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This paper describes a data model for a complex object. While a relation is two-
dimensional, a complex‘object is three-dimensional. Since an object to be managed
in a model gets complex, sound enough mathematical foundations are expected for the
model.  An introduction of a partial oder makes a set of complex objects a lattice.
Based on the lattice, a data model of good nature can be constructed. The model is
a super model of the relational model, lossless in nest/unnest operations, and has
two kinds of query languages (called frame calculus and frame algebra). Moreover, it

supports an is_a hierarchy between objects and introduces rather unique null values
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3. 11 AT7¥=2 ¢

BFA7Y=2bF: 1988, ¥, true

BT A 7Y =7 b [a:Y,c:20]  [a:S,c:?]

ESPHRIIEAS T T =2 b ¢ {[a:W, ¢:201, [a:¥, c:71}

EHBAET IV AbBEX T V=T b ¢
{[name:R1, rel: {[a:W, c:20], [a:¥1}],

[name:R2, rel: {[a:Y, b:n], [a:Y, b:s1}]}

FEERBIR bBRAEA TP 27 b 2
{[a:Y, b: {m, s}], [a:S,b: m, ¢} 1}

FEIFSIRT IV A bBAA T V=7 b ¢
{Cname:U1, rel: {[a:W, c: {20} ], [a:N1}],

[name:U2, rel: {[a:Y, b: {m, j}1, [a:M, b: {s}1} ]}

[E#%3. 2] #7Y=7 + OSiEHE:

W) ZoORFAT Y =7 PRENSHHELVEE, ZTOL S
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QP DHAT V= FRERTOBHENIFE LW E &, ZoL

EICBOELW. ik, BEEIERE OBRESIWO EHE
¢33, :
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T=T T#L T#? T#18 T+{M
1=1 1#T 1#? L+#18 L+M
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[a:Y, c:20]=1[c:20, a:Y]
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R, EOMAIR? =181 ERNHE T % IMGREREES B,
BRDBOBATH HEEHIE (ex. 18€ {20,7)) HRIHICIZB
», HES, FIRs
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T?RERAE LR NCBITVE, 7= 8 ERMR0LS
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A7V 27 MeBIVERREMA 37 e —F% &3, ¥, 47
P =7 tORIDE-HOBESZEUTO & 5 icHRMICERT 3.
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QERMEEDA TP =2 P ERELETH B,

G) ZoDHA T Y= 7 FiZTRTOMIGT 3BHENE LR &
@ LEITH 3.
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BELWNCHRRTE 3. 3. 10] ®K7v—4
3. JicBLWTEATV—AlL
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{[a:S,b: {1, 2, 3}1, [a:S, b: {2, 3} 1, [a:S, b: {3} 1} .
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{Ca:S, b: {1}], [a:S, b: {2}], [a:S, b: {3}1) 7V —ABDis_EEERT 5. isalEEcRERRRTWET
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{[a:S, b: {2}1, [a:S, b: {1, 3}1}
{Ca:S, b: {3}, [a:S, b: {1, 2}1} [E#3. 12] is_af&@
{fa:S, b: {1, 2, 3}1} 7V—AF,, F,#5F, is.a F,O08ffich5L%, F,»5F,

CREbHEE N, F hOF,inhMkd s (BEOHKLTO
TEHORE A BcTEELS 50T, AEEERWV7LV 5 .
—LDMELED b TE 3. ChoRE-BI~&T435. £2T, 7 [H3. 12] is

