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® (7h): A%, (L): 7HE, (Ch: i
@ (71): 2=, (Lh): L, (Ch: 7

o
1L
w
rE

\J

bEFSH 5l &

r

AHEXtOtCH 2 HMAIE BHAlE @ AF|0}, 0| 50| 8L 2 HAER = 7H2 BAI= 7HE A7|0fo|Ct.
AEXTEZ R HO[E 2| 251t HIO|E{H|0|A TA|S| =2| =& F=F A0|Ct.

# NoteBase



71Z20X HEH - SFA/F71E /98 - HIOE{H[O]AE - 2026

H|ZHe o A

(7h) 215 A7|0f: 48 AL S8 T2 0| WRE st HlojE 2l =a|X BAS HY

AFS XL OfeHoll (7h) 271017} of2 JH 91 22 AHBAHEE ME CHE B 71 4 7|
A7|0Hs 9|5 i At S8 FH| 2] Pxo A,
2 =250z Ho

(LH 7HE A 7|0 O|O|E{H|O| A MA|2| C|0|E LELQf 2HA|, H|QkE A

=
S
X

(71) 271017} StLtel (L) 27| ofof| A2 2, (L= 2] AF2XF 2FE S SEet TA| =8| =0

EF MEXI E= SR HIO|ELE &H| C| A3 KT L4lS SKotX| gh=C

—_

(Ch) LHE A7|0F: Clo[E{ 7t M ZX|of| HEA M= =XIE Holetot 2| ZEo| ME YA
SLH ME FZE LUREEZ, | M HIO|EH|0| At 2H HAE 7HE of2h THAof sHE
A2 HAH =2 2ot 0|E1°* Nz x5 HESIL

m2kM (7h= 2%, (L= i, (BhH= WHoIH, o] =32 Gt LX| Bt

MOILI 2 BE S

stk 74 - L

# NoteBase



7|Z0XsHME - 3F&/=712/95 - CIO|E{H|O|AE - 2026

3H0

A
T

A o AMX F F o] Xt7F 2X] $7LE TS £4 ZH =0 Ql0] 2XISHX]| fiote

i

17

(union)

@ K& (difference)
® & g(intersection)

@ 7}E|M T2HE (Cartesian product)

E|

ol
%0

FtE[d Z2HEE= & 20|82 FES St &X|0] 0|0 E0[= HLtO| 2= XpeLt CH

Of OtL|7| miZO|Ct.

X
io

o
Ho

| Helolct, = Zaf|o[def K7t 21

[0[89 X}

C}. hapA] Xk} Ch2 L}

b

.
o
—

ol

Mol A

_
(L

O EL3d}X| ALk, wh2fAf

{9 =M|Q10] Y KISHK| G40t &S 4

A
-1 o

ALt

a

HMAISH ZAXME K7} THEALLCHS

# NoteBase



J1SOX BT - ZR2/71% /93 - BIO|EHIOIAZ - 2026

A

= 6. CHS ‘AFV3} S AP E2f|o] o]l CH3H SQLES & ’é-?— flush= MZ=A2? (B, RE X £4

71271, ‘A2’ Eelo| Mo RMIEE ‘R A’ Eelo]Mo] M0 CHet 2]217|o]Ct)

Jp>
rio

<Zefold>

e 24
A | olg [RAzE] Age | [2aze] 24
16031 | o]s4l 190 | 820000 190 Thof &
18039 | R 240 | 950000 160 ABARE
20024 | et 190 | 935000 230 1=
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11. C}2 ‘F2’ 0| Mo|A] of2l| SQLES &t Aah=?

<Zeold>

72
IS | EAWs | oA FE AT
1 1 7000 2026—01—-08
2 6 15000 2026 —02—22
1 2 13000 2026—02—16
2 5 8000 2026—01—29
3 2 13000 2026—03—21
4 4 35000 2026 —02—25
1 3 22000 2026—02—26
4 3 22000 2026—03—14
<SQL&=>
SELECT T78¥s  SUM(TO|7F4) AS &2 of
FROM &+

WHERE #&4A} >= '2026-02-01"'
GROUP BY 174H S

HAVING COUNT(=AM®¥ ) >= 2
ORDER BY 17H¥H 3 ;

s | 339
1 35000
4 57000
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£ 13. 02 ‘HS, ‘F=2°, ‘0’ 2|o] Moj|M of2lf SQLES &t Hat=?

