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3 Do el 03 35l 0T 4 b e 5 ol o i O3 b o s olae S o1 s
sl
NID1 N NID2 ={N1, N3, N4} {N1, N2, N3={N1, N3}
1l 2 S el 05 3505 OF 4 Iy cl sl 2515 01 JLﬁs‘\SLﬁLﬁoﬁdJ}d.ﬂ‘
NID1 — NID2 ={N1, N3, N4} — {N1, N2, N3 = {N4}
1l 2 S el 0 gy 0T 51 L Sy el ads 5505 O & LS s S e
NID2 - NID1 ={N1, N2, N3}- {N1, N3, N4}= {N2}
(ls g S g 53 e dd 7 e s e g o Gl

n El.NID](UEl.NIDZZ E2.NIDJ(0E1.EdgeType:-T2- (p EfEdgd) xp Ef Edgéfjj

Ol s aS oy el LS5 Oy Shes o G shas G2l 5 s s Ll
PR3 oo d o sd e S EL Jpdr 4 PEL Shes ol
9E1.EdgeTypeT2 (PE1(Edgd)
el 5y S0 4 SQLOL) & 85 sladal,y pr o 5 o dolee
(select *
from edge
where EdgeType = 'T2") E
Wl 3 S 4 G0 S ankad s >
NID1 | NID2 | EdgeType
NL [ N3 [ T2

E1 Jyt>



(2315 818 L) Wil )l cawrlindy 8,958 ae

S o Al T2 5 ladl G o 5 o p axlad i
J_.»QTJ?}J,;AS‘;}&J‘: L 5,8 o Shes Sl Caon L gas 5 oS s 5 aalsl s
L5 e d b g SIS E2 s 4 PER Shes ol
pE2(Edg9
1l 15 Sy 4 SQLOLS 4 B35 (ladals jr o7 5 o p Jolee
(select *
from edge) E2
ol 1 g 4 Bs0 S axkad g

NID1 | NID2 EdgeType
N1 N2 T1
N1 N3 T2
N4 N1 T3
N3 N2 T4
N4 N3 T5
E2 Jyd>

Gy v shas 5 (TD) 5LSs b Shas Cor Cons Lshas 30, o 5 S s 3 aslsl s
JKLA.“wl—uf‘J—!OTﬁ}ﬁdtvﬁl)—i&gjuﬁb.)‘)—év_hjﬁ(-r2> u;)uu_),_,ej_ﬂ.;
il 25 &5 4 (OELNID2= E2.NIDL

OE1.NID2 = E2.NID1(°E1.EdgeType='T2' (p e{Edg9) xp 4 Edgﬂ

il 25 Sy 4w SQL OGS & G55 (ldaly L S5 5 e Jolre

select *
from (select *

from edge

where EdgeType= T2") E

(select *

from edge) E2
where E1.NID2 = E2.NID1

el 1 Do & B NS axkd o &

E1.NID1| E1.NID2| E1.EdgeTypd E2.NID1| E2.NID2| E2.EdgeType
N1 N3 T2 N1 N2 T1
N1 N3 T2 N1 N3 T2
N1 N3 T2 N4 N1 T3
N1 N3 T2 N3 N2 T4
N1 N3 T2 N4 N3 T5

1l 515 &5 4 OELNID2= E2.NIDL sSkos Sl 5l g OF s 5 S



1\ Slakaly p2 1ok Juad

E1.NID1‘E1.NID2|E1.EdgeTyp%EZ.NID1|E2.NID2|E2.EdgeType
N1‘N3| T2 ‘N3|N2| T4

ool o O s 5 45 g e |l Project Slas 5l o 5 s Caa 0 &S > 5 Colg 2
1l 25 ) se « MTELNIDL Sles