v~ AQEREOHESEEAT 5. is_af&fE7X L DIRAE
EMP: {[a:S, b: {m, ¢, s}], [a:Y, b: {s}], [a:M, b: {k, s} ]}
[E#3. 9] 7v—A0HEEE MNG: {[a:W, c: (1, 2}1, [a:P, c: {4} 1)
7Vv~4F,, F, A CH 5 L%F ~F, T&bY. MNG is_a EMP" &9 5 &, RiEOREKETOMBRHEE 5.
() F,=F, = F;~F, EMP: {{a:S, b: {m, ¢, s}1, [a:Y, b: {s}], [a:M, b: {k. s} 1,
@F,={x:y[1Z}IUW}, Fy={Ix:{y}], [x: Z11 W} [a:¥, b: 2], [a:P,b: ?1}
= F;~F,p>F,~F, MNG: {[a:W,b: ?,c:{1,2}], [a:P,b: 2, c: (4} ]}
FZL, BEAT V=7 b pl | RIDERVIERD IQTH S
T EERDT. FOMBIck b 7 V— ARERBILAT 5. COMKEIs_aiiK
(8)F,=F,, F,=F, = F,~F, : LI,
#3. 9] 7v—aolEkE [E#®3. 13] is_aliik
{[a:8.b: (1,2} 1. [a:S, b: (1) 1) 7V—AF, F, .-, F OB
~{[a:S, b: {1, 2}1} ~([a:S, b: {1} ], [a:S, b: {2} ]} F,isaF, =, F,isaF
{[a:S,b: {1,2,3}1, [a:S,b: {2,3}1, [a:S,b: (3} 1} Dis_aBEIH B E %, is aliKEOFEF+&B{ &
~{[a:S,b: {1}1, [a:S, b: (2} 1, [a:S, b: {3} 1} F+=Fuis_a(F, F)u--vis_a(F, F)
~{[a:S, b: {1}], [a:S, b: {2, 3} 1} ~{[a:S,b: (1,2, 3} ]} fz#2L, is_a(F |, F)I3F 2 F ORBMEBCHE 5683 T, isa
{[a: {1}, b: {p} 1, [a: {11, b: {a} 1, [a: {2}, b: {p} 1} J:5) 22 34
~{[a: {1}, b: {p, q} 1, [a: {2}, b: {p} ]} [(#13. 13] is_aliik
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F,isaF , F,isaF FyisaF
F :{la: {1}]}
F,:([a: {2}, b: {11} ], [a: {3}, b: {13}, [a: {4}, b: {14}1)
F,: {[a: {3}, c:21], [a: {5}, c:22]}
Fy: {[a: {6}, d: 31, 32))
is_afi : is a(F,, F)={[a:{2,3 4]}
is a(F,, F)={[a:{3,5} ]}
is_a(F,, F)={[a: {6} ]}
is_aibK: Fe={[a:{1,2,34,56}]}
is_afiB IR OWE %R,
[E#3. 5]
is a(F; UF,, F)=is a(F,,
is_a(F;NF,, F)=sis_a(F,,

F)uis_a(F,, F)
F)Nis_a(F,, F)

is_aliKITERINICEITT 5.
i kil - TEHEY 3.
B3, 14] isafbkoztE

F, isa F,F, isa F,F,isa Fy,F, isa F,
DL &

F,*=F,uis a(Fy, Fy)uis_a(F,, F,)

F+=Fuis_a(F,, F)uis_a(F,*, F)
RALTERT 5L

=Fuis_a(F,,F) uis_a(F,,F)uis_a(Fy,F)uis_a(F,,F)

IDEE, is_ DY —Th5

[EE3. 6] 7v—afRFHEis alkK LI ES b7 V- 4RK
RETHIEMBTES,

RT3, is_ali Ko7 v— aMRERHEEZ B,

4, 7v-

i s_alkiREEAIT7 V- ARERD LI 2BOBTKREEL
5. PRGN, BARREEILRL7v— oY, 7v—ARET
55, 7v—af¥, 7v- LB V- AREFEEETEZ
DORYRLELD LW TES.

(4. 1] 7v—affF, 7 v— 2RBOEEORICIZ2NE
PEETS. COFKICBWT, 7v—af¥E 7 v— 2HREIRBE
HTH 5.

[EE4. 2] 7v—-AKOLER, TRIZ7 V- ARMOERRE
WLd 3.

[FEEE4. 3] EHERHRE~IZ 7 v — AR OBESR LT 3.

EH4. 2, 4. 3icky, HOEBEOMITRERESH T,
7 v— bREFHIFTE S, ‘

BIRABUIERE (32D DILWEHBIRERE T 2IREHRTH S
B, WEEBSWEEA T V=7 Mo LTikENTH 3. DT
BORABEIIRT 2D TH B, BE LEADROHERE LS.

Vg OEH LT OIS % {EH4 3.

I :XF—24 2452
e, €, 7 L— AREER
AALA,y, - B

FEEMBIcT 2720, BHRIEIC 7 v— AGICATD S, 11,
#, L@MET R i, BFERTRBRREECOS—EH 5
B, 7v— ATREERLEITEL AR P LARICSH S, HEiCH
2 bOERMERME, *X FORICH 2 bOENHBIE LIRS, %
FEBERAABIIMAA 7 P2 2 F ORREEEWS.