<Hdo]d>
A& > 7y
AEds| Aled | |Foys | AEss | 1S | (US| 170
1 |[=EZ2|| 101 1 1 1 | o=
2 | EjE= || 102 2 2 2 | 5ty3
3 |[84Ae} | 103 2 1 3 |d3%

<SQL&>
SELECT pAlE¥ 2, pAIEY, o.72d=
FROM A& p
LEFT JOIN &% o ON pA|ZHS
LEFT JOIN 2178 ¢ ON o0.1178¥ S
ORDER BY pA|&¥3, 0.5 W3S,

@ [Asvs | A9 | seds | o749
1 LEXR 101 059

2 ge | 102 | a9

2 g2t | 103 | ozl

3 Foist NULL NULL

@ [ Azvz | A3y | zeds | 043
NULL NULL NULL dsm

1 LEY 101 019

2 Ef =3 102 gy 3]

2 g2 | 103 | o5

® [nzvs | mze | sevs | o749
1 LEX 101 R

2 ggd | 102 | a9

2 g2 | 103 | olg9l

3 NULL NULL a5

@ [ Azvs | Azy | zeds | 049
NULL Fohet NULL NULL

1 LES 101 0]%.9]

2 ge | 102 | a9

2 ged | 108 | olsd
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X

10320t A LE2LF.
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(2,E=23!, 103, 0|2 %)

t, NULL, NULL)
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215, Chg EdE M o] e Busts BRHIS s1Z6t7| 98 SQLS 0/83t0] WY 4 Y= MU F

Az ' 1, 13
read(x)
write(x)
read(x) read(x)
write(x)
read(x)
v read(x)
(@ SERIALIZABLE

(2 READ COMMITTED
(3 REPEATABLE READ
(@ READ UNCOMMITTED

g2 ETMY A E EUMMO| xE HEFSIH o= 40| H2tX|= BHE 29ts
Q717 2le == ALt 0|2 LX|5h= £|2 18I E-+= REPEATABLE READO|LC}.
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M| 8
= 4| &1 9lond, 11 ALo|ofl T2t T52| write(x)7} 7101 It kA
EaimHo] 0]0] 92 S22 ChA| 22 1 CHE Eaim M| 17 miSof 2to| Yatx|s uhe
= 2

o
[ — -
£7ts ¢1712 H=X|o[ct. SQL BE2| 1 E
R

MCHZ READ UNCOMMITTED, READ COMMITTED,
REPEATABLE READ, SERIALIZABLEO|LC}.

M
=

9| AlZE2 20| M OF2 2 SELE T12 x
o 27 k=)

Hl@ 7|Z=

H> [0

(D SERIALIZABLE: 02| ERHEME
HtE E71s 4718 WXk 2, o] EX|E ol

)

(2 READ COMMITTED: CHE EZHMH0| 7SISHA| 42 22 Y= Q& 87|15 =0 J2LE A i 17|
O|= CIHE EMMMO| HEF ol Zt= AHUSHH L2 $47(|0lM T g2 = & A0, U5 2715 7|= 58Tt

2tM J2lo| X E s At |of| £F5ILC.
(3 REPEATABLE READ: Z'S E2Hx 40| 0|0] 22 SH2.2 CA| 212 iff CHE EaixiMo| A O 2 20|
YRR 2B WRTICE TN xS Bl o of

READ COMMITTED= O|E E&SHX| ¢

(@ READ UNCOMMITTED: SQL =4 CHE E=HTM0| {BIsHX| %2 T A2 £+ U= 71 2 S30|Ct.

— 11— -]
RE Vet HE 27ts YVIE 25 518022 79| ZXIE S ZsHX| Zetrt.

HtE E71s Y47|E Y= S52 REPEATABLE READSt SERIALIZABLEO|H, 05 H %2 S22 39
REPEATABLE READO|C}
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rdo

6. EMZIM T,, T, T30l M HIOJE] x, yoll CHSH 217](read)2t M7|(write) ZO| LIS &AM 2 AHEE

o |

S, 2 E se| MY Jejoz 2 H2?

