
2.1  2.1  2.1  2.1  2.1  üÀoÁƒåÁ
O~ AmnH$mo {H$gr ì¶{º$ H$mo n[a^m{fV H$aZo Ho$ {cE H$hm OmE Vmo Amn H¡$go H$a|Jo ?

{ZåZ àH$ma go {H$¶m Om gH$Vm h¡&
am‘mZwOZ EH$ J{UVk Wo {OZH$mo g§»¶m à‘o¶ ‘| éMr Wr& XmgaWr EH$ VocwJw H${d VWm

ñdV§ÌVm goZmZr ^r Wo& Ac~Q>© AmBZñQ>mBZ ^m¡{VH$emór {OZH$s éMr g§JrV ‘| Wr& ‘[a¶‘ {‘Om©
ImZ EH$ Eogr AHo$cr ór h¡ {OÝhm|Zo J{UV ‘| nXH$ OrVo Wo &

h‘ àË¶oH$ ì¶{º$ H$mo CZHo$ {deof cúmUm| Am¡a éMr Ho$ AZwgma dJuH¥$V H$aVo h¡ VWm g~go
A{YH$ ‘mÝ¶Vm àmá g‘wh Ho$ gXñ¶ Ho$ én ‘| OmZVo h¡& cmoJ AnZo Mmam| Amoa nmB© OmZo dmcr
dñVwAm| H$mo CZHo$ n¶m©daU VWm Xwgar dñVwAm| go g§~§Y Ho$ AmYma na dJuH¥$V H$aVo h¡&
EH$ nwñVH$mc¶ ‘| {df¶m§o Ho$ AmYma na ì¶dpñWV {H$¶m OmVm h¡ {Oggo Amdí¶H$ nwñVHo$ Vwa§V àmá
hmo gHo$&
agm¶Z emó ‘o VËdm| H$mo g‘wh VWm dJm} ‘| dJuH¥$V H$aVo h¡& {Oggo CZHo$ gmYmaU JwUY‘m©o H$mo
OmZ gHo$& AmnHo$ Xgdr H$úmm Ho$ J{UV H$m nmR>çH«$‘ Mm¡Xh  AÜ¶m¶m§o ‘o§ AcJ - AcJ {ef©H$m|
go {d^m{OV {H$¶m J¶m h¡&

X§Ì gwÌ

‘Zwî¶m| Ho$ Xm§Vmo H$mo CZH$s {H«$¶mAm| Ho$
AmYma na Mma àH$ma go {d^m{OV {H$¶m J¶m h¡&
uå©å u¬uQo ßztÁı Nz̨  EåÏÃÁ∫ tÁÊoÁı N˛y ÃÓuY o{ÆÁ∫ N˛yu\L@

1. ZztN˛ (Incisors)  2. ßztN˛ (Canines)

3. úÓƒ|Yƒ|mN˛ (Pre-molars)

4. Yƒ|mN˛Molars

Xm±Vmo Ho$ g_wh H$mo CZHo$ M~mZo Ho$ JwU Ho$
AZwgma N>oXH$, ^oXH$, nwd©Md©UH$ VWm Md©UH$ Ho$
én _| {d^m{OV {H$`m J`m h¡& Xm±Vmo H$s Bg
ì`dñWm  H$mo X§V gwÌ H$hVo h¡, VWm Bgo 2,1,2,3
Ho$ én _| {cIVo h¡&
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J{UV BZ pñWVr`m| _o| Xþgam| {df`m| go AcJ Zhr h¡& Bgo AW©nwU© dñVwAm| Ho$ g‘whm§o H$s
Amdí¶H$Vm hmoVr h¡& J{UV ‘| g‘mZ cúmUm§o dmco dñVwAm| H$mo EH$ gmW {H$¶m OmVm h¡& {Oggo
Cg g‘wh H$mo EH$ dñVw Ho$ én ‘| {c¶m Om gH$Vm h¡&

CZ‘| g| Hw$N> g§»¶mAm| H$m g‘wƒ¶ {Ogo h‘ gmYmaUV: Cn¶moJ H$aVo h¡ do-

 = n«mH¥${VH$ g§»¶mAm| H$m g‘wh 1, 2, 3....

W = nwU© g§»¶mAm| H$m g‘wh 0, 1, 2, 3.....

I or  = nwUmªH$m| H$m g‘wh  0, ± 1, ± 2, ± 3, ......

 = n[a‘o¶ g§»¶mAmo§ H$m g‘wh AWm©V dh g§»¶mE± {Ogo  
p
q  Ho$ én ‘| {cI gH$Vo

Ohm± p, q nwUmªH$ h¡ Am¡a q ≠  0

 = dmñV{ddH$ g§»¶mAm| H$m g‘wh AWm©V dh g§»¶mE± {Og‘| Xe‘c H$m
{dñVma hmo&

A~ h‘ dñVwAm| Ho$ JwUY‘m] H$mo XoIH$a Am¡a à{H«$¶m VWm VH©$ Ho$ Ûmam gmYmaU
H$WZm| H$mo V¡¶ma H$a gH$Vo h¢&

Æ“ N˛yu\L
utÆz TÆz Ã™Ó“Áı ™ı <<Ã™Áå TÏmÁı>> AW©nwU© g_whm| Ho$ aMZm H$s ú“YÁå N˛yu\L@
1)  2,4,6,8,… 2) 2,3,5,7,11,… 3) 1,4,9,16,…
4)  \åƒ∫y, ¢˛∫ƒ∫y, ™ÁY|, Eü{¬ ....
5)  EÊTÓeÁ, o\|åy, ™ÜÆ™Á EåÁu™N˛Á, N˛uå…eÁ

     uƒYÁ∫ - uƒ™∆| N˛yu\L
utL TL Ã™Ó“Áı N˛Á uå∫yqm N˛∫ u\oåz ÃÁ™ÁãÆ N˛så u¬Q ÃN˛oz “Áz u¬uQL :-
1)  2,4,6,8,… 2) 1,4,9,16,…
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2.22.22.22.22.2 Ã™ÏXYÆ (Set)(Set)(Set)(Set)(Set)

Ã™ÏXYÆ Gå ƒÀoÏEÁı N˛Á Ã™Ó“ “{ \ÁzÊ Ã™Áå TÏmÁı ƒÁ¬y “Áı ÆÁ Ã™ uåÆ™ N˛Á úÁ¬å N˛∫oz
“Áı@ Ã™ÏXYÆ Nz˛ ƒÀoÏEÁı N˛Áz <<VbN˛>> (elements) N˛“oz “{@ Ã™ÏXYÆ Nz˛ VbN˛Áz N˛Áz N˛Áz…bN˛ {   }
™ı N˛Á}™Á Ãz E¬T N˛∫ u¬Qoz “{ EÁ{∫ <<ÃÁ™ÁãÆ uåÆ™Áı>> tΩƒÁ∫Á Ã™ÏXYÆ Nz˛ VbN˛ N˛Áz uåu≈Yo
uN˛ÆÁ \ÁoÁ “{@

GtÁ“∫m Nz˛ u¬L \§ “™ı üs™ úÁÂY øjy ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ u¬QåÁ “Áz oÁz FÃz
{2,3,5,7,11} øú ™ı u¬Qoz “{@ osÁ ZztN˛ N˛Á Ã™ÏXYÆ = {™ÜÆ ZztN˛ (central incisor) §Á—Æ
ZztN˛ lateral incisor}

Æ“ N˛yu\L
 uå©åu¬uQo Ã™ÏXYÆÁı N˛Áz u¬uQL :-

1) üs™ úÁÂY áåÁn™N˛ úÓmÁ˙N˛Áı N˛Á Ã™ÏXYÆ
2) 100 Ãz §gy EÁ{∫ 125 Ãz ZÁzby 5 Nz˛ TÏmN˛Áı N˛Á Ã™ÏXYÆ
3) üs™ úÁÂY áå ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
4) ∫Á™ÁåÏ\å ÃÊPÆÁ Nz˛ EÊN˛Áı N˛Á Ã™ÏXYÆ

2.22.22.22.22.2.1 .1 .1 .1 .1 ∫ÁzÀb∫ øú EÁ{∫ Ã™ÏXYÆ ∫YzoÁ øú (Roster form and Set builder form)(Roster form and Set builder form)(Roster form and Set builder form)(Roster form and Set builder form)(Roster form and Set builder form)

Ã™ÏXYÆ N˛Áz ¬©§z ƒÁMÆÁı Nz˛ øú ™ı u¬QåÁ N˛ueå “ÁzoÁ “{@ FÃu¬L Ã™ÏXYÆ N˛Áz
ÃÁ™ÁãÆo: EÊT¿z\y Nz˛ §gz Eq∫ Ãz ÃÓuYo N˛∫oz “{@

GtÁ“∫m Nz˛ u¬L M  tÁÂoÁı Nz˛ Yƒ|mN˛ (molars) N˛Á Ã™ÏXYÆ “{@
FÃ Ã™ÏXYÆ N˛Áz “™ M={ú“¬Á Yƒ|mN˛, tÓÃ∫Á Yƒ|mN˛, oyÃ∫Á Yƒ|mN˛} Nz˛ øú ™ı

u¬Qoz “{@
Yu¬L E§ “™ LN˛ EÁ{∫ GtÁ“∫m tzQıTz@ Q LN˛ LzÃÁ Ã™ÏXYÆ “¯ u\Ã™ı N˛™ Ãz N˛™

tÁz Ã™Áå ßÏ\ÁEÁı ƒÁ¬z YoÏßÏ|\Áı N˛Á Ã™Ï“ “{@ FÃz “™ FÃ üN˛Á∫ u¬Qoz “{@
Q ={ƒT|, EÁÆo, Ã™YoÏßÏ|\, Ã™ÁÊo∫ YoÏßÏ|\, úoÊT, Ã™utΩƒßÏ\, Ã™¬Ê§ YoÏßÏ|\, ∆Á∫ (dart)}
Æ“ÁÂ “™åz VbN˛Áı N˛y ÃÓuY §åÁN˛∫ Ã™ÏXYÆ u¬Qoz “{@ o§ “™ N˛“ ÃN˛oz “{ uN˛

Ã™ÏXYÆ N˛Áz <<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>><<∫ÁzÀb∫ øú>> ™ı u¬QÁ “{@
Gú∫ÁzMo tÁz GtÁ“∫mÁı ™zÊ E§ “™ VbN˛Áı Nz̨  üt∆|å N˛y YYÁ| N˛∫ıTz@ ™Áå¬Áı “™ N˛“åÁ

YÁ“oz “{ uN˛ <<tÓÃ∫Á Yƒ|mN˛>> Æ“ Yƒ|mN˛ Nz̨  Ã™Ó“ N˛Á VbN˛ “{@ o§ “™ FÃz <<tÓÃ∫Á Yƒ|mN˛ ∈

M" Nz̨  øú ™ı ütu∆|o N˛∫oz “{@ FÃz “™ tÓÃ∫Á Yƒ|mN˛ M Ã™ÏXYÆ Ãz ÃÊ§Êuáo “{@>> LzÃÁ újoz “{@
Hú∫ utL TL GtÁ“∫m Ãz MÆÁ “™ N˛“ ÃN˛oz “{ uN˛ <Ã™YoÏßÏ|\∈ Q” ? FÃz EÁú N{̨Ãz újÁzTz?
Gú∫ÁzMo GtÁ“∫m ™ı MÆÁ “™ N˛“ ÃN˛oz “{ uN˛, ƒT| M Ã™ÏXYÆ Ãz ÃÊ§Êuáo “{?
FÃz N{̨ Ãz t∆Á|ÆÁ \Á ÃN˛oÁ “{? \§ “™ N˛“oz “{ uN˛ <<ƒT|  M Ã™ÏXYÆ ™ı å“Î “{>> FÃz <<ƒT|