n El.NIDl(G ELNID27 E2.NID](0E1lEdgeType=-T2- (p efEdgd) xp Ef Edg?D

Wl 25 Sy 0 SQLOLS @ G 56 (ldals o 52 5 o J3lre

select E1.NID1
from (select *

from edge

where EdgeType= T2") E

(select *

from edge) E2
where E1.NID2 = E2.NID1

1l 55 Sse 4 TTELNIDL Shes 6Lzl Sl o OF o6 s> S
E1.NID1

N1
j.,\_:)bgJs_..:LAoJ_f&_iMTZCJ_:)‘HJJ}JK_}&_‘s‘&‘udduo;o)wi)ﬂ

] J‘j.w CwL_:. rj.\ 6%;6@.&' C.ﬁljj.z J'J"L" ((.J)‘} f—j? Jb&&‘bgo;

Edge Jyd= <5

bAJSrW\ CNL“ Q\},.Gd.ub ?JAH;‘AJ" &LFJQJ\JQS): U}JSJJ}A“WQL&)L» 4;.-"3
..))._v




DML <l ygwd SQL pmins Juad g

plas 45 da gr Saled 1) (pOLS plas Cond codd 0303 SQL S plaS (5 el ol 4 a2 b )
(AN D93 —)30330(5 (wrigs) Sl ok 45 8 Sbol gl (slaasens
user (UID , name, Contact)

BOOK (BID , Title, Publisher , TotalNumber)

BORROWING (UID , BID , StartDate , EndDate)

ssb g b e 4 5 ol NULL 4l )b col C3UI s Sam 1S 5,

a) with tblas (

Select BORROWING.BID, COUNT (BORROWING.BID) as cnt

From BORROWING, BOOK

Where BOOK.BID = BORROWING.BID and EndDate is NULL

Group by BORROWING .BID)

Select th1.BID

From tbl, BOOK

Where tbl.BID = BOOK.BID and BOOK.TotalNumber = cnt

b) Select BID
From BOOK bl
Where (select COUNT (UID)
From BORROWING
Where BORROWING.BID = h1.BID and
BORROWING.EndDate is NULL) = bl.Total Number

c¢) Select BID, TotalNumber
From BORROWING, BOOK
Where BOOK.BID = BORROWING.BID and EndDateis NULL
Group by BORROWING.BID
Having COUNT(BID) = TotalNumber

c,b,a(f c,b( c,a(y b,a(

(A Vo> — 3623005 (wrig) S5 ) g, Sbslas 5 sl SO S, -
Person(SSN , name, address)
Car (License, year , model)
Accident (License, accident — date , driver,damage — amount)
Owns(SSN , License)
Sl anils |y Balai o S 3 5 0l S (Dbslas 5 lagpdle SLoMbI b 4 ax 55 L

(SQL 0L 4 398 odils £ oyl Ol 5 031 pL)
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(select driver,damage — amount

from Accident) Except (select adriver,a.damage — amont 0O
from Accident a, Accident b
where a.damage — amount < b.damage —amount and a.driver <> b.driver

sdlect driver, damage — amount
from Accident

where damage — amount in(select MAX (damage — amount) N
from Accident)

select driver, damage —amount
from Accident (v
where damage — amount = MAX (damage — amount)

.@lc;ws)lyw(\‘

(AA 6T -130a30(5 (wsigo) e S A 53 1y goasy sl g e mile Sl L Y
Person(SSN , name, address)

Car (License, year , model)

Accident (License, accident —date , driver,damage — amount)

Owns(SSN , License)

S5 e Bslal Kl s edle SO ojled plaS (Slslai 5 bt SN SOL & 4 5 b

Sl 03 ¢
(L g ools OLE HL bab (5,1 S5 5l o 5 SQL 0L 4 rwly)
select distinct A.License
from Accident A
where A.Licensein(select B.License (
from Accident B
where A.accident — date<>B.accident — date)

select License

from Accident

group by License

having count (accident — date) >1

4

select A.License
from Accident A, Accident B (¥
where A.License=B.License and A.accident — date <> B.accident — date