%

read(x)
write(x)
read(y)
write(y)
read(y)
read(x)
read(y)
write(y)
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24 40] 91410] 22 HIO|Efof| T25HH Moj =
ASE| HAto] EMTMOA LIS SIAt0] EHMMOR 7hi

= —
aetol ZHM0| o2 H =EE|0 = SILEZ FA|oICt

ﬂIIO

9| read(x), write(x) CH201l T29| read(x)7t A =ICt, T12] write(x)2t
*._18 T1 = T20|Ct F read(x)= 25 7| GHAO[EE 1 7| At

x
[e)
Ofpt
Il
FH
mujn
0
=2
R
&
Hu
no
|O
0
r\l "‘|

o= 2 e ._f%xl =L

yoll M TL2t T19| 2HA|: T22| write(y)7t T12| read(y) ECt HA MHE|DZ2 T, —» T12 FIt5IC} x0f| A &5t
ZHdap ghgro| BiCHo| 22 £ EfZM Ato|e| ket ZHM S R [X|6HOF St

yOoll M T2t T39| 2HA|: To2| write(y) 7t T32| read(y)2t write(y) 2Lt HA M EICE E3F T,9| read(y)x T3
O write(y) 2Lt HX HHEICH O| SESE2 2F 22 Y02 E T, - T3 SHLEE HA|BHCY,

yoll M T1ak T390 2tA|: T32 read(y)= T12l read(y) =t HXN XIS, e17[7|2= SE6HX| =Lt. 0|= T52
write(y)Zt 2|22 T19| read(y)2t ES0H0] T1 - T30[ HZICt, [2fA O] = EZHZ M AL0]0f| = HicH
kol ZHd0| WIIX| g=C

EEE ZHI2 X0 22t Ty = To, yofl 8fet T; » T1, T, = T3, T1 —» T32| U| 7HO|Ct, O] @efnt Hio|E #7|S
T d 22 Z7F@O|Ct.
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7.CHE SQLES
s 3t &

1 Edll ‘department’2} ‘student’ El|0| 22 MMstn EES FII8t = (71), (L) 22
st Aajof cigt 2

o= geye?

rlo

CREATE TABLE department (
dcode CHAR(5) NOT NULL,
dename VARCHAR(20),
PRIMARY KEY(dcode));

CREATE TABLE student (
sno INT NOT NULL,
dept CHAR(5),
PRIMARY KEY(sno),
FOREIGN KEY(dept) REFERENCES department(dcode)
ON DELETE CASCADE);

INSERT INTO department VALUES ('D1', 'Computer);
INSERT INTO department VALUES ('D2', 'AI');
INSERT INTO department VALUES ('D3', 'Electronics");
INSERT INTO student VALUES (100, 'D1");

INSERT INTO student VALUES (200, 'D1");

INSERT INTO student VALUES (300, 'D2");

INSERT INTO student VALUES (400, 'D3");

DELETE FROM student WHERE dept = 'D1'; == (H
DELETE FROM department WHERE dcode = 'D3'; —— (1})
@ (7t) 22 MO R MAE|LL (L) EH2 R 7 st n M3 E|X| gH=C}.
@ (L) 22 FAHo = ML (7) 282 R 7 st M3 E(X] gH=C.
@ (7h), (Lh 22 MM O A2t ‘department’@t ‘student’ HIO| 22| EE = 2t2F 27, 17HO|C}.
@ (7h), (L) 22 ME|H T 23t ‘department’@t ‘student’ E|O|£2| £2 &= 242t 274, 2710|Ct.

He 3w

= )= D3 M E A}A|5HHA| ON DELETE CASCADEY| 2t 1 A%
SHM 1HE Sl A H|SICE & EE2 25 AHEH, H2 £2 = department 271, student 17H0|C}.
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Al 2bH

27| &El: department0ll= D1-D2-D32| £ 377t 1, student0il= (100, D1), (200, D1), (300, D2),
(400, D3)2| £Z 477t QUCL. student2| dept= department®| dcodeE & Z=st= 2|24 7|0|Ct. ON
DELETE CASCADE:= HZE|= £AM £50| AH|=|H 0| & EZ5t= oM EE AF[SI= = X[F et 20|Ct.

