNICHULTHI2EHDERETET
BB EEZD. BHEEIBATHERVWY, AIUT—%%ZAN
fc & ZRREUEIIR > T 2RENH B,
. ZD&SBEHZINY Y 1B# (hash function) &I,

h

345

— 645

V== 3

<><> Ny 2B EE->TT—YZ2EET o (1) <><>
o EID/INY D 2 BEBIEURTBRRICT—9 2 ANS

var strs = ["meijo", "university", "abc", ,,shiogama,,,,irinaka,meijo,,,
"shiogama", "yagoto", "ueda", "hara", ,,university, SR
"irinaka", "yagoto-nisseki", "kanayama"] ara,,,,yagoto,,,,,.......kanaya
ma, ,yago
function make_ table(){ LO-NisseKiyyyy009mmabC
var a = []
for (var i = 0; i < strs.length; i++){
var v = h(strs[i])
a[v] = strs[i] . meijo R
} shiogama university
return a [ irinaka J j
} \

puts (make_table()) 2 6 7 12
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irinaka

shiogama meijo university
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irinaka
var a = make_table() foo is undefined
function search(s){
m = a[h(s)]
if (m === undefined) puts(s + " is undefined")

else puts(m) T RES(E

}
Wi " meij
search("irinaka") shiogama L university
search("foo")
[ irinaka
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function delete_element(s){
var val = a[h(s)]

if (val === undefined)

puts("cannot delete " + s + ".")
else{

a[h(s)] = undefined

puts("ok. " + s + " has been deleted.")
}

}

delete_element("irinaka")
delete_element("foobar")
search("irinaka")

ok. irinaka has been deleted.
cannot delete foobar.
irinaka is undefined
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function h(s){ meijo : 7
var n = 0 university : 4
for (var i = 0; i < s.length; i++){ abc:8
n = (n * 234 + s.charCodeAt(i)) % 13 shiogama : 6
} yagoto : 7
return n ueda:6
} hara:6
irinaka : 6
var strs = ["meijo", "university", "abc", yagoto-nisseki : |

"shiogama","yagoto", "ueda", "hara", kanayama : 6

"irinaka", "yagoto-nisseki", "kanayama"]
for (var i = 0; i < strs.length; i++){

PEEE(EEEEIL] : v ((EEEsitl)) shiogama, ueda, hara, irinaka, kanayama
} FERUMECHB>TLES. ThT
BT —7IVICEZADIEN
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tre - ('meijor "university", “abe" agoa-nisad st M8 BELF (A CBRENZ/N\Y V1T —JILT, B
var strs = meijo’, ‘university , ~abc, shiogama,ueda,hara,irinaka,kan < 5 S _ <
"shiogama", 'yageto", ‘ueda’, "harar, R LS il —R\Y Y2 ERETNE BT BERRICH D BREOTHIE
"irinaka", "yagoto-nisseki", "kanayama"] o('[ + a) <HhD
i ti ke_table2 meijo -7
n n m IR
e et niversicy :4 BBBINY 27— THETBES, TOBEROWBCENY Y2
for (var i = 0; i < strs.length; i++){ shiogama : 6 BHEESELT, ZRICHIETZIURARNEEBEBNSRT, WET2H0%
var v = h(strs[i]) yagoto : 7 e _ = e = R G
5% (@v] === weedinedl) aliv] = [Se=sidil veda 1 6 BEE LW, %U)E%’&"j‘/ FI B, %M%@g%ﬁ‘ﬁw’ﬂﬂfb@h&
else a[v].push(strs[i]) hara:6 EDZDYANDRE DHFFE + 1 £%2%. fBEOERI/N\Y Y2 T—TIli
} irinaka : 6 ABETNIE, FHOTY 2 REKK,
return a yagoto-nisseki : |
} kanayama : 6 1 n 1—1 1 n a 1
puts (make_table2().join("|")) 4 6 7 8 72 1+ :1+7Z(171) =1ld= =
n m nm 2 2m
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S [shiogama, ueda, \, ULeht>T, Ay yaBgostERmEsasnTt, 02+ a/2 —1/2m)

hara, irinaka,

kanayama] [mefjo, yagoto] [abe] &R,

[yagoto-nisseki] ~[university]
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Elz1 +x2+ -+ zp) = Elz1] + E[zs) + - -+ + E[zim] = E[n] =n
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kE=0ap2% + a12% + a22P + ag
h(k) =k mod (2 — 1) &IREI NI,
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function h(s){
var sum = 0
var p = 255
for (var i = 0; i < s.length; i++){
var ¢ = s.charCodeAt(i)
sum = (sum * 256 + c) % p

}

return sum
}
function work(s){

puts(s + ": " + h(s)) abc: 39
} bea: 39

yamamoto: |06

work ("abc") motoyama: 106
work("bca")

work ("yamamoto")
work ("motoyama")
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function h(s){
var n = 0
for (var i = 0; i < s.length; i++){
n = (n * 234 + s.charCodeAt(i)) % 31