∉ M” Nz̨  øú ™ı u¬Qoz “{ EÁ{∫ FÃz “™ <<ƒT| M Ã™ÏXYÆ Ãz ÃÊ§Êuáo å“Î “{@>> LzÃÁ újoz “{@
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uúZ¬y N˛qÁEÁı Ãz üÁõo rÁå Nz̨  EÁáÁ∫ ú∫ ÆÁt N˛yu\L uN˛ “™ üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Áz  , Ãz,
úÓmÁ̇N˛Áı N˛Áz , Ãz, úu∫™zÆ ÃÊPÆÁEÁı N˛Áz ,Ãz osÁ ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛Áz Ãz ÃÓuYo N˛∫oz “{@

               Æ“ N˛yu\L

utÆz TÆz ÃÊPÆÁEÁı ™ı Ãz ƒz uN˛Ã Ã™ÏXYÆ Ãz ÃÊ§Êuáo “̄ ÆÁ å“Î uYã“Áı N˛y Ã“ÁÆoÁ Ãz u¬uQL@

i) 1 ii) 0 iii) -4 iv) 
5
6  v) 1.3

vi) 2 vii) log 2 viii) 0.03 ix) π x) 4−

   uƒYÁ∫ - uƒ™∆| N˛yu\L
MÆÁ EÁú úu∫™zÆ ÃÊPÆÁEÁı Ãz Ã™ÏXYÆ §åÁ ÃN˛oz “Áz?
Hú∫ N˛y TÆy YYÁ| Nz˛ EÁáÁ∫ ú∫ ∆ÁÆt EÁú N˛“ ÃN˛oz “¯ uN˛ úu∫™zÆ ÃÊPÆÁEÁı Nz˛

VbN˛Áı Ãz Ã™ÏXYÆ §åÁåÁ ™Ïu≈N˛¬ “{? EÁúåz Æ“ ßy tzQÁ “ÁzTÁ uN˛ Ãßy úu∫™zÆ ÃÊPÆÁLÂ  
p
q

Nz˛ øú ™ı “Ázoy “{ (q ≠ 0 osÁ p,q tÁz úÓmÁ˙N˛ “{)
\§ “™ Ã™ÏXYÆÁı N˛Áz VbN˛Áı N˛y <<Ã™Áå TÏmá™|oÁ>> Ãz úu∫ßÁu o N˛∫oz “{ oÁz GÃz “™

<<Ã™ÏXYÆ ∫YzoÁ øú>> N˛“oz “{@ Ã™ÏXYÆ ∫YzoÁ øú ™ı NÏ˛Z ƒÁMÆ-uƒrÁå Nz˛ uåÆ™Áı N˛Á úÁ¬å
N˛∫åÁ úgoÁ “{@ FÃz “™ GtÁ“∫m tΩƒÁ∫Á Ã™^ıTz@

™Áåu¬u\L A  LN˛ Ã™ÏXYÆ “{ u\Ã™ı 20 Ãz N˛™ 3 Nz˛ TÏmN˛ u¬L TL “{@ o§
A={3,6,9,12,15,18} EÁ{∫ Æ“ Ã™ÏXYÆ A N˛Á ∫ÁzÀb∫ øú “{@ \§ “™ FÃN˛Á Ã™ÏXYÆ ∫YzoÁ øú
u¬Qoz “{ oÁz
A={x : x. 3 Nz˛ TÏmN˛ “{,  x < 20} EÁ{∫
FÃz “™ “A  LN˛ Ã™ÏXYÆ “{ u\ÃN Ą́ VbN˛ x
FÃ üN Ą́∫ “{ uN˛ x, 3 Nz̨  TÏmN˛ “{ osÁ x. 20

Ãz N˛™ “{@ EsÁ|o‚ “™ úu∫™zÆ ÃÊPÆÁEÁı Nz˛ Ã™ÏXYÆ N˛Áz ={x : x =
p
q ,q ≠ 0 EÁ{∫ p,q úÓmÁ˙N˛ “{}

u¬Q ÃN˛oz “{@
ÃÓYåÁ : (i) ∫ÁzÀb∫ øú ™ı VbN˛Áı N˛y ÃÓuY N˛Á N¿˛™ EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛EåÁƒ≈ÆN˛ (immaterial) “{@ FÃ üN˛Á∫

GtÁ“∫m 1 N˛Áz “™ FÃ üN˛Á∫ u¬Q ÃN˛oz “{ {7,2,1,9}ÆÁ {1,2,7,9}ÆÁ {1,7,2,9}
(ii) \§ Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬Qoz “¯ o§ Æut N˛ÁzF| VbN˛ §Á∫-§Á∫ EÁoÁ “Áz

oÁz GÃz tÏ§Á∫Á å“Î u¬QÁ \ÁoÁ “{@ GtÁ“∫m Nz˛ u¬L  “SCHOOL”  ∆£t ™ı EÁåz
ƒÁ¬z Eq∫Áı N˛Á Ã™ÏXYÆ {S, C, H, O, L} “ÁzTÁ@ ¬zuN˛å ƒ“ {S, C, H, O, O, L}
å“Î “ÁzTÁ@ EsÁ|o‚ Ã™ÏXYÆ ™ı ußãå-ußãå VbN˛ úÁÆz \Áoz “{@

  A={  x  :  x. 3 Nz˛ TÏmN˛ “{ osÁ x<20}

Ãßy x  Nz̨  Ã™ÏXYÆ ™ı x FÃ üN˛Á∫ “{ uN˛ ƒz 3 Nz̨  TÏmN˛ “{ osÁ  x<20
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E§ “™ NÏ˛Z Ã™ÏXYÆÁı Nz˛ <<∫ÁzÀb∫ øú>> osÁ <<Ã™ÏXYÆ ∫YzoÁ>> øúÁı N˛Áz tzQıTz@

∫ÁzÀb∫ øú∫ÁzÀb∫ øú∫ÁzÀb∫ øú∫ÁzÀb∫ øú∫ÁzÀb∫ øú Ã™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øúÃ™ÏXYÆ ∫YzoÁ øú

V = {a, e, i, o, u} V = {x : x EÊT¿z\y ßÁ Á Nz̨  Àƒ∫}

A = {-2,-1,0,1,2} A = {x : -2 ≤ x ≤ 2, x∈ }

B = {1,
1 1 1 1, , ,
2 3 4 5 } B = {x : x =

1 ,
n n∈ , n ≤ 5}

C = {2,5,10,17} C = {x : x = 2 1, , 4n n n+ ∈ ≤ }

     Æ“ N˛yu\L
  1. utL TL Ã™ÏXYÆÁı Nz̨  VbN˛Áı N˛Áz u¬uQL

(i) G = {20 Nz̨  Ãßy Qlg}
(ii) F =  {17 EÁ{∫ 61 Nz̨  §yY N˛y LzÃy ÃÊPÆÁLÂ \Áz 4 Nz̨  TÏmN˛ ßy “{ EÁ{∫ \Áz 7 Ãz

     ßy uƒßÁu\o “Ázoy “{@}
(iii) S = {x : x  'MADAM' ∆£t Nz˛ Eq∫}
(iv) P = {x : x LN˛ úÓm| ÃÊPÆÁ “{ \Áz 3.5 EÁ{∫ 6.7 Nz˛ §yY “{}

  2. utL TL Ã™ÏXYÆÁı N˛Áz ∫ÁzÀb∫ øú ™ı u¬uQL@
(i) B = 30 utå ƒÁ¬z ™“yåÁı N˛Á Ã™ÏXYÆ
(ii) P = 10 Ãz N˛™ øjy ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(iii) X = Fã¸áåÏ  Nz˛ ∫ÊTÁı N˛Á Ã™ÏXYÆ

  3. Æut A, 12 Nz̨  QlgÁı N˛Á Ã™ÏXYÆ “Áz oÁz utÆz TÆz uƒN˛¡úÁı ™ı LN˛ Ã™ÏXYÆ N˛Á VbN˛ å“Î “{@
(A) 1 (B) 4 (C) 5 (D) 12

  üÆnå N˛yu\L

  1. §y\ Tumo EÁ{∫ ∫zQÁTumo Nz̨  GúÆÁzT Ãz EÁúN˛y FXZÁ EåÏÃÁ∫ ÃÓfi ÀsÁuúo N˛yu\L@
   2. ∫ÁzÀb∫ øú Nz̨  ÃÁs Ã™ÏXYÆ ∫YzoÁ øú N˛y \Ázgy §åÁFL@

(i) {P, R, I, N, C, A, L} (a) {x : x LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{ EÁ{∫ 18 Nz̨  Qlg “{@}
(ii) {0} (b) {x : x LN˛ úÓmÁ˙N˛ “{ EÁ{∫  x2 – 9 = 0}
(iii) {1, 2, 3, 6, 9, 18} (c) {x : x LN˛ úÓmÁ˙N˛ “{ EÁ{∫ x + 1 = 1}
(iv) {3, -3} (d) {x : x  LN˛  PRINCIPAL ∆£t Nz̨  Eq∫}
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 E E E E EXERCISEXERCISEXERCISEXERCISEXERCISE - 2.1 - 2.1 - 2.1 - 2.1 - 2.1

1. uå©å ™ı N˛Á{åÃz Ã™ÏXYÆ “{ §oÁFL@ EÁúNz̨  G∫ N˛y \ÁÂY N˛yu\L@
(i) LN˛ ƒ | Nz̨  Ãßy ™u“åÁı N˛Á Ã™ÏXYÆ “J” Eq∫ Ãz ∆Ïª “Ázåz ƒÁ¬z@
(ii) ÃÊÃÁ∫ Nz̨  tÃ G™ ¬zQN˛Áı N˛Á Ã™ÏXYÆ@
(iii) ÃÊÃÁ∫ Nz̨  tÃ G™ uN¿̨ Nz̨ b Nz̨  §¡¬z §Á„\Áı N˛Á Ã™Ó“@
(iv) EÁúN˛y N˛qÁ Nz̨  ¬‰gN˛Áı N˛Á Ã™ÏXYÆ (Ã™Ó“)
(v) Ã™ úÓmÁ̇N˛Áı N˛Á Ã™ÏXYÆ@

2. Æut A={0, 2, 4, 6},  B = {3, 5, 7} EÁ{∫ C = {p, q, r} oÁz u∫Mo ÀsÁåÁı ™ı Ã“y ‰jÊT Ãz ∈
ÆÁ ∉ N˛Á üÆÁzT N˛yu\L@
(i) 0 …..  A (ii) 3 …..  C (iii) 4 …..  B
(iv)  8 …..  A (v) p …..  C (vi) 7 …..  B

3. åyYz utÆz TÆz N˛såÁı N˛Áz uYã“Áı N˛Á üÆÁzT N˛∫oz “ÏL √ÆMo N˛yu\L@
(i) ‘x’ Ã™ÏXYÆ ‘A’ N˛Á VbN˛ å“Î “{@
(ii) ‘d’ Ã™ÏXYÆ ‘B’ N˛Á VbN˛ “{@
(iii) ‘1’ üÁNw̨ uoN˛ ÃÊPÆÁEÁzÊ Nz̨  Ã™ÏXYÆ N N˛Á VbN˛ “{@
(iv) ‘8’ ø‰j ÃÊPÆÁEÁzÊ Nz̨  Ã™ÏXYÆ P N˛Á VbN˛ å“Î “{@

4. uå©åu¬uQo N˛så ÃnÆ ÆÁ EÃnÆ §oÁFL@
(i) 5 ∉{øj ÃÊPÆÁLÂ }
(ii) S = {5, 6, 7} N˛Á Es| “{ 8 ∈  S.
(iii) W úÓm| ÃÊPÆÁEÁzÊ N˛Á Ã™ÏXYÆ “{ oÁz -5 ∉ W
(iv) Z  LN˛ úÓmÁ̇N˛Áı N˛Á Ã™ÏXYÆ “{ oÁz 8

11
 ∈ Z.