(A Vg —IT (wsigs) 1, a5 s 1y p) esls aL<.1L; -f
L2 $:node(NID , Name, Color , Description)

! a)fja 4 bx,a Cf:"’ &) grU uJL«'f« J»Us node JJ-\?‘ 20 347 90 Sl
laJL:edge(NID1, NID2, EdgeType)

Lo 4 NIDL ojlad Lo S 3 EdgeType ¢ 5 51 slacaer Jb & 29y suins 0L edge Jydr 5l jaw 2
sl NID2 6 )la
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Sl oy A.Q.Jf f‘JSﬁ_)SQL d\.&f}wﬁ: Jé_,ada'-).:

sdlect distinct NID
from node, edge
Jsl s> s | where NID=edge.NID2 AND not exists (select *
from edge
where edge.NID1=NID)

select TL.NID
from (select count (NID1) ascnt , NID
from node left outer join edge on edge.NID1=NID
group by NID) T1,
(22 So7 0 oA (select count (NID2) ascnt , NID
from node left outer join edge on edge.NID2=NID
group by NID) T2

where TL.NID = T2.NID and Tl.cnt < T2.cnt

.JJ)UJLSJ})JJL“LA\JJ)\JQ;‘a-}ji-JlﬁGMJ@‘)&ub;a)chJ\dﬁ}wﬁ(\
L@'.’IQ—?J_};4—7.')3).])—:“5@]65})3“’-);ASM;@‘)@LA°J§°JL“":"(°J>6}’.'JQ"JQ<V
el
l_@_}“d}})jQ)JJ‘ML@JT@}?&)J‘\SMJ@\)@L&b;a)wcrjbéﬁ}wﬂ(Yl




DML &l ygimnrd SQL :puionns Jucd gl gowly

! = M) ayS )

(S b 551 5 eslie L BORROWING 5 BOOK WUSER Js 4.

Uub | NAME | ... | BID | TITLE |PUBLISHERTOTALNUMBER
U1 Uni B1 Tnl Publ 1
U2 Un2 B2 Tn2 Pub2 2
u3 Un3 B3 Tn3 Pub3 3
U4 Un4
Us | UNS5
USER s> BOOK s>

ulD BID StartDate EndDate

u1 B1 95-01-1 NULL

u2 B2 95-02-1 NULL

U3 B2 95-03-1 NULL

u4 B3 95-04-1 NULL

U5 B3 95-05-1 NULL

a) with tbl as (

BORROWING J s>

Zﬁ)‘:‘adaﬂ)fJ.saucjhﬁé}?}wﬁé.z\kﬂ

Select BORROWING .BID, COUNT (BORROWING.BIDys cnt
From BORROWING, BOOK
Where BOOK.BID= BORROWING.BID and EndDate is NU
Group by BORROWING.BID)

Select th1.BID

From tbl, BOOK
Where th1.BID= BOOK.BID and BOOK.TotalNuber= cnt

sk ag pss From s oSS 6)l.l_<(=utbll) ollie G 5 o IS With | i tao
.JJ;L;«)]J:%eJLiL.N‘ DJJAJ)'U\}}‘}JJ@ALA‘JJMV\;.—
S5 o Slas ol o @Gl S Som 5 g Jsl Gise s, G sl a5 L

w\ﬁ)Q)}'ﬁ‘U

UID | BID | StartDate| EndDate | BID |TITLE | PUBLISHER| TOTALNUMBER
Ul | B1 | 95-01-1 NULL Bl | Tnl Pub1 1
U2 | B2 | 95-02-1 NULL B2 | Tn2 Pub2 2
U3 | B2 | 95-03-1 NULL B2 | Tn2 Pub2 2
U4 | B3 | 95-04-1 NULL B3 | Tn3 Pub3 3
U5 | B3 | 95-05-1 NULL B3 | Tn3 Pub3 3




(0515 81K5L) 5 ) sl )5 5SS Va5

O 5 Al GIOUP By BORROWING.BID, s s Ll 31 oy caralsl 53 (o imas
Dy hues S p3 Syse 4 e 5 o s> BORROWING.BID

B1 B2
U2 95-02-1 Tn2..
Ul 95-01-1 Tl ..
U3 95-03-1 Tn2 ...
sl e S ~
J JJS 6‘5; ejJS
B3

U4 95-04-1 Tn3..
U5 95-05-1 Tn3..

