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TIE S

(T 8 TN (Set and Function)

CT6d 4l @ IR sfare [Reiw 47| @ o 957 @ TRe-7w @fas sifde 2
G5 ITPITE SITEADT 9l 2R | @ I i Regfs Rema wital st st 2@ |

q g g i -

p T G5, TAGH, %47 G5 8 #fF CI6 16w FI0 M|

» RSy G e, v ¢ wreg A6y Fare @

» o dfe fidfm it et 9o )

b ITNGA 16 I FACS A G2 AT WG GAN ETHT (Al Pt FACS A |

> GIOR AT *ig G5 Feftas @ It F90e AT G2 (oAb 6 SRIRACIT
AT S AHR IACS AR |

» 16 2t e I Rl AT TN FICS AL |

b BT I WHY € FIAT GF (A It IS AT |

p TR (ST 8 (@@ [T T AT 1

b GF-GT TN, RS B 8 GF-GF TP FIONT THIZATI AL WY FACS
AR

p oS Few P TS AT |
> EATER AR @I I T Fot S IR TS AR
> IIY 8 TS TR0 I FA0S AR

@15 (Set)
Ireg I ool wNeR TR @RI WdiRe AT @B @ W @,
S = {1,4,9,16,25, 36,49, 64, 81,100} SIS 10 (T IT T4 G RS AP

T G5 | BT GO Sifesia Y IF it S *w® qe <71 @ 561 g
@ G5 fde g AT @ GI6A TV I T 1 2, A GTET SAMN @ @I T
€ AGR z, A G TAME 7 T @M Wz ¢ Al SHAER GBS @ @R IR

-5, THoT AfS, 5T-307 @Y



2 Twey e

S = {z : 2,100 A IC T qu oo A2} @B MforE ET6 AP WS @M
21

I  TAEE AEBAN F) S @ G0 ©f JAI F91 %) S (& AW A 41

Hif§® @6 (Universal Set)

o

S = {z: z TS FRY ¥R 5z < 16}
T = {z: z $ATS PRY @k 22 < 20}
P = {z: z {I9® Ry 9 /z < 2}

@2 @16 fAlb BAMTTR U = {2 : 2 W% 9 71} ETHa Toimiw feg =¥ U
@& S,T, P G5 &) Afe @16 Resat st a3

GT6 RS (I AR G WS Giore e G5 391 =7, I Sesaiae Jee
CTF TAMIPTR & MG CI6T Troge 2 |
IS0 [N TRY G5
N ={1,2,3,---} 9die 53e Rreifa Myt I g 7 TP G |
Z={-,-2,-1,0,1,2,3,---} SR 5= off Y7 G5 |
Q={z:z="L, @A p I 4 HeB G ¢ AT G 4f et} wefie
ngamcaﬁl
R = {z : z I3 7eYl} TR el IP6F YA G5 |

TAGIG (Subset)

A8 B OB TEA AR B 93 TABD 97 =1 I ¢ @39 I A 97 2tee TAm B @R
T Y @R Gt A C B oI &M 9 =1 @ A = {2,3}, B = {2,3,5,7} 9%
THTTB | A, B 97 TATH AN A A ¢ B @ 1 @&@F A = {1,3}, B ={2,3,5,7}
G AT W

Tarzad s, T A = {z: 2z 9 99 WG}, B = {0} @R X = {z : z 9 7eYl}
W, OW A, B 9 X & W ¥ 7

FY: 9 AC X, BC X, BZ Al

2033



RORR

GG S, (6 8 T ©

I WA I X = {z: z o A4}
F) X @ ARE G @, X 97 o7 ToAwn 3t w91
q) X «@F 935 TG I 9 T @AIDE WoRBI BTG 7 |

TP G5 (Empty Set)

A AN 7 O RCAD Ta0e 2 ACS (@A TAMA AMF A1 9P+ GO F
GB T 2 @GR @ G {} e owet T3 =

TR R, {z : z IS Y GR 22 < 0} GI6 P G5, @1 @A IPS FRAF
3o elrerss 74 |

TaRAd ©.  F = {z : z, 038 AF T oI et el e om} @fe
I 15, T SFF @A (™R 058 e F® PR R31= & Fawe #Aieaf |