5. uå©åu¬uQo Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬uQL@
(i) B = {x : x LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ “{ \Áz 6 Ãz N˛™@}
(ii) C = {x : x tÁz EÊN˛Áı N˛y üÁNw̨ uoN˛ ÃÊPÆÁ FÃ üN˛Á∫ “{ GåNz̨  EÊN˛Áz N˛Á ÆÁzT 8}
(iii) D = {x : x LN˛ ø‰j ÃÊPÆÁ “{ \Áz 60 N˛Á ßÁ\N˛ “{}
(iv) E = {BETTER ∆£t Nz̨  Eq∫Áı N˛Á Ã™ÏXYÆ}

6. uå©åu¬uQo Ã™ÏXYÆ N˛Áz ∫YzoÁ øú ™ı u¬uQL@
(i) {3, 6, 9, 12} (ii) {2, 4, 8, 16, 32}
(iii) {5, 25, 125, 625} (iv) (1, 4, 9, 25, ….. 100}

7. uå©åu¬uQo Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬uQL@
(i) A = {x : x LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ \Áz 50 Ãz EuáN˛ “{ EÁ{∫ 100 Ãz N˛™}
(ii) B = {x : x LN˛ úÓmÁ̇N˛ “{,  x2 = 4}
(iii) D = {x : x LN˛ “LOYAL” ∆£t Nz̨  Eq∫Áı N˛Á Ã™ÏXYÆ}
(iv) E = {x : x = 2n2 + 1, –3 ≤ n ≤ 3, n ∈ Z }
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8. ∫ÁzÀb∫ øú N˛y \Ázgy Ã™ÏXYÆ ∫YzoÁ Ãz N˛∫ı@

(i) {1, 2, 3, 6}    (a) {x : x LN˛ øj ÃÊPÆÁ “{ \Áz 6 Nz̨  ßÁ\N˛ “{@}

(ii) {2, 3}    (b) {x : x LN˛ uƒ ™ ÃÊPÆÁ “{ \Áz 10 Ãz ZÁzby “{@}

(iii) {M, A, T, H, E, I, C, S}  (c) {x : x LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ “{ \Áz 6 Nz̨  ßÁ\N˛ “{@}

(iv) {1, 3, 5, 7, 9}    (d) {x : x LN˛ MATHEMATICS ∆£t Nz̨  Eq∫Áı
        N˛Á Ã™ÏXYÆ “{@}

2.3 2.3 2.3 2.3 2.3 Ã™ÏXYÆ Nz˛ üN˛Á∫ (T(T(T(T(Types ofypes ofypes ofypes ofypes of  Set) Set) Set) Set) Set)

uåYz utL TL GtÁ“∫mÁı N˛Áz tzuQL@

(i) A = {x : x. 1 Ãz ZÁzby üÁNw̨ uoN˛ ÃÊPÆÁ “{}

(ii) D = {x : x, 2 uƒßÁu\o “Ázåz ƒÁ¬y uƒ ™ ÃÊPÆÁ “{}

A EÁ{∫ D ™ı uN˛oåz VbN˛ “{? N˛ÁzF| ßy üÁNw̨ uoN˛ ÃÊPÆÁ 1 Ãz ZÁzby å“Î “Ázoy “{@ Eo: A ™ı
LN˛ ßy VbN˛ å“Î “{@ ÆÁ N˛“ ÃN˛ozz “{ uN˛  A  LN˛ u∫Mo Ã™ÏXYÆ “{@ GÃy üN˛Á∫ 2 Ãz uƒßÁu\o
“Ázåz ƒÁ¬y N˛ÁzF| uƒ ™ ÃÊPÆÁ å“Î “{@ Eo: D ßy u∫Mo Ã™ÏXYÆ “{@

u\Ã Ã™ÏXYÆ ™ı LN˛ ßy VbN˛ å “Áz GÃz u∫Mo Ã™ÏXYÆ ÆÁ å¬ (Null) Ã™ÏXYÆ ÆÁ ƒÁFg
(Void) Ã™ÏXYÆ N˛“oz “{@ u∫Mo Ã™ÏXYÆ N˛Áz φ  ÆÁ { } ÃÊN z̨̨ o tΩƒÁ∫Á ütu∆|o N˛∫oz “̄@

u∫Mo Ã™ÏXYÆ Nz̨  NĮ̈ Z EÁ{∫ GtÁ“∫m FÃ üN˛Á∫ “{@

(i) A = {x : 1 < x < 2, x LN˛ üÁNw˛uoN˛ ÃÊPÆÁ}

(ii) B = {x : x2 – 2 = 0 EÁ{∫ x LN˛ úu∫™zÆ ÃÊPÆÁ}

ÃÓYåÁ :  φ  EÁ{∫ {0} Æz tÁzåÁı ußãå Ã™ÏXYÆ “{@ {0} FÃ Ã™ÏXYÆ ™ı LN˛ “y VbN˛  0 “{ \§uN˛
{ } Æ“ u∫Mo Ã™ÏXYÆ “{@

Æ“ N˛yu\L

uå©åu¬uQo ™ı N˛Á{åÃz u∫Mo Ã™ÏXYÆ “{? G∫ N˛y \ÁÂY N˛yu\L@

(i) Gå úÓmÁ˙N˛Áı N˛Á Ã™ÏXYÆ \Áz 2 EÁ{∫ 3 Nz˛ ™ÜÆ “{@

(ii) 1 Ãz N˛™ üÁNw˛uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@

(iii) 2 Ãz uƒßÁu\o N˛∫åz ú∫ ∆z  0 tzåz ƒÁ¬z uƒ ™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@
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2.4  2.4  2.4  2.4  2.4  uYfi N˛y Ã“ÁÆoÁ Ãz Ã™ÏXYÆÁı N˛Á üuouåuánƒ (Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)(Using Diagrams to Represent Sets)

Æut S LN˛ Ã™ÏXYÆ “{ EÁ{∫  x  LN˛ VbN˛ “ÁzoÁz x ∈ S “ÁzTÁ ÆÁ  x ∉S
“ÁzTÁ@ Ã™Ó“ Nz̨  EÁáÁ∫ ú∫ ünÆzN˛ Ã™ÏXYÆ N˛Áz §Êt EÁNw̨ uo tΩƒÁ∫Á ütu∆|o uN˛ÆÁ
\Á ÃN˛oÁ “{ \§ “™ N˛“oz “{ uN˛ Ã™ÏXYÆ S oÁz GÃNz̨  ßyo∫ EÁåz ƒÁ¬z VbN˛Áı
N˛Á üt∆|å “ÁzTÁ å uN˛ S Nz̨  §Á“∫ ƒÁ¬z VbN˛ @ GtÁ“∫mÁs| Ã™ÏXYÆ S = {1, 2,
3, 4} uYfi Nz̨  EÁáÁ∫ ú∫ “ÁzTÁ \“ÁÊ 5 ∉ S EÁ{∫ 4 ∈ S@
2.5  2.5  2.5  2.5  2.5  ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ EÁ{∫ GúÃ™ÏXYÆ (Universal Set and Subset)(Universal Set and Subset)(Universal Set and Subset)(Universal Set and Subset)(Universal Set and Subset)

EÜÆÁÆ Nz̨  üÁ∫Êß ™ı tÁÂoÁı Nz̨  §Á∫z ™ı N˛y TÆy YYÁ| N˛Áz ÆÁt N˛yu\L@
EÁúåz úÓ∫z tÁÂoÁı N˛Áz YÁ∫ ßÁTÁı ™ı ƒTy|Nw̨ o uN˛ÆÁ sÁ \{Ãz ZztN˛, ßztN˛,
úÓƒ|Yƒ|mN˛ EÁ{∫ Yƒ|mN˛ @
¬zuN˛å Yƒ|mN˛ Nz̨  ßÁT úÓ∫z tÁÂoÁı N˛Á ßy u“ÀÃÁ “ÁıTz ÆÁ å“Î?
Æ“ÁÂ úÓ∫z tÁÂoÁı N˛Á Ã™Ó“ <<ÃÁƒ|ßÁ{™Æ Ã™ÏXYÆ>> “{@

tÁÂoÁı Nz˛ Ã™Ó“ N˛Áz ÃÁƒ|ßÁ{™ Ã™ÏXYÆ ™Áå¬yu\L osÁ uYfi ™ı
t∆Á|Æz EåÏÃÁ∫ ZztN˛ EÁ{∫ ßztN˛ tÁz Ã™ÏXYÆ “{@

uYfi ™ı §Yz “ÏL ßÁT N˛Áz MÆÁ N˛“ıTz?
E§ “™ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ Nz̨  NĮ̈ Z EÁ{∫ GtÁ“∫m tzQıTz:-

(i) Æut “™ EÁúåz ∫Á[Æ Nz̨  uƒußãå Ã™Ó“Áı N˛Á EÜÆÆå N˛∫åÁ YÁ“oz “{Ê oÁz ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ oz¬ÊTÁåÁ
Nz˛ Ãßy ¬ÁzTÁı N˛Á Ã™ÏXYÆ “ÁzTÁ@

(ii) Æut “™ Eúåz tz∆ Nz˛ ¬ÁzTÁı Nz˛ uƒußãå Ã™Ó“Áı N˛Á EÜÆÆå N˛∫åÁ YÁ“oz “{Ê, oÁz ßÁ∫o Nz˛ Ãßy ¬ÁzTÁı
N˛Á Ã™ÏXYÆ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ “ÁzTÁ@

ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ N˛Áz  'μ' ÆÁ N˛ßy-N˛ßy U Nz̨  tΩƒÁ∫Á t∆Á|oz “{@ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ ÃÁáÁ∫mo:
EÁÆo Nz̨  üuouåuánƒ N˛Á uåøúm N˛∫oy “{@

E§ “™ üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Áz ={1,2,3,4...} N˛Áz tzQıTz@ o§ Nz̨  VbN˛Áı Ãz Ã™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
§åÁ ÃN˛oz “{@ LzÃy uÀsuo ™ı Ã™ ÃÊPÆÁEÁı N Ą́ ÃÁƒ|ßÁ{u™N˛
Ã™ÏXYÆ “ÁzTÁ@ MÆÁ uƒ ™ ÃÊPÆÁEÁı N˛Á ÃÁƒ|ßÁ{u™N˛
Ã™ÏXYÆ ßy “y “ÁzTÁ?

1. \§ “™ N˛“oz “{ <<Æut x<3 oÁz x<4>> oÁz “™
t∆Á|oz “{ uN˛  "x<3 ⇒⇒⇒⇒⇒ x<4".
2. \§ “™ N˛“oz “{ "x-2 =5 Æut Nz̨ ƒ¬ Æut x=7",
EsÁ|o‚ “™ "x-2 = 5 ⇔ x=7" N˛Áz t∆Á| ∫“ı “{@

ZztN˛ ßztN˛

úÓƒ|-Yƒ|mN˛ Yƒ|mN˛

tÁÂoÁı N˛Á Ã™ÏXYÆ

üÆnå N˛yu\L

  1. uå©åu¬uQo ™ı N˛Á{åÃz Ã™ÏXYÆ u∫Mo Ã™ÏXYÆ “¯ G∫ N˛y \ÁÂY N˛yu\L@
(i) A = {x : x2 = 4 EÁ{∫ 3x = 9}.
(ii) Ã™o¬ ™ı Ãßy ufißÏ\Áı N˛Á Ã™ÏXYÆ u\å™ı oyåÁı N˛ÁzmÁı N˛Á

ÆÁzT 1800 Ãz N˛™ “Áz@
  2. B = {x : x + 5 = 5} Æ“ u∫Mo Ã™ÏXYÆ å“Î “{@ MÆÁı?