RTINS

Jies 55k 4 03,5 a8l SELECT , 2w Jols COUNT(BORROWING.BID) , sies aslsl 55
3,8 B s s e e 03 533 S e e
ol 3 Ose wB G S S s n Jol S 2l A rl Rl

BID cnt
Bl 1
B2 2
B3 2

.LSL;G fﬁ]" Jhb ‘b Lbej;jw GROUP BY)_,:.\.»J 4;.-"3
Sl 5 5o b Slas plil 5l @ el S oz 5 o Jil Siom (s 2 4l 4t a8
by oS ol OUS sy bl 4 glaasins sluw 5 (BID) S U8 Oy 53 Lol Group By yioes
el 0 6)l.l§rb tbl JJJ}- “ with BESL)
S a8 G s e 00 U
Select tbl.BID
From tbl, BOOK
Where tbl.BID= BOOK.BID and BOOK.TotalNumber nt
53 o Sas plnil 51 g B G018 G 5 e p 2 S s OB dslr w xS L

w\ﬂ_)@)}'ﬁ‘b

BID cnt BID | TITLE | PUBLISHER| TOTALNUMBER
Bl 1 Bl | Tnl Publ 1
B2 2 B2 | Tn2 Pub2 2
B3 2 B3 | Tn3 Pub3 3

She Ly ol Ll sy olel oy slaasond 5lias 48 335 o SlaolS U8 ol 4 s 45 35 5 0
bl LT glaasens plad oS o oo Stolad 1) oS plad o W15 3 ol LS ol glasns IS



Ay DML 1 yguwd SOL :pwivd Juad

sl 0 a3 S
4 > 5 o 9, BOOKTotalNumber cn pa s> 5 o ol oo glal 51 ey aalsl s
D M‘)} J'.'_) CJ_)}«.D

BID cnt BID | TITLE | PUBLISHER| TOTALNUMBER

Bl 1 Bl | Tnl Pub1 1
B2 2 B2 | Tn2 Pub2 2

e Al 3 Do 4 g g e s SEIBCHIDLBID ) s (ol 2l 51 e ol 5 s
BID
"Bl
B2
dop oo Gl ) placls el cad) s sl Jlpe D) 50 0 0l CJJM S5 3 oo e oS
sl 0l 4§ ilel Ll glaasens plas &S
pols D o) F 53 edd ke g 5 e g ilae
b) Select BID
From BOOK b1l
Where (select COUNT (UID)
From BORROWING
Where BORROWING.BID= b1.BID and
BORROWING.EndDate is NULL¥ bl.TotalNumb

o sm ol Correlated Subquenss G Jsls o 5 o 5 (Soled Kles 355 4 a5 L
sorn 23 Wl S el 5k a0 0L SO (o G s e bl SIS 5 S > sl
Jae s Gsm s rm e b B G s o S b s L B s
Ol Sl sl sl Gl 4 aS g e 5 adle s Aol gl e pll e S s

.;;dea Ll A ls add> S 4b
SELECT BID R e where  gis law g

FROM Book b1
WHERE (...)