G156 el (Equality of Sets)

A € B 76 3 @ T @ A TAMAEET 932 O A 8 B U2 (76 9 St A = B
o oM T W @ A = {1,2,3,4}, B ={1,2,2,3,4,4,4} | 7F I7 A B
@32 TAMA T AT AP FIB @I AP W02, {51 41 AR A = B T IWM
8 (@AM AC B GR B C AT G5 o AT @3 Y Y72 AT |

&3S BTG (Proper Subset)

AR B YT aFS TAGH WM W IMM S @I IM A C B G A £ BradiR A @7
2ATET T B a8 TAMN @2 B (S oS I SoAMN Gitg T A (S F1R 1 @N
A={1,2}, B={1,2,3}' A, B 93 2T TG0 [INS A C B G &1

T) AR B AGR@EVACAI GE@IMMze A = z€ A

) ERACB AGRET @ C Al GFIRT 2 C AT YA @ (S G360 TAMA 2
TR T A (7R | g 3 IR G W IEY o B! GBI WOUT & C A
T TP G5 A @ I GBT dF© T |

(TR 9°e4 (Difference of Sets)

A€ BGHZIA A\ B GO TR {z:2€ A 9R z ¢ B}

A\ B & AIWM B G5 &1 =W @R A G @ 5Fe1 SAMIA B (S ©lR GItel A ([P
G P A\ B 1 FA I A\ BC Al

Azt 8. A ={0,1,2,3,4,5,6,7,8,9} @2 B = {0, 2, 4, 6, 8, 10} T
A\ B={1,3,5,7,9}



8 Cwey afie

#® G5 (Complementary Set)

ARE CB U qRACU T A GF %7 GO R U\ A

it U\A={z:z€U aR z ¢ A}

AT OB T A CIEF TAME I6 FAE2 A GF 2FF G5 A6 IF GR ST
Al Ac o e a2

T ¢, AW AT G U 5w AFRGT G0 = @R A F5H FMwS 5 WY
CT6 7, ©W (U ANATH) A 97 %73 6B A’ I A° = {0,1,2,3,---}

*f§ G5 (Power Set)

A CTBT 7] BAGIER GO0F A «F *Ii@ G161 = G2 P(A) a1 o a1 =1
ST @A @ C Al IN@R @, P(A) 996 TAMI |

A @6 P(A) *§ &6

A=0 P(A) = {2}

A={a} | P(A)={z,4)}

A={a,b} | P(A)={2,{a},{b},A}

A= {a: b, C} P(A) = {G, {a}? {b}? {C}, {a:b}= {a!c}1 {b? c}, A}

e

F) U={1,2,3,4,5,6,7,8,9,10} =1 Ntos oozt oiferl sxfore @
(3) A={z:z €U, 5z > 37} [R) B={z:z€U, z+5<12}
© C={z:z€U, 6<22<17} (8) D={z:zeU,z% <37}

) U={z:zeZ"1<z<20} A 5 ooy ot awfsre e
() A={m:x,2tﬂ§i{ﬁW} (R B={$:m,5tﬂ§"IﬁW}
(@) C={$::L',10L‘1?Tiiﬁ@}
AWE ST QItEE C © A, BC A, C C B 99 @9get 3oy 4t et 7#7

A I A= {a,becd e} W, @ P(A) [f 371

THigAt v, A = {a,b} «R B = {b,c} T @S @, P(A)U P(B) C P(AUB)1

T @2, P(A) = {2, {a}, {b}, {a,b}}, P(B) = {2, {b}, {c},{b,c}}!