(7) A& studentOl| M dept?t 'D1'Q) EZ, & S 1001t 2002 £Z 27HS AFA|StCt, & R 8H= 0l SHMZ
Aol = B2 A = AP E|X] t=C}. 2t departments= 370 2CH20|1, student= 4 - 2 = 2717 £/0f (300,
D2), (400, D3)7} &=Lt 2l2H 7| ®| oS 2lUtstX| oD 2 Ho MHMEICE

(L) &% departmentOllA| dcode?t 'D3'Ql £ & 17HE AH|TICE O £ M E & ZXSH= (400, D3) = HY
MAE 22 HE FEYE FAISHH Yo HHEICH department=3-1= 27H, student= (7 2 22

2700l M 1707 O AfRIE[0] 2 - 1= 1707t It

£ ZX O Z department0il= D1- D27}, studentOil= (300, D2)2t =Lt & Z&0| 5 MW= F5 7t
221 270, W7t =22 32| HEat X Bt
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= 18. Cl|O|E{H|O] A Hotof Cigt HHO = FX| 842 2H2?

@ o] SO gl Aol Helut M7|H O Johs 5712 BE AFEXI0)A| S-S ol
@ ZH =2t |'H2 HIo|EeF AtEXIS| Hot SEOf a2t sy 2ot M S X Edh= CHEtA 2o 7[#o|C}.
G Y2 LMV H2 MEXSOHAH Aol cist Hots 7|Hez HIe +~ JAXE AstS BO5t= 7|Eoltt

@ 2a|o|do| MMXt2t SHHEHE KfAO[ ot 20| M S 22|35t

20| S WA ALXH= 1 20| M| ARXALE M E2lof st AstS XIS &

e

D 0: &g 7|9 M2 Hoj= ALBRIOICt MBS HHH O XIFoH= T4,

0 oe2 HofsiTt S Bt Sof Aghe YOO ejsrol ABHo| HHRIH 1 o
AFS IO HEF2 OIAICE 02 SOf BERt ofgol X8| HBHS Fotote 1 HerS vt
Atz 08 4 Utk

Fofh=rt. 2t @2

@ 0: ZHEet7|H2 HIo|E{2| 2oF St AHEXt2| Hot 17t S35 H|wsto] A| A0 Fet FHof| w2t
H2E SHeIL o2 22t S52 T2t HEStE = LA 2o 7| o sHEettt. x| &7 Ate| ol el

817t AlARIO| KOt 53 MHo| MBIt

0: YOI =otT| e A
& Yafo| Mofl x3| Hotar Kojg

QXIFCLE A2 XA Hotg 2

B oam @

@X: o] S Mot AL X= 1 220 H2| 2 RAt E|0H, O| £ a|st= Ol 22
FojRt=Ct WARIL R Za2f|o| S 22|5t2 1 THE AEXIAIM B2 2ot
OfLICH et 'ASL 2 RO gf=tHE 'R 2 Hot=Ct' 2 X0} BICf,
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- YARMI TS(T)= EHM MO AZF A4S BASIH, TS(T)) < TS(TH)= T;
X ZHHS AIZFUCH= o|o|o|ct, EHAMM T;7}F o= x0f| CHaH HHEF 23 (exclusive lock)E &SR H
E = xOf| chioh BHEF 23 E 2l S5t A} olC,

@ TS(Ti) < TS(T)) ¥ m, wound-wait 7|'HOll N Tj= 2|5t S EfUAMITE ALESH0] RYA|ZFBICE
@ TS(Tj) < TS(T;)Y o, wound-wait 7|80l A T;= ch7| &tk

@ TS(T)) < TS(T)) ¥ W, wait-die 7|0l M Tj= H2|5t 0 S EtJARMIT S ALZ510] RYA|ZFSHCt,

@ TS(T;) <TS(T))¥ w, wait-die 7|0l A T;= CH7|$IC},

oz
L
N
e

AlZtot E2NTHMO|CE, wound-wait A= LS| A|ZHst @A} T;7t
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o

E3E Fol= EMMMO|Lt, & EAMMNO| 22 =0 HiEt 238 SAM| 2R

—_ = =

I} KR G| AIKHSH EHMMO|CE O A-OIA T/ 82 x| HiEF 23S BRet EHMM
E

™ 0: TS(T;) < TS(T;)0|H QAX} T; Ct. wound-waitOl| M= A A|Ze 2 Aot LIS
AlZtot 23 HRXE R AAH 2ot 235 SEICH M2t 771 Ho|=|0, 0| 7| &1 S LS

EtY AT E ALESHO] R AIZFREC.