L1 %

BARA B OSBRI IEMIBGRD SIEE Sh o BHE MY L TIER
BREMED bDTH 7. 7Vv—ARMOHBIII 7L —AbD, &
DOREEEELLEATI, HESh@ERRELT7Lv—24
ZE3 bD LR 5. BHOHEVRES KR LI bDLRS,

[E®4. 1] 5%

B elAl
Bk (e[AD (D ={t[A] | tee(D}
(4. 1] g

F: {[#1:a, #2: {0, 1},
#3: {[#1:c, #2: {p, q} ], [#1:d, #2: {p, 7} 1} ],
[#1:b, #2: {1, 2, 3},

#3: {[#1:c, #2: {p, t} ], [#l:e, #2: {q, s} 1} 1)
F=FL#1, #2, #31=F[#1, #2, #3041, #211
FL#21={[#1: {0,130, [#1: (1, 2,3} ]} = {[#1:{0, 1,2, 3} ]}
FL#30#21]=([#1: {[#1: {p, ¢} 1, [#1: {p, T} T},

[#1: ([#1: {p, t}1, [#1: {a. s} 2} D}
={[#1: ([¥1: {p, 0. T ]} ], ¥ DML (g, s, t1 D)
={[#1:{(#1: {p.q,7}], [#1: {p, q, 5, t} 1} 2}
~={[#1:{#: p,q 1,5 t}I}]1}

4.2 &R

BERB BRI IEHEEGR D O BIRGIP R T 22 R0TER
BIEEMES. 7V — AMRBOBRIZ 7 v — A5 SBIRGHERE T
BHAT Y =0 M ERUT V- LEED.

PIREH: 2 RIROSCIEET 5 2 L5 TE 5. ZOREROEY
EBRMERRE LBE, TORWEEFHMA T Y= MEIGT
174, ThESUHA T Y= P IEFT GRS L 123.

[ER4. 2] ®R
BR  elr,]

72U, FIBIRGMSN T T OBREREA, V, T THAIGRE
R uB, 0, IbLBECGCTHEHTE 3.
(B DTER)
(1) ARUBHE 60 FEFAT7 Y= b
k=, +<,5,>2)
J(ARBHOA D HE S HER)
T (AREEOS A SE D REER)
3) FFr7v=7+ € SHUEH:
FBF+7v=7+ ¢ SEIEH

()

) SEURM: = (| STUEH - 0
BE CIRD (D =(t | tee() ALIF])
P4, 2] /R

F:{[#1:c, #2: {[#1:0,%2: {p} 1, [#1:2, 42: {p. 1} 1} 1,
[#1:d, #2: {[#1:2,#2: {q} 3. [#1:3,#2: } 1} 1}
FU#2[#1=011= {(#1:c, #2: ([#1:0, #2: {p} 1}
FI#203(#1=0)1]
= {[#1:c, #2: {[#1:0,#2: {p} 1, [#1:2, #2: {p, 1} 1} ]}
Fl#2[q € #21]1={[#1:d, #2: {[#1:2,42: (@ 1} ]
FL#2[#1=2Ar € #211= {[#1:c, #2: {[#1:2, #2: (p. T} ]} D)
FL#20#2={} 11={[#1:d, #2: {[#1:3,#2: 1 2} ]}

4.3 %A

mmmﬁéﬂi 2 > DIEHBERD l‘,*ﬂ &ﬁ%ﬂ Y \—cm{;é
EEB. 7 L— MUBOEER2ODT7L—AhSEA T T2 b
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EORWTT7V—A%ES,

PRSBSOS GEORAICIEET S L TE 5. TOEE
DEMEPREEERE LSS, 2oREEER A 7Y b
BT, #hiEaU#HA T P BEFIRIEESRER
3. fhRFEBE ST 5. WHEANERE T3 L, ATV
7 P OESHOHHEIC BB U2 O TRET 5.

HeRFicik, &4 7Y =7 FHOHERIEEENT 3.