- P(A)U P(B) = {@,{a},{b},{c},{a,b},{b,c}} |

AUB = {a,b,c}, P(AUB) = {@,{a}, {b}, {c},{a,b},{a,c}, {b,c},{a,b,c}}
JodR, P(A)U P(B) C P(AUB) 1

RO



GG S, G5 8 T e

e
¥) I A={1,2,3},B={1,2},C ={2,3} @R D = {1,3} =, I (7Ie
@, P(A) = {Aa B;C: D: {1}3 {2}1 {3}1 ,@'} I
4) IM A= {1,2} @R B = {2,5} W, O @Ne @,
() P(A)NnP(B)=P(ANB), () P(A)UP(B)+# P(AUB)I

S4fod (Venn Diagram)

G5 e it ot 798 e a4 J[R4Ees | TeleF John Venn (3bo8 -
S50) GF AP 7 foar cofom 71 =W 1 oifdie 330e « it Rew SeeAisa 4
AR |

Triad a.  fES G U 97 AATF A G 99 479 16 A’ 97 foag:
U

A)‘

(BT LA (Union of Sets)
A8 B (16 201 qovd IR (16 TR AUB = {2 : 2 € A 9%l z € B} |
udie A € B ToF (e e Sovia e sifde o3 AU B

(6T (&R (Intersection of Sets)
A€ B CH A A @I GO TR ANB={z:2€ A9Rz € B}
wdie A 8 B BT e AU Somw e oifde o163 AN B

Saiad v, ARe @B U = {0,1,2,3,4,5,6,7,8,9} 97 26 oo
A= {z : z GII® MG} ¥R B = {z : x R&re st}

OIRE A = {2,3,5,7} 9% B = {1,3,5,7,9} |
Jeqm AU B = {1,2,3,5,7,9}, AN B = {3,5,7},
A’ =1{0,1,4,6,8,9}, B' = {0,2,4,6,8},
A'UB =1{0,1,2,4,6,8,9}, A'n B' = {0,4,6,8},
(AN BY = {0,1,2,4,6,8,9}, (AU B) = {0,4,6,8} 1



e TR TARACT CIHAENS (S f5rg (e

fAc=m 16 (Disjoint Set)
M ACBEB U A ANB =2, %@ A8 B & Fr=w @6 <=1 241

TR 5, A = {z:2 @ 4f WP} 9R B = {z : 2 7S 4 W21} 2= A
8 B (1o9y ftew, @91 ANB =21

Azt do. A={r:2€ RAR0< <2} 4R B={z:z€ N @R0<z<2}
TABC A AUB=AANB=B={1,2}

TAd 3. A={2:2cRINR1<z<2} IR B={z: € RIR0<z < 1}
T, AUB={z:2c RAR0 <z <2} 4R AN B =2 9d A ¢ B faram

JICSAY PGB (Cartesian Product Set)
w2 O A YR B @7 FISAR 198 A x B = {(z,y): z € A 9R y € B}

Az 3, A = {1,2}, B = {a,b,c} 92 G161 AR 2 3’ ENH FSAR e
G Ax B ={(1,a),(1,b),(1,¢),(2,0),(2,b),(2,0)} 1

T eifeaia oo e
QI TS e U Afe @16 @32 A, B, C G U €@F THRI5 |

) fafeem fafy
() AUB=BUA ) ANB=BnA
?) Feeet fafg
() (AUB)UC=AU(BUC) () (ANB)NC=ANn(BNC)

%) o+ ¥
(3 AU(BNC)=(AUB)N(AUQ)
) AN(BUC)=(ANB)U(ANC)

¥) & w=eouie @

() (AUBY=A4NB ( (ANBY=A'UB

®) S g
() AUA=A ANnA=A R AUG=A AN =0
(®) AUU=U ANU=A 8 ACB — B' CA

(@ ACB = AUB=B () ACB = AnB=A

RO



RORR

G ), G5 8 P q

(R) ACAUB (¥) ANBCA
(®) A\B=ANB
R e effSest w36 TwRT=

fates At form e WGF AU B @R BU A TOF (768 N I 1 [oAR GUHE
@ AR AUB = BU A 957 it fora v @i AN B @3k BN A =¥ @762
i <01 Jodik GUFE LT AR ANB=BNAI

@ | @
TR (SR R ABR T4 ZECR | 3R ARG Trrzae frem ot T
VA R A= {1,2,4} @@ B = {2,3,5} 32 &6