N
2
A
=
A
st

@ X: TS(T;) < TS(T;)0|H 23 B Xt T;7} HX A[ZIUCE wound-waitd A= LSOl A S QX7 HK
Alztot HQXe| 237t oA %[ 7| £ 7[CH2ICE M2t tfo|6Hs EWMME T,0|H, T)= E3E |XIot X A&

e = b ™1 b b

® 0: TS(T)) < TS(T;)o|H QEX} Ti7t LIS 0f| AIZIILE. wait-die®i| M= LES0l| AZFet @ ®XEIF HA AlZFet
HRxel 235 e o 7|Cka|X] 9231 H|otrt. et T;7t Ho| =i, 0| 7| Z0t SUTH EtYAMIS

AHESHO] RHA|ZFRILY,

@ 0: TS(T;) < TS(T))0|H QAX} T;7F HA| A|ZFHLE wait-died| A= HA A|ZHst QM XLo| 7| S
5185102, Ti= Tj7t &= x9| 23S ST ui7tX| 7|CI2ICE 0] AR 23 ERXIQI TS ZHZ HI|AIF|X|

[o) 1= EI.

LS 1=

# NoteBase



JIZ0XeliEd - SFH/F71E/98 - C|O[E{H|0|AE - 2026

£ 20. HEHY old A0 cist @O 2 FX]| 942 A2?

e

@ ot 7kX| £ £4 240l CHal StLtel HIER QIHA7

t
@ o] ¥ FICIEE|E[7t nY B2, HIEY A=A 9] 37|i= log, nH|EO|Lt,

G EHM 7|9 = HISO0| 2 £4S Y2 +8E|= Zo|of 2= X0|Ct
@CLIS 718 717 2o S A Me|5t7| 9fs otel S4-2t e 9| ol Ao|Tt

Mgt o
ZHerst oA
HEMS ES0iCE IHES (S AIH S £Azte] X 0152S HAIBICE T2kl £20| n7Ho| £43t
SHLto|| CHt H|E 20| Zo| o2 F 7|Z 02 nHIEO|B, log, nH|E7} OfL|C,

Mx|E s 4

@ 0: MZ THE £-JI0ICE SHLEe| HIEMS 2HS4, ZH RE0| 2 S 7HXIH oY fIXIE 1, 2ZX| g™
022 HAITH). O S S0 M| R £4U0I K2 A, B, AZITH AQ| HIEH 2 '101", BS| HIE™M2 '010'0|C}.
X[ HEY A= O| MY BY 840 tiSst= HIEHES ottt

@ X: 22flo]d9| ZIC|dE|El= REQ| #0ICt. FEO0| n7Ho|H 2 {FE0| 1H|EX LISStEZ, 2f=at 87}
HEE Mgt £47L 5tLtel H|EW Z0|= nH|EO|C}. [EtA 'log, NHIE'S "nH|E'Z A0} otrt, QIEA

=

HHofl= M2 LHE £-42401 tHS3t= 2] B EYO| XLt

® 0: EM 7|9| 3= H|E0| £Ct= A2 TH| {FS =0fl I M2 CHE 7| 2te] =7t HCh= 5o|ct. ojuf M2
O HIEMO 2 Z} Z0f| 3| F3t= B2 FES LIEIE = A0 HE AMOZ T A0 &= FES MOt EOE
2EHOZ Mg + ULt

@ 0: of2] £42| =S e AH85t= Eel= 2t 20| T S5t= H|EYWS AND - OR H|E A2 2 A5
Me|gd = ot & 2US BF UESH= RE2 AND QUL 2 & F 5Lt 0| &S UESh= RE2 ORALRE
=0 Tt of 2] B 7o) =S Zeldhs Zolof REDITE

# NoteBase