[E®4. 3] ATV =2 FOEE
HATO=7 bty t,BEL L&, EOEPL, 0tk
OB L A L2 BREER M4 7 V= 7 M EBRICALT]
DOHEAT V2 P ETHILIRKDERT B,
(B14. 3] AT vV=7 + DY
TRASESOM LA LT B
t,:[#1:a, #2: {[#1:c, #2:41}]
t,:[il:c, #2: {20, 22}]
tyo t,:[#1:a,#2: {[#l:c, $2:4, #3:c,#4: (20, 22} 1}]

[E&4. 4] &&
X e [#m op #nle,
<721, #n op #nidkEERHR CRIT OB
(1) ARUEH: 6 ARURM:
(2) sSHEK: 6 sEEME: FEEH 6 FERKE
(3) SEEKE n SRR FRREHE n FRIRK
CCT, 3=, #,5,2
B (e [#m op #nley) (1)
={tos|t€e, (1) As€e, (1) Acond}
2720, condiZBIF
t[#n] op sl#n] (1), @&
tlim]=sl#n] At[#n]# (} Atl#n]2(t" (m]1Ns’ (DA
t" €e  (DAs” €¢, (1) (©IoP+ ]
4. 4] &4
F:{[#1:a, #2: ([#1:c, #2:p1}], [¥1:b, #2: {{#1:e,#2:51} 1}
G: {[#1:c, #2:10], [#1:d, $2:20]}
FL#2[#11=411G={[#1:a, #2: {[#1:c, #2:p, #3:¢c, #4:101} ]}
B: {C#1:60, #2: {0} 1, C#1:61, #2: {1, 3}1}
I: {[#1:a, #2: {0, 1} 3, [#1:b, #2: (1,2, 3} ]}
H#2<#211=([#1:60, #2: {0}, #3:a,#4:{0,1)],
[#1:61, #2: {1, 3), #3:b,#4: {1, 2, 3} 1)
H[#2N#2] 1= {[#1:60, #2: {0}, #3:a, #4: {0} ],
[#1:61, #2: {1}, #3:a, #4: {1}]
[#1:61, #2: {1, 3}, #3:b, #4: (1, 8} 1}

44 %

BRSO SIS S — 5 OIESBIROBRIHIRI 5. 7
V— ARBOEERES bEIBRE T 5. BEE5813 5 € $ TRIRMICHC.
HEOE, WS LTRSS 5. TORDIRIEALE

~7{FHLTH 5.
[E%£4. 5] #Ea
Bk EEEES e [3itn op fnle,
TERERES o [73:#m op #nle,

72U, #n op nidEEARMAR
B (e [3:#m op #nley) (1)
={t | t€e; () Afs | s€e,(I)Acond} # (}}
(e, [73:4m op #nle,) (1)
={t|t€e, () Afs | s€e, (1) Acond} = {}}
L, condidE#K4. 4 &FEL

[#14. 5] #EkES

F: {[#1:a, #2: {[#1:c, #2:p1} 1, [#1:D, #2: {[#1:e, #2:51} ]}
G: {[#1:c, #2:10], [#1:4, #2:20]}
FL#2[#11=#11G={[#1:a, #2: {[#1:c, #2:p1} 1}

H: {[#1:60, #2: {0} 1, C#1:61, #2: {1, 3} ], [¥1:62, #2: {2} 1}
I:{[#1:a, #2: (0,1} 1}

H[3;#2=#211={[#1:60, #2: {0} 1}
H[3:#2<#211={[#1:61, #2: {1, 3} ], [#1:62, #2: {2} 1}
H[3;#20#2]1=([#1:60, #2: {0} 1, [#1:61, #2: {1, 3} 1}
H[T3:4204211= {[#1:62, #2: {2} 1}
(D) #HEosEhiEEsTRIIV !