ßztN˛ ZztN˛

μ
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2.4.1  2.4.1  2.4.1  2.4.1  2.4.1  GúÃ™ÏXYÆ

Ã™ÏXYÆ  A = {1,2,3} N˛Áz tzuQL EÁ{∫ §oÁFL uN˛ Få™ı Ãz EÁú uN˛oåz Ã™ÏXYÆ §åÁ ÃN˛oz “Áz?

E§ {1},{2},{3},{1,2},{2,3},{1,3} osÁ {1,2,3} EÁut Ã™ÏXYÆÁı N˛Áz §åÁ ÃN˛oz “{@ MÆÁ EÁú FåNz̨
E¬ÁƒÁ EÁ{∫ ßy Ã™ÏXYÆ §åÁ ÃN˛oz “Áz? Æut å“Î oÁz Få Ã™ÏXYÆÁı N˛Áz A Nz̨  GúÃ™ÏXYÆ N˛“ ÃN˛oz
“{@ Æut “™ N˛“åÁ YÁ“ıTz uN˛ {1,2} A N˛Á GúÃ™ÏXYÆ “{ oÁz FÃz “™  {1,2} ⊆  A  Nz̨  øú ™ı t∆Á|ÆıTz@
\§ “™ GúÃ™ÏXYÆÁı N˛y YYÁ| N˛∫oz “{ oÁz {1, 2, 3} ßy A N˛Á GúÃ™ÏXYÆ N˛“¬ÁoÁ “{@

 Æut A  Nz̨  NĮ̈ Z ÆÁ Ãßy VbN˛ B ™ı “Áz oÁz A N˛Áz B  N˛Á GúÃ™ÏXYÆ N˛“oz “{ EÁ{∫ FÃz A ⊆ B
Nz̨  øú ™ı u¬Q ÃN˛oz “{ EsÁ|o‚ B ⊆ A ÃnÆ “ÁzTÁ Æut Nz̨ ƒ¬ Æut B N˛Á ünÆzN˛ VbN˛ A  ™ı “Áz@

E§ FÃz “™ B ⊆  A ⇔ a ∈B ⇒ ⇒ ⇒ ⇒ ⇒ a ∈ A Nz̨  øú ™ı u¬Qoz “{@

E§ “™ ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ Nz̨  §Á∫z ™ı ÃÁzYıTz@ GÃNz̨  N˛F|
GúÃ™ÏXYÆ “ÁıTz@

GtÁ“∫m Nz̨  u¬L üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ  = {1, 2, 3, 4, 5, ……}

úÓm| ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ W = {0, 1, 2, 3, ......}

úÓmÁ̇N˛Áı N˛Á Ã™ÏXYÆ  = {…., -3, -2, -1, 0, 1, 2, 3, …..}

Eúu∫™zÆ ÃÊPÆÁLÂ  ' \Áz Gå ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “{, \Áz úu∫™zÆ å“Î “{@

Eo: ' = {x : x ∈ EÁ{∫ x ∉ } EsÁ|o‚ Ãßy ƒÁÀouƒN˛ ÃÊPÆÁLÂ úu∫™zÆ ÃÊPÆÁLÂ å“Î
“Ázoy “{@ GtÁ: 2 , 5  EÁ{∫ ð.

GÃy üN˛Á∫, üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ N, GúÃ™ÏXYÆ “{ úÓm|ÃÊPÆÁ W N˛Á EÁ{∫ FÃz
 ⊆  W Nz̨  øú ™ı u¬Q ÃN˛oz “{@ GÃy üN˛Á∫ W GúÃ™ÏXYÆ “{ N˛Á@

EsÁ|o‚  ⊆  W EÁ{∫ W ⊆  

⇒⇒⇒⇒⇒  ⊆  W ⊆  

NĮ̈ Z GúÃ™ÏXYÆ Nz̨  §yY ÃÊ§Êá,
NĮ̈ Z FÃ üN˛Á∫ “ÁzoÁ “{ ⊆  ⊆  
⊆  R, ' ⊆ R, EÁ{∫   ⊄ '.

N

R

N

R

W

N

W
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EÊT¿z\y Nz̨  Àƒ∫Áı N˛Á Ã™ÏXYÆ V  = {a, e, i, o, u} N˛Áz tzuQL GÃy üN˛Á∫ EÊT¿z\y Nz̨  ƒm|™Á¬Á

N˛Á Ã™ÏXYÆ A =  {a, b, c, d, ….., z} N˛Áz ßy tzuQL@ “™ tzQoz “{ uN˛ V N˛Á ünÆzN˛ VbN˛ A ™ı ßy

GúuÀso “̄ ¬zuN˛å A Nz̨  NĮ̈ Z VbN˛ V ™ı GúuÀso å“Î “{@ FÃ uÀsuo ™ı V N˛Áz A N˛Á GúÃ™ÏXYÆ

N˛“Á \ÁoÁ “{@

FÃz V ⊂  A Nz̨  øú ™ı t∆Á| ÃN˛oz “{ MÆÁıuN˛ a ∈ V “Áz oÁz a ∈ A  “Ázåz Nz̨  N˛Á∫m V ⊆  A üÁõo

“ÁzoÁ “{@

Æ“ N˛yu\L

  1. A = {1, 2, 3, 4}, B = {2, 4}, C = {1, 2, 3, 4, 7}, F = {  }.

u∫Mo ÀsÁåÁı N˛y úÓuo| ⊂ ÆÁ ⊄ uYã“Áı Ãz N˛yu\L :-
(i) A ….. B (ii) C ….. A (iii) B ….. A
(iv) A ….. C (v) B ….. C (vi) φ  ….. B

  2. uå©åu¬uQo ™ı Ãz N˛Á{åÃz N˛så ÃnÆ “{@
(i)   { } = φ (ii) φ  = 0 (iii) 0 = { 0 }

     üÆnå N˛yu\L

  1. A = {YoÏßÏ|\},  B = {ƒT|, EÁÆo, Ã™¬Ê§ YoÏßÏ|\, Ã™YoÏßÏ|\} §åÁFL uN˛ A ⊂ B ÆÁ
B ⊂ A  G∫ N˛y \ÁÂY N˛yu\L@

  2. Æut A = {a, b, c, d} Ã™ÏXYÆ A  Nz˛ g^r Cngwƒ`m| H$mo {c{IE?

  3. P  5 Nz˛ TÏmåQlgÁı N˛Á Ã™ÏXYÆ “{@ Q 25 Nz˛ TÏmåQlgÁı N˛Á Ã™ÏXYÆ “{ EÁ{∫ R 125

Nz˛ TÏmåQlgÁı N˛Á Ã™ÏXYÆ “Áz oÁz §oÁFL uå©åu¬uQo ™ı N˛Á{åÃÁ N˛så EÃnÆ “{?

(A) P ⊂ Q (B) Q ⊂ R (C) R ⊂ P (D) P ⊂ R

  4. A  10 Ãz N˛™ øj ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “{, B  10 Ãz N˛™ uƒ ™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “{
osÁ  C 10 Ãz N˛™ Ã™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “Áz oÁz uå©å ™ı Ãz N˛Á{åÃz N˛så ÃnÆ “{?

(i) A ⊂ B (ii) B ⊂ A (iii) A ⊂ C

(iv) C ⊂ A (v) B ⊂ C (vi) φ  ⊂ A
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E§ “™ GúÃ™ÏXYÆ Nz˛ NÏ˛Z TÏmÁı N˛Áz tzQıTz@ ™Áå¬Áz A = {1, 2, 3}, B = {1, 2, 3, 4} EÁ{∫
C= {1, 2, 3, 4, 5} utL TL Ã™ÏXYÆ “Áz oÁz “™ \Áåoz “{ uN˛ A Nz˛ Ãßy VbN˛ B ™ı ßy “{

∴ A ⊆  B.
GÃy üN˛Á∫ B Nz˛ Ãßy VbN˛ C ™ı “{@ ∴ B ⊆ C.
osÁ A  Nz˛ Ãßy VbN˛ C ™ı “{@ ∴ A ⊆  C.
Eo:  A ⊆ B, B ⊆  C ⇒ A ⊆  C.

uƒYÁ∫ - uƒ™∆| N˛yu\L

1. MÆÁ u∫Mo Ã™ÏXYÆ Ãßy Ã™ÏXYÆÁı N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{?
2. MÆÁ N˛ÁzF| Ã™ÏXYÆ ÀƒÆÊ N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{?
3. Æut EÁúN˛Áz tÁz Ã™ÏXYÆ FÃ õüN˛Á∫ utL TL “Áz uN˛ ú“¬Á Ã™ÏXYÆ tÓÃ∫z N˛Á GúÃ™ÏXYÆ

å“Î “̄ FÃz EÁú uN˛Ã üN˛Á∫ uÃtΩá N˛∫ÁzTz?
EÁúNz̨  G∫ N˛Á EÁ{uYnÆ §oÁFL@

2.6  2.6  2.6  2.6  2.6  ƒzå uYfi (V(V(V(V(Venn diaenn diaenn diaenn diaenn diagggggrrrrrams)ams)ams)ams)ams)

E§ oN˛ “™åz tzQÁ uN˛ Ã™ÏXYÆÁı N˛Á uåøúm N˛∫åz Nz̨  u¬L EÁNw̨ uoÆÁı N˛Á üÆÁzT uN˛ÆÁ \ÁoÁ
“{@ EÁFL E§ “™ FÃz uƒÀoÁ∫ Ãz újıTz@ ƒzå-ÆÓ¬∫ ÆÁ ƒzå uYfi
Ã™ÏXYÆÁı Nz̨  §yY ÃÊ§Êá N˛Áz t∆Á|åz N˛y LN˛ útΩáuo “{@ Få uYfiÁı
™ı ÃÁ™ÁãÆo: EÁÆoÁN˛Á∫ EÁ{∫ ÃÊƒw (§Êt) ƒwÁN˛Á∫ ∫“oz “{@

FÃ EÜÆÁÆ ™ı ú“¬z G¡¬zQ uN˛ÆÁ TÆÁ “{ uN˛ ÃÁ™ÁãÆo:
ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆÁı N˛Áz EÁÆo tΩƒÁ∫Á t∆Á|oz “{@

(i) ™ÁåÁ uN˛  μ = {1, 2, 3, …., 10} ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ
“¯ u\Ã™ı  A = {2, 4, 6, 8, 10} GúÃ™ÏXYÆ “Áz oÁz GÃz
ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|oz “{@

(ii) μ = {1, 2, 3, …., 10} LN˛ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ “{
u\Ã™ı A = {2, 4, 6, 8, 10} EÁ{∫  B = {4, 6} GÃNz̨  (μ) GúÃ™ÏXYÆ
“{ osÁ  B ⊂ A “Áz oÁz “™ı Æ“ uYfi üÁõo “ÁzTÁ@

(iii) ™Áå ¬yu\L A = {a, b, c, d} EÁ{∫ B = {c, d, e, f} “Áz oÁz FÃ
Ã™ÏXYÆ N˛Áz ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|oz “{@

1 A 3
2
4
6
10

5

9
7

8
μ
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5

7
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8 10

 4
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2.7  2.7  2.7  2.7  2.7  Ã™ÏXYÆ N˛y ™Ó¬ ÃÊuN¿˛ÆÁLÂ (Basic Operations on Sets)(Basic Operations on Sets)(Basic Operations on Sets)(Basic Operations on Sets)(Basic Operations on Sets)

“™ \Áåoz “{ uN˛ EÊN˛Tumo ™ı YÁ∫ ™Ó¬ßÓo ÃÊuN¿˛ÆÁLÂ-ÆÁzT, EÊo∫ TÏm EÁ{∫ ßÁT “{ GÃy
üN˛Á∫ Ã™ÏXYÆ ™ı ßy “™ Ã™ÏXYÆ Nz˛ Ãu©™¬å (union), Gßuå…eoÁ (intersection) osÁ
Ã™ÏXYÆÁı Nz˛ EÊo∫ N˛Áz \ÁåıTz@
2.7.1 2.7.1 2.7.1 2.7.1 2.7.1 Ã™ÏXYÆÁı N˛Á Ãu©™¬å (U(U(U(U(Union of Sets)nion of Sets)nion of Sets)nion of Sets)nion of Sets)

™Áå ¬yu\L  A Ã™ÏXYÆ EÁúNz̨  N˛qÁ Nz̨  Gå uƒtΩÆÁus|ÆÁı N˛Á Ã™Ó“ “{ \Áz ™ÊT¬ƒÁ∫ N˛Áz
EåÏúuÀso sz osÁ B Ã™ÏXYÆ Gå uƒtΩÆÁus|ÆÁı N˛Á Ã™Ó“ “{ \Áz
§ÏáƒÁ∫ N˛Áz EåÏúuÀso sz oÁz

A = {∫Áz\Á, ∫Á™Ó, ∫uƒ}  EÁ{∫
B = {∫Á™Ó, üyuo, “åy¢˛}
E§ “™ı Ã™ÏXYÆ K rÁo N˛∫åÁ “{@ K Gå uƒtΩÆÁus|ÆÁı

N˛Á Ã™ÏXYÆ “{ \Áz ÆÁ oÁz ™ÊT¬ƒÁ∫ N˛Áz EåÏúuÀso sz ÆÁ §ÏáƒÁ∫ N˛Áz o§ MÆÁ ∫Áz\Á  ∈ Κ?   ∫Á™Ó
∈ Κ?  ∫uƒ ∈ Κ?  “åy¢˛ ∈ Κ? üyuo ∈ Κ? EuQ¬Á ∈ Κ?