©IE, AU B ={1,2,4} U {2,3,5} = {1,2,3,4,5} |

9[IE, BUA={2,3,5} U{1,2,4} = {1,2,3,4,5} I

SRR THFE AUB = BUA|

w7 fts, AN B ={1,2,4} N {2,3,5} = {2}

@R BNA={2,3,5}N{1,2,4} = {2}
O GTFE ANB=BNA

st Rt afewt 13w wpidead

faeea e form =i weifE AU(BUC) @R (AUB)UC ToF (153 fari 33 1 e
qUHFE AU (BUC) = (AU B)UC | f7vd ©itad foea #1e &iif$ AN (BN C) @R
(ANB)NC To7 G168 e I 1 o3k GoFtd (ANB)NC = AN(BNC)1

e | o
0o

AR (SR AR AR T AR | G RS Trrgge e ot 118 1

0




b Cwey fie

WA ¥ A = {a,b,¢,d}, B={bc, f} 4R C = {¢,d, g}
SRE, BUC = {b,c, f}U{c,d,g} = {b,c,d, f, g}

dR AU(BUC) ={a,b,c,d}U{b,c,d, f,g} = {a,b,c,d, f,g}
ORE, AUB = {a,b,c,d} U {b,c, f} = {a,b,¢,d, f}

aR (AUB)UC ={a,b,c,d, f} U{c,d,g9} = {a,b,c,d, f,g}!
oM qTHEG (AUB)UC =AU (BUCQ)!

9[_E, BNC = {b,¢c, f} n{c,d,g} = {c}

dR AN(BNC)={a,b,c,d} N{c} ={c}!

9[E, AN B = {a,b,c,d} N {b,c, f} = {b,c}

daR (ANB)NC = {b,c} N{c,d,g} = {c}!

oM GUHFE AN(BNC)=(ANnB)NC

C = {3,5,6,7} 1 9% FGIZTAY (SABET NGNS (7S |

JiE: 399 4R @b ol 9, @ A = {1,2,3,6}, B = {2,3,4,5} 4R

TOY; CT6F A 8 (2w afet v2fba ofef w-rafba ceiffrrs 6= R s see

afewmt » ([ wwepiees 5@).  AfFe G6 U 93 @I TG A @ B @7 &)
JI) (AUB)=A'NB ¥) (ANBY=AUB

e ( 3e by e s oAt 2R | oreRibe e farw 1)
ﬁ)W?ﬁ,me(AUB)’Iw,mQ’AUBI
—= s AARz¢B — z€c A dRzeB —= z€ANB
. (AUB)Y CA'NB
GRIT A IR, 2 € ANB 1O, z€ A qR z € B
= ¢ AdRz¢gB = ¢ AUB = ze€ (AUB)
. ANB' C(AUB)
Teak (AUB) = AN B
afewt 8, R G6 U 97 @I BATH A 8 B9ITW A\ B=ANB

Q0%



TG S, G0 8 T

e A IR, r € A\ B 1 OHA, s € ARz ¢ B
= 2€AdRzeB = z€ANB

S A\BCANBI

WRIT WA IR, € ANB 1 OA, 2 € A SRz € B'|
= 1€ AIRz¢B = z€A\B

.. ANB' ' C A\ B

edq, A\B=ANB

st ©», @ERIE G A, B,C 93 &+

F) Ax(BNC)=(AxB)Nn(Ax0C)

) Ax(BUC)=(AxB)U(AxC(C)

iet: (e AT &N 6 (It 2R | EId o= e +911)

F) ALE@EAE, A x (BN CO)
={(z,y):z € A, ye BNC}
={(z,y):z€ A, ye B4Ry e C}
= {(z,y) : (z,y) € A x B 9 (z,y) € A x C}
—{(5,9): (y) € (Ax B)N (A% C)}

s AXx(BNC)C(AxB)N(Ax Q)

94|, (Ax B)Nn (A x C)
={(z,y) : (z,y) € Ax B 9 (z,y) € Ax C}
={(z,y):x€ A ye B9Rzc A, yeC}
={(z,y):z€ A, ye BN C}
={(z,y) : (z,y) € Ax (BNC)}

S (AXxB)N(AxC)CAx (BNCQO)

&R, Ax (BNC)=(Ax B)N(AxC)l

CT6 &lfgFat eete it Ffesr affdet

T) A R G A AC Al

¥) TS @B @ @A G6 A 9T THATIB |
F-3, Twed 91, 5T-307 @i



o Twey e

M ASB ERACH T A=BIIA S @A MM AC B GR BC AT
9 IMACOTHSWA=0

) IMACBIRBCCOR, ACCI

) A€ B @I G e, ANBC A9YR ANBC B

®) A S B @A OB 2, AC AUB 9RR BC AU B!