F[3; ¢16#(FL$ 1G) [att(F)]

4.5 B

7 V— AR OBREI R OREE ST BARBINGRTH 5.

[E#%4. 6] BE

B e A /h]e,
L, A RREBETSHIL

Bk
(e, [A, /A,]ep) (1) = {t[~4,1 | t€e (DA (rl4,] |

r€e, (1)) ={s[A,1 | s€e, (I) As[~A;]=t[~A; 1}

112U, ~A, i3 DA DBE

#l4. 6] BE

F: {[#1:a, #2: {0, 1} ], [#1:b, #2: {1, 2,3} ], [#1:c,#2: {2, 4} 1}
G: {[#1: {1,241}
FL#2/#11G=([¥1:b]}

[HABERE] R & HERE S BER
AL ABSHOE &
FIA /A, JG=F[3:A, 24,16
AL A DABIDE &
FIA, 7A,06=(F (A, } [3:A, 24,1G{A,)) (A)) 2

4,6 %R

HAEWIIFNS, RS, ERO»SE. 71— afE0f
M BEARBOBO 7V —AKHO R, FTRICEPZSIN,
2o BBIRRMOIRE, RECOEARISRTHS L33,
3TN, TV ARBOERE LERTES.

[E®d. 7] RE&HERE
B FRE e [+le, REE e [tle,
BE (e [+1ey) (D) =¢ (1) ugy (D)
(e, [¥]e,) (1) =g, (I) N, (1)
(e,[-le)) (D=1t | t€e (D As=tAs€e () Asd e, (1)}
(4. 7] Z%&
F: {[#1:a,#2: (1,2,3}], [#1:b, #2: {3, 4} 1}
G: {[#1:a, #2: (1}], [#1:b, #2: {3} 1}
F[-1G={[#1:a, #2: (2, 3} 1, [#1:b, #2: (4} 1}

EBE e [e

[HBEs] 8D 7V —4F,, F,iko0T
(Fi[-1F)U(F | NF,)=F,

47 Sk

SR BRI RS Thisws, RROEEtic

BB L IS B,

IN—TtT 2 oD 2/, rV—AELisvwbD 2R 4
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BROSOEEBEL OND. IVv—TRiFT 37 v—a0hhs
I N—TERED N PERIRE, V- 7R3 7v—a kg
D7 v—ahofEn BT ABKIEE, sV—TELiZVwR A SHBEY
HHE SRR E BMIc B4 2 RABNIRE TH 5.

BWEAT O bieBIB V- bbb o—MicT 3L
MicR o3 £CHTE RS, 22T, F—7Vv—aicfLk
ITN—FDHEELSD. ThRIEREBHRIcET 2 7 v—F(LDB
Mtk Td 3.

[E®4. 9] SN

R PR e[A;agg]
AR e, [A, /A, ;aggle,
25 SHKNEH elage]
HAEMIEE el sggd

REL, A A A RBOBOR—7 L — AORERE:
agg=count, xxx[ ARUBHTHS],
sgg=count[ S / FRURMHES], xxx[ S /FEEHUES]
XXX=avg, sum, max, min
age, seg DIBHEIRA, A E[F—7 L — A DKERY:
U
(e[A;aggl) (1) ={t[Alof]l | t€e(DA
f=agg({s | s€e(I) As[AI=t[A1}))}
(e [A) /Ay ;aggle,)) (1) ={t[A, ) 011 | t€&, (DA
t=agg(ls | s€e, (1) AslA,1=t[4,1})}
(elaged) (1) =agg(e(1))
(elA, sggl) (1) ={t[AJ o f | t€ e(l) Af=sgg(t)}
(f4. 9] HBamE
F:{(#1:a, #2: (1, 4}, #3: {[#1:p, #2: (1, 4], [#1: q.#Z {21111,
[#1:b, #2: (5,7, 9},
#3: ([#1:p, #2: (3}, [#1:q.#2: (2,5, 8) 1) 1}
RERRRA
FL#1, count [#2], max [#2]]
= {[#1:a, $2:2, #3:4], [#1:b, §2:3,43:9])
FL#1, #3[#1, sum[#2], count [#2]]]
= {[#1:a, #2: ([#1:p, $2:5, #3:2], [#1:q, £2:2, 33:11}],
[#1:b, #2: {[#1:p, #2:3, #3:1], [#1:q, #2:15, #3:30} 1}

4, 8 AAMEe A ME

WEAT P = MFEORBE LT, %X Mb(nest), XX b
{tunnest) 25 5. T SIBHRABTREHELIIV. 2R Mbic
BARD S SHIADSEHE FRIADF LM H 5. Wik R MEit
ENSONTH S, FEROAZE TIRIEEEHEICKFIL TV,

¥/, ST, FRlicgMahitk, RET~OZIILEHERIE S
FIALTiIThbh 5. BloZiE X dhif, HireEFAsEsitics
V— 7'1!.15%@9&@&" 5