∫Áz\Á, ∫Á™Ó, ∫uƒ, “åy¢˛ EÁ{∫ üyuo Ã™ÏXYÆ K Nz̨  VbN˛ “{, ¬zuN˛å EuQ¬Á å“Î “{@
Omo h_oem CnpñWV ahVo h¡&
Eo:  K = {∫Áz\Á, ∫Á™Ó, ∫uƒ, “åy¢˛, üyuo}

Æ“ÁÂ Ã™ÏXYÆ K, A EÁ{∫ B Nz̨  VbN˛Áı N˛Á Ãu©™¬å “{@ A osÁ B Nz̨  Ãu©™¬å ™ı tÁzåÁı Nz̨
VbN˛ GúuÀso ∫“oz “{Ê Ãu©™¬å N˛Áz ‘∪’ uYã“ tΩƒÁ∫Á t∆Á|oz “̄ ÃÁÊNz̨ uoN˛ øú Ãz FÃz A ∪ B Nz̨  øú
™ı u¬Qoz “{ EÁ{∫ ‘A ÆÏuåÆå B’ újoz “{@

A ∪ B = {x : x∈A or  x∈B}

GtÁ“∫m-1.  ™Áå ¬yu\L  A = {2, 5, 6, 8} EÁ{∫  B = {5, 7, 9, 1} “Áz oÁz A ∪ B rÁo N˛yu\L@
“¬ : “™ı üÁõo “ÁzTÁ  A ∪ B = {2, 5, 6, 8} ∪ {5, 7, 9, 1}

      = {2, 5, 6, 8, 5, 7, 9, 1}
      = {1, 2, 5, 6, 7, 8, 9}.

ÃÓYåÁ: GßÆuå…e VbN˛ 5 N˛Áz A ∪ B ™ı Nz̨ ƒ¬ LN˛ “y §Á∫ u¬QÁ \ÁoÁ “{@
GtÁ“∫m-2.  ™Áå ¬Áz  A = {a, e, i, o, u} EÁ{∫  B = {a, i, u} oÁz §oÁFL  A ∪ B = A “ÁzTÁ@
“¬ :  A ∪ B = {a, e, i, o, u} ∪ {a, i, u}

     = {a, e, i, o, u, a, i, u}
     = {a, e, i, o, u} = A.

Æ“ GtÁ“∫m uÃtΩá N˛∫oÁ “{ uN˛ Ã™ÏXYÆ A osÁ GúÃ™ÏXYÆ B N˛Á Ãu©™¬å A “y “ÁzoÁ “{@
EsÁ|o‚ Æut B ⊂ A  “Áz oÁz A ∪ B = A.

A B
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GtÁ“∫m-3.  Æut A = {1, 2, 3, 4}   EÁ{∫    B = {2, 4, 6, 8}  “Áz oÁz A ∪ B rÁo N˛yu\L@
“¬ : A = {1, 2, 3, 4}   EÁ{∫    B = {2, 4, 6, 8}

        A ∪ B = {1, 2, 3, 4}∪ {2, 4, 6, 8}
        = {1, 2, 3, 4, 2, 4, 6, 8}
         =  {1, 2, 3, 4, 6, 8}

2.7.22.7.22.7.22.7.22.7.2      Ã™ÏXYÆÁı N˛Á GßÆuå…e (((((IIIIIntersection of Sets)ntersection of Sets)ntersection of Sets)ntersection of Sets)ntersection of Sets)

™Áå ¬yu\L tÏ§Á∫Á u¢˛∫ Ãz EåÏúuÀso uƒtΩÆÁus|ÆÁı Nz̨  Ã™ÏXYÆ N˛Á GtÁ“∫m ¬zN˛∫ Ã™ÏXYÆ
L  rÁo N˛∫ıTz GÃ™ı ƒz uƒtΩÆÁsy| “ÁıTz \Áz ™ÊT¬ƒÁ∫ EÁ{∫ §ÏáƒÁ∫ tÁzåÁı utå EåÏúuÀso sz@ GÃNz̨
VbN˛ FÃ üN˛Á∫ “ÁıTz  L = {∫Á™Ó} @

Æ“ÁÂ L N˛Áz A  EÁ{∫ B N˛Á GßÆuå…b N˛“oz “{@
ÃÁ™ÁãÆo: tÁz Ã™ÏXYÆ  A  EÁ{∫  B  N˛Á GßÆuå…b Ã™ÏXYÆ ƒ“ Ã™ÏXYÆ “ÁzoÁ “{ u\Ã™ı A

EÁ{∫ B tÁzåÁı Nz̨  VbN˛ GúuÀso ∫“oz “{@ GßÆuå…b N˛Áz A ∩ B
Ãz ÃÓuYo N˛∫oz “̄ EÁ{∫ FÃz “A  GßÆuå…b (intersection) B”
újoz “̄@ GÃz FÃ üN˛Á∫ u¬Qoz “̄@

i.e., A ∩ B = {x : x ∈ A EÁ{∫ x ∈ B}

A EÁ{∫ B Nz̨  GßÆuå…b N˛Áz ƒzå uYfi tΩƒÁ∫Á ∫ÊTyå ßÁT
Ãz GtÁ“∫m 5 ™ı t∆Á|ÆÁ TÆÁ “{@
GtÁ“∫m-4.  Æut A = {5, 6, 7, 8} EÁ{∫ B = {7, 8, 9, 10} “Áz
oÁz A ∩ B rÁo N˛yu\L@
“¬ :  A EÁ{∫ B Nz̨  GßÆuå…e VbN˛ 7 EÁ{∫ 8 “{@

∴ A ∩ B  = {5, 6, 7, 8} ∩ {7, 8, 9, 10}  = {7, 8}
(GßÆuå…e VbN˛)
GtÁ“∫m -5.  Æut  A = {1, 2, 3} EÁ {∫  B = {3, 4, 5} “Á z oÁ z
A ∩ B Nz̨  ƒzå-uYfi tΩƒÁ∫Á rÁo N˛yu\L@
“¬ : A EÁ{∫ B Nz̨  GßÆuå…e N˛Áz ƒzå uYfi ™ı FÃ üN˛Á∫ t∆Á|ÆÁ \ÁoÁ “{@
2.82.82.82.82.8     EÃÊÆÏMo Ã™ÏXYÆ (Disjoint Sets)(Disjoint Sets)(Disjoint Sets)(Disjoint Sets)(Disjoint Sets)

™Áå ¬yu\L  A {1, 3, 5, 7} EÁ{∫  B = {2, 4, 6, 8} Æ“ÁÂ “™ tzQoz “̄ uN˛ A  EÁ{∫ B ™ı Ã™Áå
ÆÁ GßÆuå…e VbN˛ å“Î “{@ FÃ üN˛Á∫ Nz̨  Ã™ÏXYÆÁı N˛Áz EÃÊÆÏMo Ã™ÏXYÆ N˛“oz “{@ EÃÊÆÏMo
Ã™ÏXYÆ N˛Áz ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|ÆÁ \ÁoÁ “{@

μA B

1
3

2
4

6
8

A ∪ B = {1, 2, 3, 4, 6, 8}

A B

A ∩ B = {3}

3
1
2

4
5

μ

A
B

μ
1  3
5  7

2     4

6     8

A ∩ B = φ
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Æ“ N˛yu\L

  1. ™Áå¬Áz A ={2,4,6,8,10,12} EÁ{∫ B ={3,6,9,12,15}“Áz oÁzA ∪ B VWm A ∩ BrÁo N˛yu\L@
  2. Æut A = {6, 9, 11}EÁ{∫ B = { } “Áz oÁz  A ∪ φ  rÁo N˛yu\L@
  3. Æut A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}; B = {2, 3, 5, 7} “Áz oÁz A ∩ B rÁo N˛yu\L EÁ{∫

§oÁFL uN˛ A ∩ B = B “ÁzTÁ@
  4. Æut A = {4, 5, 6}; B = {7, 8} “Áz oÁz §oÁFL  A ∪ B = B ∪ A “ÁzTÁ@

      üÆnå N˛yu\L

  1. A  VWm B Nz̨  NĮ̈ Z Ã™ÏXYÆ u¬uQL uN˛ A EÁ{∫ B EÃÊÆÏMo Ã™ÏXYÆ “Áz@

  2. Æut A = {2, 3, 5} “Áz oÁz  A ∪ φ  EÁ{∫ φ  ∪ A  rÁo N˛yu\L EÁ{∫ tÁzåÁı N˛y oÏ¬åÁ N˛yu\L@

  3. Æut A = {1, 2, 3, 4}; B = {1, 2, 3, 4, 5, 6, 7, 8} “Áz oÁz A ∪ B EÁ{∫ A ∩ B N˛Á ™Ó¡Æ
rÁo N˛yu\L@

  4. A = {1, 2, 3, 4, 5, 6}; B = {2, 4, 6, 8, 10} A osÁ B N˛Á GßÆuå…e rÁo N˛yu\L@

     uƒYÁ∫ - uƒ™∆| N˛yu\L

    tÁz EÃÊÆÏMo Ã™ÏXYÆÁı N˛Á GßÆuå…b u∫Mo Ã™ÏXYÆ “ÁzoÁ “{@ G∫ Nz̨  EÁ{uYnÆ N˛Áz uÃtΩá
N˛yu\L@

2.92.92.92.92.9      Ã™ÏXYÆÁı N˛Á EÊo∫ (Difference of Sets)(Difference of Sets)(Difference of Sets)(Difference of Sets)(Difference of Sets)

™Áå ¬yu\L A  10 go H$_  uƒ ™ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “̄ osÁ B 10 go H$_ éT>r g§»`mAm|
H$m g_wƒ` hmoVmo A={1,3,5,...7}  EÁ{∫ B= {2,3,5,7} “ÁzTÁ@ ̀ {X h_ 10 go H$_ {df_ g§»`mAm|
H$mo coVo h¡ Vmo ò KQ>H$ g_wƒ` A Ho$ hm|oJo, coH$sZ B Ho$
Zhr& Bgo h_o A-B go Xem©Vo h¡ Am¡a A VWm B H$m A§Va
nT>Vo h¡&