ol S 03,8 e alee il o dslin SO ool S (5lus b5 BOOK J s 5l aw a6l
il BooK J s 5l ki 5,50 o 535 5 0 TRUE (ol (s5lus Olan 4 where g5l b 5 oo s
A Ao e 1y aslsl BOOK J i szl 40 B BOOK Jsdr sl Jlons G ST (gl sy opl 5355 0
ol el TRUE WO (1, Where L 551, o5 das s [y ol osled s 5 o ol S0 Ol
33 el ) ol 58 s 5 ) s el Ol aglie ol oS 555 TRUE a5,
3y PSS laasd S il ez 2 e SIS 4, Dbl Glaasid Slad &S 355 0 il S5
rLAS4_§J\_AGAJiiLajl)Q_.{LA;.;L:SrLASMbée)lﬁdfjwﬁﬁsajup.ml{w)ﬁ
ol g S0 53 05 ke o 5 e Gillae 45 Ll 0l 4 S 3bel LT glaasis
il 3 o 4 S WHETE ) s (S 53 35 0 le s Olo @



(0515 81K5L) 5 ) sl )5 5SS 1aA

Select BID
From BOOK bl
Where (select COUNT (UID)
From BORROWING
Where BORROWING.BID= b1.BID and
BORROWING.EndDate is NULL¥ bl.TotalNumb
S o a5 35led o 1wty Cibl 4 slals slaas count (UID) | i Lo
Wl 25 oo s aSWhere ) s (g5l 53 352 50 Dsls izmen
Select BID
From BOOK b1l
Where (select COUNT (UID)
From BORROWING
Where BORROWING.BID= b1.BID and
BORROWING.EndDate is NULL¥ bl.TotalNumb

b 338 o et BOOK Jsdr w5l Jawe &4 BORROWING.BID= bLBID 523 bawr s
Izl 5l BORROWING J s sla lavs oS 55k & 5L G BOOK Js 5l o 8 53 &S >~ (sl
) J5 Gille 35 S e e Jlall bt a5 L LI G

02,5 BORROWING,BID = b1, BID Jlasl b & «; 4= 55 L BOOK Jsbor 31 Il s (51 I

BL Bl
BID | .. | TOTALNUMBER UD | BID | ... | EndDate  UID
B1 1 Ul | B1 NULL U1
B2 2 U2 | B2 NULL U2
B3 3 U3 | B2 NULL usz |
BOOK us | B3 NULL U4
Us | B3 NULL us
BORROWING USER

By A OT Sl s S s on S
Select COUNT (UID)
From BORROWING
Where BORROWING.BID= bl1.BID an
BORROWING.EndDate is NULL

Sl p gadaly as ol 1 jlude ) BL g BOOK Jsir Ul Jlew (61, cOUNt (UID) SluGe 4z 45

1

_count-(UD) = bl, TotatNumber
1

Shdsl s ol sl 35,8 s TRUE where b s -l JLs coul Sl 3 s where gl slus b s
J}w& ol u"“lL“" f}f BE) Book J}J;-



144 DML 1 yguwd SOL :pwivd Juad

';J‘:’d" g[;'e;.}l 67.-));'-): J:n-it&-!&:r-P'Bl uLZSJSu.i\J.:L.:
‘2sl> BORROWING,BID = b1.BID Jlail b5 4 < 55 L BoOK J s | £33 v sl J-

B2 B2
BID | ..| TOTALNUMBER uD | BID | ... | EndDate  UID
B1 1 Ul | B1 NULL U1
B2 2 U2 | B2 NULL U2
B3 3 us | B2 NULL us |
BOOK U4 | B3 NULL U4
Us | B3 NULL U5
BORROWING USER

g g \j.q-\ QTL;\J__'J_Q ngq-jwﬂ.‘\s
Select COUNT (UID)
From BORROWING
Where BORROWING.BID= bl.BID an
BORROWING.EndDate is NULL

Slp sl S el 2 ke ol B2 say BOOK Jyior 53 e (2 count (UID) luds :ax g
SV RUIP NP PNCI [ J SR P