[E#4. 10] 2= F{L-¥x 2 ML
X SE| efa) WSEH ela)t
FZi eflA;, A} HFZEH ellal !
1L, FEROL E0LMBEHT b L\, WMEHRE—
M7= rORMKETS. fhiz 1 BHELET 3.
%
e{Al (I)=e(a—{a}) (D)
={go [#n:{a}] | g€e[~AI(I) A[#1:a] € e[~A=g][A] (1)}
e {8} "1 (1) =e({aA}=4) (1)
={go [#n:al | g€ e[~AJ(I) AL#1: {a}] € e[~A=g][A1(I)}
ellA, = Ad  =e(A), - A= {[4;, -, A T(D)
={go [#n: {[#1:a), - tk:a, J}] | g€ e[~(A,, -+,
[#1:a), -, #k:a, ) €el~(4;, -,

AI(DA
AQ=gl[AI (1)}

e{[A]) “t=e({[A1} =4, -~ ) (D)
= (go[#n:a;, - #n+k:a,] | g€e[~AN(DA
[#1: {[#1:a,, -, #k:a, 1} 1 € e[~A=g] [AJ(])}
B4, 10] %= ME-#x 2z ME
F: ([#1:A, #2:1, #3:x], [#1:A, #2:1, #3:2],
[#1:B, #2:2, #3:y], [#1:B, #2:2,#3:v],
[#1:B, #2:2, #3:p], [#1:C, #2:3, #3:w]}
F(#3) = {[#1:A, #2:1,#3: {x, 2} 1,
[#1:B,%2:2,43: (v, v,p} ],
[#1:C, #2:3,#3: (w} 1}
F{[#2, #31}
= ([#1:A, #2: {[#1:1, #2:x1, [#1:1,%2:21}],
[#1:B, #2: ([#1:2,#2:y], [#1:2, #2:v], [#1:2,42:p1} 1.
[#1:C, #2: {[#1:3,#2:%1} 1}

[EH4. 4] %= Mb-¥x 2 MEolH
(1) R ME - R X MLIZTEERIEK L2V (lossless).
F=F {A} {A} -*=F {4} "1 {4}
F=F{[A]} ([A]} *=F{[A]} -2 {{AD}
@ %X ME- xR thmmaoﬁm'cas%.
FoX +Xg=F-X, - X
=L, x1 @}, ([A,]) {412, {[a, 11
={A,), (L8, 1), {A,) 7%, {[A, 00

D, Tv-bijH
i

[E#%5. 1] &%

EHIREA TP =7 rOEEE T TH 5. ERUTIUN
XFE(, v, ) TRLT 3.

5. 1] %

FEXIBVT, (3EHTHS.

[E#5. 2] |

WFEFAT =7 ViZIFETH 5.

Q)7 Vv—LER(EEA TV =7 MIATHS.

(3)ERIFTH 5.

W, n28RMETHLE,

(5) S4BT TH 3.

(6) EfRLBb iz T,

#5. 2] 3|
10 ? f{ab,c}

uln]i3HTH 3.

x[2]  count (3ZHR)

[##5. 3] %A

(D) T7A7 7 a 3HEHTH 5.

@QweZH, nEEARKET5 L&, ulnli2EBHTH 5.
(3)"1’ azimtfaag. GIUdziiMT‘&B.
Wa,, a2MHlHETELE, a,Na,iRiGHTH 2.
®)a;, a, L TELE, o N7 a, TS,
(6) EERIS BT IR,

[#15. 3] #EH
@k ul2]
BERRU T b GEERNTRIBEES
[E#®S5. 4] §HEN

REWH, vEdMET5L%, Ru)BEHERTH3.
#6. 4] #EFK

X#k(u)  ul2](v)

GERRUT A P (V) GEERNTHRISHER) (0

€7



[F##5. 5]

ty, t, 20, 0 RHBEET (= + <.£,>,2), {1, {,%

MBS, rEEERLTALE,

(1) t,0 t,iHmERTH 5.

(2) ty € t, iR TH 5.

(8) £ Af,, £,V I, RRENTEHS.

O™ REERNTH 5.

G 3r)f, (vr) {1 EREXTHS.