E§ “™ A  EÁ{∫  B Nz̨  EÊo∫ N˛Áz úu∫ßÁu o N˛∫ÊzTz@ A
EÁ{∫ B N˛Á EÊo∫ FÃ üN˛Á∫ “ÁzTÁ@ u\Ã™ı A  Nz̨  VbN˛ “ÁıTz
¬zuN˛å B Nz̨  å“Î@ FÃNz̨  EÊo∫ N˛Áz A – B Nz̨  øú ™ı u¬QÁ
\ÁoÁ “{@ osÁ “A VbÁå (minus)  B” újoz “{@

A – B = {x : x ∈ A and x ∉ B}.
GtÁ“∫m-6.  ™Áå¬Áz A = {1, 2, 3, 4, 5}osÁ B = {4, 5, 6, 7} “Áz oÁz A – B N˛Á ™Ó¡Æ rÁo N˛yu\L@

A B
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“¬ : utÆÁ TÆÁ “{ A = {1, 2, 3, 4, 5} EÁ{∫  B = {4, 5, 6, 7} E§ “™ LzÃz VbN˛ ¬ıTz \Áı A  ™ı “{
¬zuN˛å B ™ı å“Î@

A – B =  {1, 2, 3, 4, 5} – {4, 5, 6, 7} =  {1, 2, 3}
  ∴ A – B = {1, 2, 3}  EsÁ|o‚ 4  EÁ{∫ 5 B Nz̨  VbN˛ “Ázåz Nz̨  N Ą́∫m Gã“ı A ™ı Ãz uåN˛Á¬ utÆÁ TÆÁ “{@

GÃy üN˛Á∫  B – A  Nz̨  u¬L LzÃz VbN˛ ¬ıTz \Áz Nz̨ ƒ¬ B ™ı “̄@
B – A = {4, 5, 6, 7} –  {1, 2, 3, 4, 5}  =  {6, 7}

∴ B – A = {6, 7}   (4 EÁ{∫ 5 VbN˛ A  ™ı “Ázåz Nz̨  N˛Á∫m Gã“ı B ™ı Ãz uåN˛Á¬ utÆÁ TÆÁ “{@)
ÃÓYåÁ : A – B ≠  B – A

A – B EÁ{∫ B – A  N˛Áz ƒzå uYfi tΩƒÁ∫Á FÃ üN˛Á∫ t∆Á|ÆÁ \ÁoÁ “{@

E•ÆÁÃ - 2.2 - 2.2 - 2.2 - 2.2 - 2.2

1. Æut A = {1, 2, 3, 4}osÁ B = {1, 2, 3, 5, 6} “Áz oÁz A ∩ B EÁ{∫ B ∩ A N˛Áz rÁo N˛yu\L
MÆÁ ƒz Ã™Áå “{?

2. Æut A = {0, 2, 4} oÁz A ∩ φ  EÁ{∫ A ∩ A rÁo N˛∫ G∫ N˛y YYÁ| N˛yu\L@
3. Æut A = {2, 4, 6, 8, 10} EÁ{∫ B = {3, 6, 9, 12, 15} “Áz oÁz  A – B EÁ{∫ B – A rÁo N˛yu\L@
4. Æut A  EÁ{∫ B tÁz Ã™ÏXYÆ FÃ üN˛Á∫ “{ uN˛ A ⊂ B  oÁz A ∪ B MÆÁ “ÁzTÁ?

A B
1

2
6

7
4
5

3

A B
1

2
4
5

3

A – B = {1, 2, 3}

6

7

B – A = {6, 7}

μ μ

        Æ“ N˛yu\L
  1. Æut  A = {1, 2, 3, 4 ,5}osÁ B = {4, 5, 6, 7} “Áz oÁz  A – B osÁ B – A N˛Á ™Ó¡Æ rÁo

N˛yu\L EÁ{∫ §oÁFL uN˛ MÆÁ ƒz Ã™Áå “ÁıTz?
  2. Æut V = {a, e, i, o, u} osÁ  B = {a, i,k, u} “Áz oÁz V – B EÁ{∫ B – V N˛Áz rÁo N˛yu\L@

uƒYÁ∫ - uƒ™∆| N˛yu\L

 Ã™ÏXYÆ A – B, B – A  osÁ A ∩ B oyåÁı EÁúÃ ™ı EÃÊÆÏMo Ã™ÏXYÆ “ÁıTz Æut Æ“
ÃnÆ “{ oÁz GtÁ“∫m Nz˛ tΩƒÁ∫Á Ã™^ÁFL@
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5. ™Áå¬Áz  A = {x : x  LN˛ üÁNw˛uoN˛ ÃÊPÆÁ “{@}, B = {x : x LN˛ Ã™ üÁNw˛uoN˛ ÃÊPÆÁ}
C = {x : x  LN˛ uƒ ™ ÃÊPÆÁ} EÁ{∫ D = {x : x  LN˛ øj ÃÊPÆÁ} “Áz oÁz
A ∩ B, A ∩ C, A ∩ D, B ∩ C, B ∩ D EÁ{∫ C ∩ D N˛Á ™Ó¡Æ rÁo N˛yu\L@

6. Æut A = {3, 6, 9, 12, 15, 18, 21}; B = {4, 8, 12, 16, 20}

C = {2, 4, 6, 8, 10, 12, 14, 16}EÁ{∫ D = {5, 10, 15, 20} “Áz oÁz
(i) A – B (ii) A – C (iii) A – D (iv) B – A (v) C – A

(vi) D – A (vii) B – C (viii) B – D (ix) C – B (x) D – B N˛Áz rÁo N˛∫Áz@
7. uå©å N˛så ÃnÆ “{ ÆÁ EÃnÆ “{ §oÁFL@ G∫ N˛y \ÁÂY N˛yu\L@

(i) {2, 3, 4, 5} EÁ{∫ {3, 6} EÃÊÆÏMo Ã™ÏXYÆ “{@
(ii) {a, e, i, o, u} EÁ{∫ {a, b, c, d} EÃÊÆÏMo Ã™ÏXYÆ “{@
(iii) {2, 6, 10, 14} EÁ{∫ {3, 7, 11, 15} EÃÊÆÏMo Ã™ÏXYÆ “{@
(iv) {2, 6, 10} EÁ{∫ {3, 7, 11} EÃÊÆÏMo Ã™ÏXYÆ “{@

2.10 2.10 2.10 2.10 2.10 Ã™Áå Ã™ÏXYÆ     (Equal Sets)(Equal Sets)(Equal Sets)(Equal Sets)(Equal Sets)

Få Ã™ÏXYÆÁı N˛Á Eƒ¬ÁzN˛å N˛yu\L

A = {ÃuYå, ¸Áuƒg, N˛Áz“¬y}

B = {¸Áuƒg, ÃuYå, áÁzåy}

C = {N˛Áz“¬y, ¸Áuƒg, ÃuYå}

Hú∫ utÆz TÆz oyå Ã™ÏXYÆ A, B EÁ{∫ C ™ı EÁúåz MÆÁ tzQÁ?A  ™ı  utL TL Ãßy uQ¬Ágy
C ™ı “{ ¬zuN˛å  B  ™ı å“Î “{@ EsÁ|o‚ A  EÁ{∫ C  ™ı LN˛ Ã™Áå VbN˛ “{ ¬zuN˛å A  EÁ{∫ B Nz̨  VbN˛ E¬T
“̄@ FÃu¬L, A  EÁ{∫ C  N˛Áz Ã™Áå Ã™ÏXYÆ N˛“oz “{ ¬zuN˛å A  EÁ{∫ B Ã™Áå Ã™ÏXYÆ å“Î “{@

A  EÁ{∫ C  N˛Áz Ã™Áå Ã™ÏXYÆ oßy N˛“ ÃN˛oz “¯ \§ A Nz˛ Ãßy VbN˛ C  ™ı “{@ (EsÁ|o‚
A ⊆  C)  EÁ{∫ C  N˛Á ünÆzN˛ VbN˛ A  ™ı “Áz@ ( EsÁ|o C ⊆   A).

Æut A  EÁ{∫ C  Ã™Áå Ã™ÏXYÆ “Áz oÁz GÃz A = C  u¬Qoz “{@ EoLƒ FÃz “™ C ⊆  A EÁ{∫
A ⊆  C ⇔ A = C ßy t∆Á| ÃN˛oz “{@ Æ“ÁÂ ⇔  N˛Á uYã“ u˚ onÃ™N˛ N˛“¬ÁoÁ “{ GÃz <<Nz̨ ƒ¬ Æut
Nz̨ ƒ¬>> Nz̨  øú ™ı újoz “{ (GÃz ÃÊuqõo ™ı “iff” u¬Qoz “{@> Æut  A  EÁ{∫ C ™ı Ã™Áå VbN˛ “Áz oÁz
Gã“ı Ã™Áå Ã™ÏXYÆ N˛“oz “{@ EsÁ|o‚     A = C.

FÃN˛Á uå…N˛ | Æ“ uåN˛¬oÁ “{ uN˛ <<ünÆzN˛ Ã™ÏXYÆ ÀƒÆÊ N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{>>@
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GtÁ“∫m-7.  Æut  A = {p, q, r} EÁ{∫ B = {q, p, r} “Áz oÁz A=B N˛y \ÁÂY N˛yu\L@
“¬ : utÆÁ TÆÁ “{ A = {p, q, r} EÁ{∫ B = {q, p, r}.

 Hú∫ utÆz TÆz Ã™ÏXYÆÁı ™ı A  N˛Á ünÆzN˛ VbN˛ B ™ı ßy “{Ê@   ∴ A ⊆  B.

GÃy üN˛Á∫ B  N˛Á ünÆzN˛ VbN˛ A ™ı ßy “̄@ ∴ B ⊆  A.

Gú∫ÁzMo tÁzåÁı ÃÊ§ÊáÁı ™ı “™ A=B N˛“ ÃN˛oz “{@

GtÁ“∫m-8.  Æut A = {1, 2, 3, ….}     EÁ{∫  N üÁNw̨ uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “Áz oÁz \ÁÂY N˛yu\L
uN˛ A  EÁ{∫ N  Ã™Áå Ã™ÏXYÆ “{@

“¬ :  A ⊆  N EÁ{∫ N ⊆  A.

tÁzåÁı Ã™ÏXYÆÁı ™ı VbN˛ Ã™Áå “{@ EsÁ|o‚ A EÁ{∫ N tÁzåÁı üÁNw̨ uoN˛ ÃÊPÆÁEÁı Nz̨  Ã™ÏXYÆ “w{@
EsÁ|o‚ A  EÁ{∫ N Ã™Áå Ã™ÏXYÆ “{@ EsÁ|oΩ A = N.

GtÁ“∫m-9.  Ã™ÏXYÆ  A = {1,2,3}  EÁ{∫ B = {1, 2, 3, 4} “Áz oÁz MÆÁ ƒz Ã™Áå Ã™ÏXYÆ “{@
A = {1,2,3}, B = {1, 2, 3, 4}

“¬ : A ⊆  B coH$sZ  B ≠  A hmo Vmo.