_countdiD) = bl, TotaiNumbel

2 2

Sess o cpl ol 55,5 o TRUE where b, opl oLy w15 where gl g 5las b2
J}w& oals w\.q.» f}f BE) Book J}Js;-
Bgh oo ORIl g 2 g bl G B2 OS U8 b
o> BORROWING,BID = b1.BID Jlail b, « 4> 55 L BOOK Jsdor Sl p s Jaws (sl s Il

B3 B3
BID | ... | TOTALNUMBER uiD | BID | ... | EndDate uiD
B1 1 Ul | B1 NULL U1
B2 2 U2 | B2 NULL U2
B3 3 us | B2 NULL us |
BOOK U4 | B3 NULL U4
us | B3 NULL us
BORROWING USER

b | 0T Gl s o 5 n S
Select count (UID)

From BORROWING
Where BORROWING.BID= b1.BID an
BORROWING.EndDate is NULL



(0515 81K5L) 5 ) sl )5 5SS Yoo

Sl salaly 8 el 2 jlude 512 B3 say BOOK J s o5l (sl COUNE (UID) ,luas 14> g5

_count(diD) # bl, TotaiNumbel

2 3

S e e pl ol 53 S o FALSE where b 5 ol oy oo 13 » where g o s 5ls b 3
AJA.ZLSN osls u:..:Lu I 0D Book J)J\>

ljw&u gl}';ﬁ\ =R LIZ.LLMC”PB3 ;.)L“SJSQ_L\J,ILU.
g Ml}";’)“’)ﬂ“—’}"}uﬂ;}. A};-j)? SeleCtBID)}u; JALSLS‘J?‘)‘MCAL@JJQj
BID

Bl

B2

dop o hales |y plaols ples G ory sl Sl g oy 5 53 0 CJJM S5 3 oo e oS
sl 0w ilel LT glaasens plas &S
(00l € 0315 53 0k e (g4 5 o Gl
c) Select BID, TotaINumber
From BORROWING, BOOK
Where BOOK.BID= BORROWING.BID and EndDate is NU
Group by BORROWING.BID
Having COUNT(BID)= TotalNumber

S 4 Ol e C&Lp\ CJAASQJ\; S0 e WS Co IS s el Cj]m S5 5 oo sl &S
Wl
Select BORROWING.BID, TotalNumber
From BORROWING,BOOK
Where BOOK.BID= BORROWING.BID and EndDate is NU
Group by BORROWING.BID, TotalNumber
Having COUNT(BORROWING.BID}x TotalNumber

31,5 select, s 3 BID § e ooty BORROWING s o € o158 (g0 3ol ¢ 3 am
5 ey S Ll | BORROWING L, BOOK J s BID &5 55 o 52 ,LLalS o (23 S
o 58, g7 sl S Ll ol 4 il (g sl S bl 4 B C oIS g
Gls b 4o gazme o5 L Select ) s (g5l (sl sio aan (gLl 5O 5 aelses Aol o yls
& s> TotalNumbero s € o1 35 (god ool o 0 cplple 3L Group By, sies slads s
L Gamen S Aol 4 S s (g slax 53 sl w B oyl S .28 S 41 3 Group By ) sius
st 35t am g LAl oS (258 13 having ;s 53 BID O s iy BORROWING J s
Ul Co)l3S s 5 ey 450 s (1S lsis| |, BORROWING L BOOK s BID

W C)’Lp\ WS Clly g
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83 b Shes plnil 51 o € 0155 s 5 o ol i (s B8 il ¢ x5 L
] i Sy 4

UID | BID | StartDate| EndDate | BID |TITLE | PUBLISHER| TOTALNUMBER
Ul | B1 | 95-01-1 NULL Bl | Tnl Pub1 1
U2 | B2 | 95-02-1 NULL B2 | Tn2 Pub2 2
U3 | B2 | 95-03-1 NULL B2 | Tn2 Pub2 2
U4 | B3 | 95-04-1 NULL B3 | Tn3 Pub3 3
U5 | B3 | 95-05-1 NULL B3 | Tn3 Pub3 3

oLl » Group By BORROWING.BID , TotalNumbeyys alasl 5l oy casslsl 55 opoman
J}w& Lg.l.'..ua}ﬁ PRI 4 9 o fﬁ)”' TOtalNUmber} BORROWING.BID LSLAU_}:"*’