(6) AU EREER T,

[(F15. 5] wEEX
x[1]1=2  a€v[2]
“(x[11=2Ay[2]=z[3])
(2X#k(u)) (x[11=u[31 Au[2]=1988)

x[11=2Ay[2]=2[3]

[##5. 6] B&EVX b
HiZY 2 FIBIFo&hd (—oLb 20THE-1-bDTH 3.
(OZEHERE] 73 ERIERE)
() EHBEE 73 (SO
BTNT
5. 6] BEVR b
[uf1], {ul31},vI1]1]
[ul1], count (Cv[111:R(v):v[11=u[1])]
[ul13, {fvl2], v[3811:R(v):vI1]=ul1]}]

[E%5. 7] WEHRBGE

TR OESZEIEE LR, FEREcREEEr v =T
Ry~ THiLd 3.

[#15. 7] &EBEE

k() RER ()

[E#5. 8] 7n7 7
(DEHRIZ7VZ 7 TH 5.
QTLEEEY X b, RFsEFIFENE, WPERERE oL, U
FTiR7LV7 7> TH5.

{TL:RFs:WFF}

(3) LA T VT 7 TR,

[#6. 8] 77~

Xk {Cul1], ul237: 32K (u) : u[31=1988}

[E#%5. 9] WSEHE BB
g SO EE 3 2 ESCERNAE MRS, Bk
%3
1) 77 7 a DRFHEEROMHERR (1) CHRES i Euila
DOEEY % b EREROPTHRESN TV S,
)RR O(Ir) £ £713(V r) £ OISR r =R (u) THREX
NETBURESR O THREI TV S,
TSN TIRWENE BB &S,
[F15. 9] HuSZM s BHEM
{Cul1], ul2]] : 3K (u) :u[3]=1988}
eBWT, ZHuiEEY = Fulll, ul2]] &3RERul3]=1988 D
THREIhTWA,
I(x[11(w)) (w[21=y[11 Aw[3]=10)
ITBWT, ZHwitRER
(w[2]=y[11Aw(3]=10)
OHTHEEShTWS,

[E®5. 101 A7 7> BTV 7>
EDTNT 7y DAEWMDH LI & &, BHERSEEOT VT >
ZETNVT 7 LB FNRANDTAT > BT AT > E1ESS B

FNT %7 L— AREERE HIES,
#5. 10] AT > EBATAVT 7
7N T 7
Sk
{[ul13, ul2]]: 3CHK (u) :ul31=1988)
{[uf1], count ({fv[2], v[311:R(v) :v[11=ul11} ) : SCHK(u)
:u[3]1=1988}
() BEOPIEA7TNVT 7 OEBAT VT 7 B3b 5.
B7AT7 7 :
{Cv[2], v[31]:R(v) :v[1]=ul1]}
D ubEHEH

b. 2 R

[E#5. 11] 7 v— LREROFR
71— ARREER,
{Cty, ot dery (), mee () 2 6 g, o))
i, R%&—<4 YR¥ Y RIOTFTRDO L icREN 3.
{ETET ORI IR L (R X
4y €1y (DAAu €, (DA S (uy, - u))
5. 111 7v—sRERORER
{[ul1]]:Resort (u) : Ful3] (x) (x[11=tennisAx[2){=2)}
C D7 v— LRI ORI
{Cul11]}u € Resort ASul3] (x) (x[11=tennis Ax[21{=2)}
{ful11]]u € Resort Ax € ul3]A (x[1]=tennis Ax[214=2)}

6. bbhic

AT Cx 2 FOIBOF— 5 EFNVER UL WOMRNBHE
Ko 315, BIREFALLEIC L -2 0 & LI SF g
$h3, CCTREEEMIC L CRHIEFEEL, HRETHATY
=2 PEERRT 3 Eicky, WHOBWEEA 7 V=) bF—2
EFNHHRECE. TARBREF VDR —EFNTEHD,
TU—ARH, 7 V—ARELFSENAENTEREN, SR

SEmAo, ¥, 7Vv—L0Ricis dEEERSCLDTED
XStk R P RIBETORIREDIZ .

S AEF VOGRS 7V — ARy, TVv-AfR
/71— AMRMEH, 7Vv—-AEOEs—w AV ST 2R
RENFETHS.

6 LTV WEN T TSRS V— 70 A v s L
E3
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