GtÁ“∫m-10.  ™Áå ¬yu\L  A  6 Ãz N˛™ øj ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ “̄@ EÁ{∫ B 30 Nz̨  øjy
TÏmåQlgÁı  N˛Á Ã™ÏXYÆ “Áz oÁz tÁzåÁı N˛y Ã™ÁåoÁ N˛y \ÁÂY N˛yu\L@
“¬ :   6 Ãz N˛™ øj ÃÊPÆÁLÂ  A = { 2,3,5}

30 Nz̨  øjy TÏmåQlg B =  { 2,3,5}

EsÁ|o‚ A  EÁ{∫ B Nz̨  VbN˛ Ã™Áå “{ FÃu¬L A EÁ{∫ B Ã™Áå Ã™ÏXYÆ “{@
i.e ,A B B A A B⊆ ⊆ ⇒ =

GtÁ“∫m-11.  §oÁFL uN˛ MÆÁ  A  EÁ{∫  B Ã™Áå Ã™ÏXYÆ “{?
Æut A = {x : x  ‘ASSASSINATION’ Nz̨  Eq∫ “{}
EÁ{∫ B = {x : x STATION Nz̨  Eq∫ “{} oÁz

“¬ :  utÆÁ TÆÁ  A = {x : x ‘ASSASSINATION’ Nz̨  Eq∫ “{}
 Ã™ÏXYÆ  A  N˛Áz FÃ üN˛Á∫ u¬Q ÃN˛oz “{ A = {A,S,I,N,T,O} FÃ™ı útÁı N˛Áz u§åÁ tÁz“∫ÁL

u¬QÁ TÆÁ “{@
  B = {x : x STATION ∆£t Nz̨  Eq∫ “{}
Ã™ÏXYÆ ‘B’ N˛Áz FÃ üN˛Á∫ u¬QÁ \ÁoÁ “{  B = {A,S,I,N,T,O}
Eo: A EÁ{∫ B Nz̨  VbN˛ Ã™Áå “̄ EÁ{∫ A = B.
i.e. ,A B B A A B⊆ ⊆ ⇒ =
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GtÁ“∫m-12.  Ã™ÏXYÆ  φ , A = {1, 3}, B = {1, 5, 9} EÁ{∫ C = {1, 3, 5, 7, 9}  N˛Á Eƒ¬ÁzN˛å N˛∫
u∫Mo ÀsÁåÁı N˛Áz ⊂ or ⊄ Ãz ßu∫L@

(i) φ  ….. B (ii) A ….. B (iii) A ….. C (iv) B ….. C

“¬ : (i) φ  ⊂ B  MÆÁıuN˛ φ  Ãßy Ã™ÏXYÆÁı N˛Á GúÃ™ÏXYÆ “ÁzoÁ “{@
(ii) A ⊄ B, MÆÁıuN˛  3 ∈ A  ¬zuN˛å 3 ∉ B.

(iii) A ⊂ C  MÆÁıuN˛  1, 3 ∈A  osÁ C.

(iv) B ⊂ C  MÆÁıuN˛ B Nz˛ Ãßy VbN˛ C ™ı ßy “{@

E•ÆÁÃ - 2.3- 2.3- 2.3- 2.3- 2.3

1. uå©åu¬uQo ™ı N˛Á{åÃz Ã™ÏXYÆ Ã™Áå “{?

(i) A = {x : x  ∆£t FOLLOW Nz˛ Eq∫ “{@}

(ii) B = {x : x  ∆£t FLOW Nz˛ Eq∫ “{@}

(iii) C = {x : x  ∆£t WOLF Nz˛ Eq∫ “{@}

2. uå©åu¬uQo Ã™ÏXYÆÁı ú∫ ÜÆÁå tyu\L EÁ{∫ u∫Mo ÀsÁåÁı N˛y úÓuo| = ÆÁ ≠  N˛Á üÆÁzT N˛∫oz
“ÏL FÃ üN˛Á∫ N˛yu\L uN˛ N˛så ÃnÆ “Áz@

A = {1, 2, 3}; B = {üs™ oyå üÁNw̨ uoN˛ ÃÊPÆÁLÂ}

C = {a, b, c, d}; D = {d, c, a, b}

E = {a, e, i, o, u}; F = {EÊT¿z\y Nz̨  Àƒ∫}

(i) A .... B (ii) A .... E (iii) C .... D

(iv) D .... F (v) F .... A (vi) D .... E

(vii) F .... B

3. åyYz utÆz TÆz Ã™ÏXYÆÁı ™ı §oÁFL uN˛  A = B “{ ÆÁ å“Î@

(i) A = {a, b, c, d} B = {d, c, a, b}

(ii) A = {4, 8, 12, 16} B = {8, 4, 16, 18}

(iii) A = {2, 4, 6, 8, 10} B = {x : x, x < 10 Ãz N˛™ áåÁn™N˛ úÓmÁ˙N˛ “{}
(iv) A = {x : x, 10 N˛Á TÏmÁÊN˛} B = {10, 15, 20, 25, 30, …}
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4. uå©åu¬uQo Nz˛ N˛Á∫m §oÁFL :
(i) {1, 2, 3, …., 10} ≠ {x : x ∈ N EÁ{∫ 1 < x < 10}

(ii) {2, 4, 6, 8, 10} ≠ {x : x = 2n+1 EÁ{∫ x ∈ N}

(iii) {5, 15, 30, 45} ≠ {x : x  15 Nz˛ TÏmN˛}

(iv) {2, 3, 5, 7, 9} ≠ {x : x  øjy ÃÊPÆÁLÂ “{}

5. utL TL Ã™ÏXYÆÁı Nz˛ ÃÊßÁuƒo GúÃ™ÏXYÆ u¬uQL :-
(i)  B = {p, q} (ii)  C = {x, y, z} (iii) D = {a, b, c, d}

(iv) E = {1, 4, 9, 16} (v)  F = {10, 100, 1000}

úu∫u™o EÁ{∫ EåÊo Ã™ÏXYÆ (Finite & Infinite sets)

uå©åu¬uQo Ã™ÏXYÆÁı N˛Á Eƒ¬ÁzN˛å N˛yu\L
(i) A = {Eúåy úÁe∆Á¬Á Nz̨  uƒtΩÆÁsẏ} (ii) L = {p,q,r,s}

(iii) B = {x : x Ã™ ÃÊPÆÁLÂ} (iv) J = {x : x  7 Nz̨  TÏmN˛}

MÆÁ EÁú Hú∫ utÆz TÆz Ã™ÏXYÆÁı Nz̨  VbN˛Áı N˛y ÃÓuY §åÁ ÃN˛oz “Áz? GtÁ“∫m (i) ™ı EÁúNz̨
úÁe∆Á¬Á Nz̨  Ãßy uƒtΩÆÁsy| GÃNz̨  VbN˛ “ÁıTz@ GtÁ“∫m (ii)  Nz̨  Ã™ÏXYÆ L ™ı 4 VbN˛ “{@ “™åz tzQÁ
uN˛ Ã™ÏXYÆ A  osÁ  L  Nz̨  VbN˛Áı N˛y ÃÊPÆÁ N˛Áz LN˛ úÓm| ÃÊPÆÁ ™ı §oÁ ÃN˛oz “{, LzÃz Ã™ÏXYÆÁı
N˛Áz úu∫u™o Ã™ÏXYÆ N˛“oz “{@

E§ Ã™ÏXYÆ B N˛Áz tzuQL u\Ã™ı Ãßy Ã™ ÃÊPÆÁLÂ “̄ Š`m h_ g_wƒ` B Ho$ KQ>H$m| H$mo {JZ
gH$Vo h¡& “™ tzQoz “{ uN˛ FÃ™ı VbN˛Áı N˛y ÃÊPÆÁ úu∫u™o å“Î “{@ Ã™ÏXYÆ B  ™ı VbN˛Áı N˛y ÃÊPÆÁ
EåÊo “{@ VWm g_wƒ` J  _| ̂ r KQ>H$m| H$s AZ§V hr hmoJr& LzÃz Ã™ÏXYÆÁı N˛Áz EåÊo Ã™ÏXYÆ N˛“oz
“{@

utL TL u§ãtÏ ™ı EåzN˛ Ã∫¬ ∫zQÁLÂ QÎY ÃN˛oz “̄@ EsÁ|o‚ Ã™ÏXYÆ EåÊo “{@ GÃy o∫“
EÊuo™ Ã™ ÆÁ uƒ ™ ÃÊPÆÁ N˛y üÁuõo å“Î “Áz ÃN˛oy “{@ Eo: “™ N˛“ ÃN˛oz “{ uN˛ Æut Ã™ÏXYÆ
úu∫u™o å “Áz oÁz ƒ“ EåÊo Ã™ÏXYÆ “ÁzoÁ “{@ nwUmªH$mo H$m g_wh AZ§V hmoVm h¡

NĮ̈ Z EÁ{∫ GtÁ“∫m tzuQL :

(i) Æut ‘W’ ÃõoÁ“ Nz˛ utåÁı N˛Á Ã™ÏXYÆ “Áz oÁz W úu∫u™o Ã™ÏXYÆ “ÁzTÁ@

(ii) Æut ‘S’ Ã™yN˛∫m  x2 – 16 = 0 N˛Á “¬ “{ oÁz S úu∫u™o Ã™ÏXYÆ “ÁzTÁ@

(iii) Æut ‘G’  ∫zQÁ ú∫ gÁ¬z TL u§ãtÏEÁı N˛Á Ã™ÏXYÆ “Áz oÁz G LN˛ EåÊo Ã™ÏXYÆ “{@

SCERT TELA
NGANA



4 74 74 74 74 7Ã™ÏXYÆ

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

4 74 74 74 74 7

GtÁ“∫m-13.  uå©åu¬uQo ™ı EåÊo ÆÁ úu∫u™o Ã™ÏXYÆÁı N˛Áz ú“YÁuåL :-
(i) {x : x ∈ N EÁ{∫ (x − 1) (x − 2) = 0} (ii) {x : x ∈ N EÁ{∫ x2 = 4}

(iii) {x : x ∈ N EÁ{∫ 2x − 2 = 0} (iv) {x : x ∈ N EÁ{∫ x øj ÃÊPÆÁ “{}

(v) {x : x ∈ N EÁ{∫ x uƒ ™ ÃÊPÆÁ “{@}

“¬ :

(i)  x  N˛Á ™Ó¡Æ 1 ÆÁ 2  ¬z ÃN˛oz “{@ {1,2} EsÁ|o‚ Æ“ úu∫u™o Ã™ÏXYÆ “{@

(ii) x2 = 4, ∈ x = +2 ÆÁ −2 ¬zuN˛å x ∈ N ÆÁ  x  üÁNw˛uoN˛ ÃÊPÆÁ “{ EsÁ|o Ã™ÏXYÆ {2}

Æ“ úu∫u™o Ã™ÏXYÆ “{@

(iii) utÆz TÆz Ã™ÏXYÆ ™ı x = 1 EÁ{∫ 1 ∈ N EsÁ|o‚ Æ“ úu∫u™o Ã™ÏXYÆ “{@

(iv) utÆÁ TÆÁ Ã™ÏXYÆ ø‰j ÃÊPÆÁEÁı N˛Á Ã™Ó“ “{@ ø‰j ÃÊPÆÁLÂ Eåão “{@ EsÁ|o‚ Æ“
EåÊo Ã™ÏXYÆ “{@

(v) uƒ ™ ÃÊPÆÁLÂ Eåão “Ázoy “{ EsÁ|o‚ Æ“ EåÊo Ã™ÏXYÆ “{@

E§ Få úu∫u™o Ã™ÏXYÆÁı N˛Áz tzuQL@
      A = {1, 2, 4}; B = {6, 7, 8, 9, 10};  C = {x : x  "INDIA" ∆£t Nz˛ Eq∫}

Æ“ÁÂ,

Ã™ÏXYÆ A  Nz˛ VbN˛Áı N˛y ÃÊPÆÁ = 3.

Ã™ÏXYÆ B Nz˛ VbN˛Áı N˛y ÃÊPÆÁ = 5.