B2, 2
BL1
U2 95-02-1 NULL Tr2 Pub2
Ul 95-01- 1 NULL TniPubl
= U3 95-03- 1 NULL T 2 Pu
Jsl o5 S -
B3, 3 p33 055

U4 95-04- 1NULL Tn3Pub3
U5 95-05- 1NULL Tn3Pub3

pr 035
Jes ssb 405 S 8 (gl having count(BORROWING.BIDF  TotalNumb, s culg 55 5
.JJ_)§L5A Jlsl
355 o el dsos S 5, » HAVING |y a5
B2, 2
Bl,1 U2 95-02-1 NUL T2 Pub2
Ul 95-01- 1 NULL TnlPubl U3 95 03 INULL T 2 P&
Jsles,8 £33 05,5
1=1, 2=2

B3, 3
U4 95-04- 1NULL Tn3Pub3
U5 95-05- 1NULL Tn3Pub3

RTINS
2#3

« having count(BORROWING.BID¥ TotalNumbt, siss lows 5 ej_)f ol bbb w e g Lo g

';J‘:’d‘ gb}.ﬁ\ Lsz-jjy'-): J:J_LQJ S f}:‘g J‘,‘ ojjf lags
BORROWING.BID, TotalNumbe

sl Ol oy S 4 (¢l select ) gzus J=1s Sy Colg s g
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vey

Jlﬂb{gbé&)‘gﬁjwﬁ67.-)).7'-)3)::;&Jw‘dkmﬁ)jbgHaVing)wbbj

Wl )y S 4 s o 26 A

BID | TOTALNUMBER
Bl 1
B2 2

S o s AL ) ey S o GROUP BY | jis 4 55

La e ialed [ Ol plod G i oo g S50 3 03 ke S 5 o Gk oS
}wﬁ&mywwcwnﬁéﬁ}wﬂC;n}ﬁ«.w\euoﬁau\wdumru“s
Tl sl o [l g a8 s (g0 ot 4l bt g 50 3 0 = ke (55
Plo s sl o3 I MY-SQL 55 4 i o (i3 S s 2 5T ol 2Dl p 3 o Lo S LS e
o Ll Glaasd aan a8 el wul OWS o)led by i )50 53 4K £33 1355 o
Glaas s 1S 51w (BID) S syl pogde s 5 o p onl L34Sl el ol 4 S 3l
b5 bs pl by ol dl Do BN S sl e all s 2 s ea S e
ol eolexr s e s e S 5w S ol s S G 5 e Ble b A lael S
ol Il gosly I3l 435585 ol el 5 g oS 0 LS WS 5 b

el s (Y) 4y £ -y
WKk sy 5 pslis L Owns s Accident Car Persond s e

name ‘address License{ year ‘ model

Car Jyd>

SSN |

Person J s>

License| accident-date| driver‘ damage-amount

L1 95-01-1 di 10
L2 95-02-1 d2 20
L3 95-03-1 d3 30

Accident Jy>

SN

| License

owns J s =

Ols=e 4o eal 52 ,» accident-datey License sie 5o oS 5 (s 22 Billae &5 LS 235 14
sk o 2l O 55 Ol S 5 Aol sl il sl asils Accident J su>= L LIS 0SS
S e Ll o5 (accident-date cslas &b S s (License s S ey AL anils 65l S
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D I SS R s e 55 03 5 b WL a0 1SS LS
peols Jl a8 55 0l g ke s 5 e Gollas

(select driver, damage amount
from Accident) Except (select a.driver, a.damage amont
from Accident a, Accident b
where a.damage amount b.damage amount andexr.gr b.driver

