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1 9yv

oOUNY = NNTPN

2 NYY

oOVND

3Ny

7I2ON2 RYI N’ NOY DNN D MM (QueryLanguage) MNIRYN NAY Yy 1DIT DTp MYwa
09 YNAY TN Yy (D0 DY) NPNOT

DY OV NPINVPY PON)

" waan , Union ‘U’ MmN :map Yy mowya - Set Operations .1

Intersection ‘N’

7N Difference "\’ or '—

Selection "o’ NNy (projection)'n’ nbon - Remove parts .2

SV DNVN MDD joins (natural, ©, semi) (0P NY9om mbY3) CP 'x’ - Combination .3
(D259 DY 1YY DVITIVD DY NYAL NTY) MY MNOD

RiNRy =Ry — (R; — Ry) oW 1 .t € Ry At € Ry DON t € Ry N Ry :T\PN NI TN

.DMVYN join N N0 NN 00T NYd

Natural join

R, (81),R2 (SQ),SZ S1USy,A=5 NS, R=Ri <Ry =7g (UA‘Rle.Rg (R1 X Rg))

D2V N32) .ODIPNN NPNT NP2 ,DXTND NN DY

Mineral Weight Hard(ness) Streak Color

zircon 190 7.5 white  green
topaz 182 8 white blue

calcite 100 3 white  white
zircon 190 7.5 white  brown
topaz 182 8 white  yellow



Hard Group

3 soft
T . hard :H_ Group
8 hard
Mineral Weight Hard.Minerals Streak Color Hard.H_group Group
zireon 190 7.5 white  green 3 soft
calcite 100 3 white  white 3 soft
topaz 182 8 white  yellow 8 hard

;M Npna Hard.Minerals »53y> onww Hard.H__group °37y 0N2 MY DY DDONON 1NNIN
NTMYN IR PINND 551 1P5 ,OMNX NNPY IO 0D VM PWRIN 592 it Minerals x H__group
NIYN

:Minerals <1 H__group nx nnad nm Sy H_ Group-21) mmpnn NYava 1nany nyd

Mineral Weight Hard(ness) Streak Color Group
topaz 182 8 white blue hard
calcite 100 3 white  white  soft
topaz 182 8 white  yellow  hard

YWAD NPXIPRIN NYS 7.5 N TN ,871 3 Yv Hard o9y oywam H_ Group~n Y¥ nYavaw yvon nxe
(Natural)

O — join
R1 (S1),R2 (SQ),S: Sl 'SQ,R: R1 > Rg = O'C(Rl X Rg)

O »nn 9" 1M Minerals <ig H__Group & Cond := © := color = white V color = blue
D2V NI NITHINY

Mineral Weight Hard —min Streak Color HardH_Group Group
topaz 182 8 white  blue soft
” ” 7 7 7 hard
hard
soft
hard
hard

» 2 » 7 ”

calcite 100 3 white  white

” 2 » ” ”

0 ~J W 0o W

” ” » b b

PN DN P PRYN IMIYAND IR POI NYD .NMIYVARD 5D DR 52PN FPTOIP NY9ON Y8 TPYNI 00D
O THNY MNINN DY Mnyn



Semi — join

RZRl X, Rzzﬂ'sl (RlNRQ)

Hard Group
a8 hard :H_Group X Minerals n520 M2
3 soft
Mineral Weight Hard—min Streak Color
topaz 182 8 white blue
calcite 100 3 white  white
topaz 182 8 white  yellow

.M) p YD oD DX DY LRenaming NN ORI Categories™ 9on

DN 'NTY .A%wan NN DoyNan N Attribute n Y¥ DWN NN DNIYN ,ND20N NN DMDAOYN PN N NYIYea
RNN WY Mark™y Grade , Subject™y Course nanT , DY TN D»22PN MNYI MNY MNODD NP
MY YV (entries ,MMVY) MDMON OY NTNAN NIV NP 1D IWANY INRNN DN N ) 0Pyl
Attributes n MY ,Renaming=n N2V NOYON INRD NNT MDION 5Ty 10 DOV .,MNYN MNOON

VY DY NHAVN BV DINYN

MINTO
Hard Group H G
8 hard 8 hard
H_ Group = 3 soft = PHardness(H,G) = Hardness = 3 soft
7.5 hard 7.5 hard

IRNNN IRNIND DX PN T minerals with weight>150 and hard>8 :Xan Query=n pny 99N
M NNORYD

M9Ya PP OPNINAN DNNNN ,DVIMIIND PP DOYN .0Mwa Yy Expression treea Ity :hawn
MV TY YYD ("RA0N7 IN) TPDNNND QYY) 2NN MDD NYRann 2NN NX AN vvm

N MAIVAN

Tatin (Cweight>150 Minerals N opara>sMinerals) <= N

/ \

Oweight>150 Ohard>8

(N2 ANY) '3 MIVAN

T Min
|

Tain (Cweight>150Ahard>sMinerals) <= Tweight>150Ahard>8

Minerals



:Query=n NS o377 Ty

Expression Tree .1
RA 2

Rel(list__of_attr) := algebraic__expression :1m95 ,Linear notation .3

Ry (M, W, H,S,C) := weight>150 M inerals T
Ry (M, W, H,S,C) := oharassMinerals
Ry

Answer (Min) := mprRg 92p9

R3 (M,W,H,S,C) := Ry N T2 9510 w0