Ã™ÏXYÆ C ™ı VbN˛Áı N˛y ÃÊPÆÁ = 4 (I VbN˛ tÁz §Á∫ tÁz“∫ÁÆÁ TÆÁ) “™ \Áåoz “¯ uN˛
Ã™ÏXYÆÁı Nz˛ VbN˛ ußãå “Ázåz YÁu“L@ FÃu¬L C ™ı VbN˛Áı N˛y ÃÊPÆÁ 4 “{@).

uN˛Ãy Ã™ÏXYÆ Nz˛ VbN˛Áı N˛y ÃÊPÆÁ N˛Áz GÃ Ã™ÏXYÆ N˛y N˛Áug|å¬ ÃÊPÆÁ N˛“oz “¯@
Ã™ÏXYÆ  A  N˛y N˛Áug|å¬ ÃÊPÆÁ N˛Áz n(A) = 3 Nz̨  øú ™ı t∆Á|ÆÁ \ÁoÁ “{@

GÃy üN˛Á∫ n(B) = 5 EÁ{∫ n(C) = 4.

Æut Ã™ÏXYÆ N˛y N˛Áug|å¬ ÃÊPÆÁ úÓm| ÃÊPÆÁ “Áz oÁz ƒ“ úu∫u™o Ã™ÏXYÆ “ÁzTÁ@

ÃÓYåÁ : u∫Mo Ã™ÏXYÆ ™ı N˛ÁzF| VbN˛ å“Î ∫“oÁ “¯ FÃu¬L FÃN˛y N˛Áug|å¬ ÃÊPÆÁ 0 “Ázoy “{@

∴ n(φ ) = 0
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  1. uå©åu¬uQo Ã™ÏXYÆÁı ™ı N˛Á{åÃz Ã™ÏXYÆ úu∫u™o “{ EÁ{∫ N˛Á{åÃz Eåão “{ EÁúNz̨  G∫
Nz̨  N˛Á∫m §oÁFL@
(i) A = {x : x ∈ N EÁ{∫ x < 100} (ii) B = {x : x ∈ N EÁ{∫ x < 5}
(iii) C = {12, 22, 32, …..} (iv) D = {1, 2, 3, 4}
(v) {x : x ÃõoÁ“ Nz˛ utå “{@}.

  2. Eåão Ã™ÏXYÆÁı N˛Á YÆå N˛yu\L@
(A)  10 Ãz N˛™ úÓm| ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ (B)  10 Ãz N˛™ ø‰j ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(C)  10 Ãz N˛™ úÓmÁ˙N˛Áı N˛Á Ã™ÏXYÆ (D)  10 Nz˛ TÏmå QlgÁı N˛Á Ã™ÏXYÆ

               E•ÆÁÃ - 2.4 - 2.4 - 2.4 - 2.4 - 2.4

1. uå©åu¬uQo Ã™ÏXYÆ ™ı N˛Á{åÃz u∫Mo Ã™ÏXYÆ “{ N˛Á{åÃz å“Î?
(i) LN˛ u§ãtÏ Ãz TÏ\∫åz ƒÁ¬y ∫zQÁEÁı N˛Á Ã™ÏXYÆ@
(ii) 2 Ãz uƒßÁu\o “Ázåz ƒÁ¬y uƒ ™ üÁNw˛uoN˛ ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@
(iii) {x : x LN˛ üÁNw˛uoN˛ ÃÊPÆÁ x < 5 EÁ{∫ x > 7}

(iv) {x : x N˛ÁzF| tÁz Ã™ÁåÁão∫ ∫zQÁEÁı N˛Á ÃÁ™ÁãÆ u§ãtÏ}
(v) Ã™ ø‰j ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ@

2. uå©åu¬uQo ™ı N˛Á{åÃz Ã™ÏXYÆ úu∫u™o “{ ÆÁ Eåão “{@
(i) LN˛ ƒ | Nz˛ ™u“åÁı N˛Á Ã™ÏXYÆ (ii) {1, 2, 3, …, 99, 100}

(iii) 99 Ãz N˛™ ø‰j ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(iv) EÊT¿z\y ƒm|™Á¬Á N˛z˛ ∆£t
(v) X- Eq N˛z˛ Ã™ÁåÁão∫ ∫zQÁEÁı N˛Á Ã™ÏXYÆ
(vi) 5 Ãz TÏumo ÃÊPÆÁEÁı N˛Á Ã™ÏXYÆ
(viii) ™Ó¬ u§ãtÏ (0, 0) Ãz TÏ\∫åz ƒÁ¬z ƒwÁı N˛Á Ã™ÏXYÆ@

uƒYÁ∫ - uƒ™∆| N˛yu\L

LN˛ u∫Mo Ã™ÏXYÆ úu∫u™o “ÁzoÁ “{ Æ“ N˛så ÃnÆ “{ ÆÁ EÃnÆ? MÆÁı?

`h {H${OE`h {H${OE`h {H${OE`h {H${OE`h {H${OE

uƒYÁ∫ - uƒ™∆| N˛yu\L

1. n(A), n(B), n(A ∩ B) osÁ n(A ∪ B) Nz̨  §yY MÆÁ ÃÊ§Êá “{?
2. Æut A EÁ{∫ B EÃÊÆÏMo Ã™ÏXYÆ “Áı oÁz EÁú n(A ∪ B) N˛Áz N{̨ Ãz rÁo N˛∫ÁzTz?
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GtÁ“∫m-14.  Æut A = {1, 2, 3,4,5} EÁ{∫ B = {2,4,6,8} “Áz oÁz n(A ∪ B) N˛Áz rÁo N˛yu\L@
“¬ : Ã™ÏXYÆ A  ™ı 5 VbN˛ “{ ∴ n(A) = 5

EÁ{∫ Ã™ÏXYÆ B ™ı 4 VbN˛ “{ ∴ n(B) = 4

¬zuN˛å A ∪ B={1,2,3,4,5,6,8} ™ı 9 VbN˛ å“Î “{ Nz̨ ƒ¬ 7 “y VbN˛ “{ MÆÁı?

“™åz MÆÁ YYÁ| uN˛ÆÁ :-

1. úÓm| øú Ãz úu∫ßÁu o ƒÀoÏEÁı N˛Á ÃÊT¿“ Ã™ÏXYÆ “{@ ÆÁ Ã™ÏXYÆ ƒ“ “{ \Áz úÓm| øú Ãz
úu∫ßÁu o ƒÀoÏEÁı N˛Á ÃÊT¿“ “{ \“ÁÂ EXZy o∫“ Ãz úu∫ßÁu o “{ uN˛

(i) Ã™ÏXYÆ ™ı Ãßy ƒÀoÏEÁı ™ı Ã™Áå TÏm ÆÁ ¬qm “Ázåz YÁu“L@

(ii) Æ“ uåu≈Yo N˛∫åÁ ÃÊßƒ “{ uN˛ N˛ÁzF| ty TF| ƒÀoÏ Ã™ÏXYÆ N˛Á VbN˛ “{ ÆÁ å“Î@

2. Ã™ÏXYÆ Ãz ÃÊ§Êuáo LN˛ ƒÀoÏ Ã™ÏXYÆ N˛Á VbN˛ N˛“¬ÁoÁ “{ FÃz ÃÊNz̨ o Nz̨  øú ™ı  '∈'
N˛Áz <uƒtΩÆ™Áå> tΩƒÁ∫Á GúÆÁzT ™ı ¬Áoz “{@

3. Ã™ÏXYÆ N˛Áz ∫ÁzÀb∫ øú ™ı u¬Q N˛∫ Fã“ı Eá|uƒ∫Á™ tΩƒÁ∫Á E¬T N˛∫oz “{ EÁ{∫ ¢Ǫ́ ¬ N˛Áz…bN˛
™ı u¬QÁ \Á ÃN˛oÁ “{@

4. Ã™ÏXYÆ N˛Áz Ã™ÏXYÆ ∫YzoÁ Nz̨  øú ™ı u¬QÁ \Á ÃN˛oÁ “{@

5. LzÃÁ Ã™ÏXYÆ u\Ã™ı N˛ÁzF| VbN˛ å “Áz GÃz u∫Mo Ã™ÏXYÆ ÆÁ Null Ã™ÏXYÆ ÆÁ void
Ã™ÏXYÆ N˛“oz “{@

6. LzÃz Ã™ÏXYÆ N˛Áz <úu∫u™o Ã™ÏXYÆ N˛“oz “{ u\Ã™ı VbN˛Áı N˛y TmåÁ N˛∫åÁ ÃÊßƒ “Áz@

7. “™ Æ“ N˛“ ÃN˛oz “{ uN˛ N˛ÁzF| Ã™ÏXYÆ úu∫u™o å“Î “Áz oÁz ƒ“ EåÊo Ã™ÏXYÆ “ÁzoÁ “{@

8. LN˛ Ã™ÏXYÆ ™ı onƒÁı N˛y ÃÊPÆÁ N˛Áz uåáÁ|u∫o ü™ÏQ ÃÊPÆÁ N˛“Á \ÁoÁ “{@

üÀoÁuƒo úu∫ÆÁz\åÁ
Ã™ÏXYÆ N˛y EƒáÁ∫mÁ, TÏmá™| osÁ uN¿˛ÆÁÆı

ZÁfiÁı N˛y EÁtoı, Qz¬Áı ™ı øYy, uƒ Æ ÃÓYy, ÃÁõoÁu“N˛ ™{T\yãÃ, by.ƒy.Y{å¬ EÁut N˛y
\ÁåN˛Á∫y LN˛ufio N˛yu\L @ GÃN˛Á Ãu©™¬å, GßÆuå…b EÁ{∫ uƒußëÁ üuN¿˛ÆÁEÁı N˛Á ƒzå
uYfi §åÁN˛∫, GÃ ú∫ ubõúmy u¬uQL@

{dñVma :{dñVma :{dñVma :{dñVma :{dñVma : Cnamoº$ gd} H$m h_ VrZ _Zng§X Iocm| / g_mMma nÌm|/Q>r.dr. MmZëg
Am{X VH$ {dñVma H$a gH$Vo h¡&
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9. ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ N˛Áz  'μ'  Ãz t∆Á|ÆÁ \ÁoÁ “{@ ÃÁƒ|ßÁ{u™N˛ Ã™ÏXYÆ N˛Áz ÃÁáÁ∫mo:
EÁÆo ™ı t∆Á|ÆÁ \ÁoÁ@

10. A  GúÃ™ÏXYÆ “{ B N˛Á ET∫  'a'  LN˛ VbN˛ “{ A  N˛Á oÁz 'a'  B N˛Á ßy VbN˛ “ÁzTÁ@ FÃz
A ⊆  B Æut a ∈A  ⇒  ⇒  ⇒  ⇒  ⇒  a ∈ B, tΩƒÁ∫Á u¬QÁ \ÁoÁ, \“ÁÂ A, B tÁz Ã™ÏXYÆ “{@

11. tÁz Ã™ÏXYÆ A EÁ{∫ B Ã™Áå “ÁıTz Æut  A  N˛Á ünÆzN˛ VbN˛ B N˛Á ßy VbN˛ “Áz osÁ B N˛Á
ünÆzN˛ VbN˛ A N˛Á ßy VbN˛ “Áz@

12. A  Ãu©™¬å (union)  B N˛Áz A ∪ B = {x : x ∈ A ÆÁ x ∈ B} Nz̨  øú ™ı u¬QÁ \ÁoÁ “{@
13. A GßÆuå…b (intersection) B N˛Áz A ∩ B = {x : x ∈ A  EÁ{∫ x ∈ B} Nz̨  øú ™ı u¬QÁ \ÁoÁ

“{@
14. tÁz Ã™ÏXYÆÁı Nz̨  EÊo∫ A, B N˛Áz A − B ÆÁ B − A Ãz ÃÓuYo N˛∫oz “{@

A − B = {x : x ∈ A  EÁ{∫ x ∉ B}
15. tÁz Ã™ÏXYÆÁı Nz̨  ÃÊuN¿̨ ÆÁEÁı N˛Áz t∆Á|åz Nz̨  u¬L ƒzå uYfi ÃÏuƒáÁ \åN˛ o∫yN˛Á “{@
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