}
return n meijo :2
} university : | |
abc:7
var strs = ["meijo", "university", "abc", shiogama : 16
"shiogama", "yagoto", "ueda", "hara", ya§°t?5]
"irinaka", "yagoto-nisseki", "kanayama"] ;e a‘-B
for (var i = 0; i < strs.length; i++){ nara s
uts(strs[i] + " : " + h(strs[i])) IilveL e 2
) P yagoto-nisseki : 6
kanayama : | |
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11-->university .
ZANS. 12-->kanayama meijo :2
13--> university
. ZDBE, A—RT77049<1 1 abe
16-->shiogama shiogam% 16
q 17--> yagoto
function add_data(table, data){ 18--> Uedarls éjg’u
var v = h(data) 19--> e, :’8 =
while (table[v] !== undefined){ i‘;:z irinaka : 23
v=(v+1) %31 22--> yagoto-nisseki ;
} 23-->irinaka kanayama @
table[v] = data AT = .
) RRIERTR  mxe: 5m
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L‘—_‘ 2&5@&5{]9 %‘@t%ﬁﬁj& 4--> > 2 BIMEN T DERE S

5-->ueda ) > 12MZ%& “abe”,
B9 2REHIFER (quadratic 6-->yagoto-nisseki |agoto’ s MUBEET S

7-->abc BV 525 —1k)

probing) AFISNTW3, gyhare
- ; : ; 10-->
‘ BRI ¢« 5 +axdx l‘ 11-->university meijo : 2
function add_data(table, deta){ ii:zkanayam university {
var i = 0 14-> abF
while (true){ 15--> shmgamélé.
var v = (h(data) + i + i * i) g 3uo shiedama yagoto (7), -
if (table[v] === undefined){ TN ueda:5  {EZE
table[v] = data 19-—> ‘héra.s
return 20--> irinaka :23
} 21-=> yagoto-nisseki ;
22-->
i 3-->irinaka lengyza
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function add_data(table, data){
var i = 0
while (true){
var v = (h(data) + i * h2(data)) % 31

if (table[v] === undefined){
table[v] = data -r"-ccocteecoossssssssssssssssssssss
T , function h2(s){
} ' var n = 0
4=4aa1 : for (var i = 0; i < s.length; i++){
} : n = (n * 22 + s.charCodeAt(i)) % 7
} ' }
H return n
'
'
'
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6-->yagoto-nisseki

[rroa— -
ETIERRWV, 7-->abc
8-->yagoto
9-—>
10-->
11-->university meijo :2
do=> university {
13-->kanayama abe
14-->hara
15--> shiogamay 16
16-->shiogama yagoto
- 4E=
i; > ueda:5 ;’G‘C
19--> hara : 8
20--> irinaka : 23
21--> yagoto-nisseki
22-->
23-->irinaka tetiEy i
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function add data(table, data){ Efunction search_data(table, data)({
var i = 0 H var i = 0
while (true){ i while (true){
var v = h(data, i) V var v = h(data, i)
if (table[v] === undeflned){ if (table[v] === data){
table[v] = data H return v
return H }
} H i=i+1
i=41i+1 H if (i >=m ||
if (i >= m) break; E table[v] === undefined) break;
} H }
puts("table is full") i return null

} i}
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+ var pat_table = []

. function add pat(pat dist){
t)

/% H var v = h(pa
* A hash function which outputs values if (pat_table[v] === undefined){
* less than 20,011 ' pat_tablelv] = [[pat, dist]]
*/ V return 1
function h(pat){ H } else{

var s = @ ' 1st = pat_tablelv]

for (var i = 0; i < 9; i++){ H for (var i = 0; i < lst.length; i++)
s = (s * 3444 + pat[il) % 20011 ; if (eq_pat(lst[il[@], pat)) return @
H pat_table[v].push([pat, d1st])

return s g return 1
' I
'

function eq_| pat(patl pat2){ + function find_pat(pat){
for (var i = 0; i < 9; i++){ ! var v = h(pat)
if (patl[i] != pat2[i]) if (pat_tablelv] === undefined) return -1
return false i else {

H var lst = pat_tablelv]

return true v for (var i = @; i < lst.length; i++)

if (eq_pat(lst[il[@], pat)) return
1st[i] [1]
H return -1
}

+
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if (px > 0){

ppat = pat.slice(Q)

ppat[p] = ppat[p - 1]
ppatlp - 1] = @
queue.push([ppat, dist + 1])

'
'
'
: }
function find_zero(pat){ H if (px < 2){
for (var i = 0; i < 9; i++){ H ppat = pat.slice(0)
if (pat[i]l == @) return i g ppat[p]l = ppatlp + 1]
g ppatlp + 1] = 0
return -1 1 5 queue.push([ppat, dist + 1])
' if (py > 0){
function work(){ ' %at = pat.slice(0)
var init_pat = [0, 1, 2, 3, 4, 5, 6, 7, 8] . ppat[pl = ppatlp - 3]
var queue = [[init_pat, 0]] i ppatlp - 31 = @
v;rlcol(mter =10 N g queue.push([ppat, dist + 1])
while (queue.length > ' 3
var [pat, dist] = queue.shift() H if (py < 2){
var ddist = find_pat(pat) B ppat = pat.slice(@)
if (ddist < @){ g ppat[p]l = ppatlp + 3]
add_pat(pat, dist) g ppatlp + 31 = 0
counter ? : - : queue.push([ppat, dist + 1])
var p = find_zero(pa ]
var px = p % 3 H }
var py = Math.floor(p / 3) ' }
i puts(counter)
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