3 s Shas ol 5l e dol 54038 G 5 o £33 S o GBS v s L
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License‘ accident-date | driver ‘ damage-amount

L1 95-01-1 dl 10
L1 95-02-1 dl 20
L1 95-03-1 di 30
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select NID
from node
where NID IN (select NID:

from edge)
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select distinct NID
from node , edge
where node.NID=edge.NIC
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(select NID
from node
where EXISTS (select *
from edge
where node.NID=edge.NIDINTERSECT (select NID
from node
whdeXISTS (select *
rorh edge
where node.NI2€ge.NID2))
Wl 25 oo 4 OV s 9 st p A
select NID
from node
where EXISTS (select *
from edge
where node.NID=edge.NIDINAEXISTS (select *

from edge

where node.NID=edgelDR))
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NID
N1
N3
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NID1 - NID2 ={N1, N3, N4} - {N1, N2, N3 ={N4}

1l 25 S50 4 O 57 5 o p Il

(select NID
from node
where EXISTS (select *
from edge
where node.NID=edge.NIDBEXCEPT (select NID
frorade
wheEXISTS (select *
from edge
where node.N+edge.NID2))
Wl 25 S0 4 OV 9 9 o 093 0
select NID
from node
where EXISTS (select *
from edge
where node.NID=edge.NID1) AND NOT ERSES (select *

from edge
where node.NID=edd\ID2)
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(select NID
from node
where EXISTS (select *
from edge
where node.NID=edge.NIDBEXCEPT (select NID
frorade
wheEXISTS (select *
from edge
where node.NID=eddNID1))
Wl 25 oo 4 OV s 9 et p A
select NID
from node
where EXISTS (select *
from edge
where node.NID=edge.NID2) AND NOXKIETS (select *

from edge
where node.NID=edd@éD1)
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select distinct NID
from node , edge
where node.NID=edge.NID2 AND NOT EXISTS (select *

from edge
where node.NID = edge.NID
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select distinct NID
from node , edge
where node.NID=edge.NID2 AND NOT EXISTS (select *
from edge
where node.NID = edge.NID:
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select distinct NID

from node , edge

where node.NID=edge.NID2 AND NOT EXISTS (select *
from edge
where node.NID = edge.NID
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NID | ... | NID1 | NID2 | EdgeType NID1 NID2 EdgeType

N2 N1 N2 T1 N1 N2 T1

N3 N1 N3 T2 N1 N3 T2

N1 N4 N1 T3 N4 N1 T3

N3 N4 N3 T5 N3 N2 T4

N2 N3 N2 T4 N4 N3 T5
Node, Edge Edge

Dyi e Ol Gle s s o S
select distinct NID
from node , edge
where node.NID=edge.NID2 AND NOT EXISTS (select *
from edge
where node.NID = edge.NID:
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N1 N4 N1 T3 N4 N1 T3
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select distinct NID
from node , edge
where node.NID=edge.NID2 AND NOT EXISTS (select *
from edge
where node.NID = edge.NID
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select T1.NID

from (select count (NID1) as cnt, NID
from node left outer join edge edge.NID1=NID
group by NID) T1

(select count (NID2) as cnt, NID
from node le¢fouter join edge on edge.NID2=N
group by NID) T2

where T1.NID=T2.NID and T1.cnt < T2.cnt
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(select count (NID1) as cnt, NID

from node left outer join edge on edgidN=NID
group by NID) T1

NID | name | color | Description | NID1 NID2 | EdgeType
N1 NN1 Cl D1 N1 N2 T1

N1 NN1 Cl D1 N1 N3 T2

N2 NN2 C2 D2 NULL | NUUL NULL
N3 NN3 C3 D3 N3 N2 T4

N4 NN4 C4 D4 N4 N1 T3

N4 NN4 C4 D4 N4 N3 T5
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N1
NN1 C1 D1 N1 N2 T1
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