o (e 130 afemE e (Red 20 | ST e 91

q) S @R, AC @, SR O @i, g C A1 ok A=

®) (Y5 AR AR, A GIU6F I SAMIT AU B G AT | oA SATIH
SewEER A C AUB | 932 J¥S BC AU B

JE: g wFE ¢ NEE G U @3 SR [Rsa e T3
F) MA@, AN(BNC)=(ANB)N(ANC)I
Q) @S @, A C B T IM 9 @3 I g @i a6t =& Qs:

) AnB=A R) AUB=B (®) B cA
8 ANB =@ (@ BUA =U
A e @,
() A\BC AUB () A/\B =B\A
(®©) A\BcC A (8) AcBTA, AU(B\A) =B

(@ ANB=2%E, ACB d9R ANB =A4R AUB =B

¥) e @,
() (ANBY=AUB R (AUBUC)Y=ANB'NC
(© (AnBnC)Y=AUuUBUC

2033
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GG S, (6 8 T »

«%-9% f3# (One-One Correspondence)

WA 37, A = {a,b,c} foTom @FT G @R B = {30,40,50} @ foqem @nwd
JUCTE (76 | SfEFQ W I4, ¢ 99 I 30 IR, b 9T I 40 IRF R ¢ 99 IF7 50
IRA | FE Y (@, A GBR A B CIH 9F-93 e @z |

Aot ) (99-9F o), I A Ge &fSfd SaAmits e B Gib @3 ¢ 33 3o
TN @R B GT67 2fefd Tomitas Ailtd A G6 @b 8 (e «3fo ToAmitaa e
A 9 T, O O A € B 9 NG IF-93F & 911 271 A €@ B 93 Y 93-9G3F
fee SAgEaIe A B it & <41 20 @R A GG @I W0 2 99 08 B
G (@ T y G T 91 AR ©F 7 - y T T e =)

g (16 (Equivalent Set)

4, A = {1,2,3} @R B = {a,b,c} 920 GG | 767 O A @ B ¢oaaa Wy G
GF-GF T3E RIq I T 20

et { (g @6). @RI G A € B @9 Wi I @b «9-9 e 4 © B
Ffq T4 A, @ A 8 B (T FAGH G 1 W1 A € B (@ Fge @RTS A ~ B
@A W A ~ B TE, a0 @RI GO GG A Tger @ [ awA @,
I @16 A, B € C 99 &)

F) A~A

Y A~BB~A

N A~BOR B~ CTAA~C

Twizad do. o8 (¥, A = {1,2,3,--- ,n} @R B = {1,3,5,--- ,2n — 1} 0@
G, @RI n G0 Mol AL |

ANY: A 8 B AN, I @16 Y267 Nk Wepd Woof gt 9F-9 3 aeeR |




52 ey e

Tog; Tt fofere us-as f@foe A © Bk © 2k — 1, k € A ot <fat =
iy |

Talgad 38, (e (¥, NIOIRE MY O8N IR (WG FRYE (16 A = {2, 4,6, -+,
om, -} ANGA |

T N = {1,2,3,--- ,n,--- } 8 A NG G106, T84 N 9R A 97 Wy eoa oraw
ot @3fo 9F-93 i TEER |

To6; ToF fofee us-a3 f@fBE N ¢ A:n > 2n,n € N a0 37 331 31
Toq; T O o & e Iugs @ W 9Ok, o~ o
ofdwml 8, 2TOT G0 A O frea Tuge | adfie, 4 ~ Al

AN A= T, A~ AR YR A +# @ A 2AGF T ¢ G A7oe! ©fF feencs
s @F M Ac Az, 2c APPSR TSR A~ Al

ofS®m ¢, A8 B NgH (B G9R B 8 C ANGE (6 30 A € C FANge (76 |

e @R A ~ B, YOk A @3 AT WY z K 08 B U9 I ST 0 g
@3 e 330 I WRE ARG B ~ C, YO B @3 @3 W y 97 WS C GF G0
G AT 2 OF 3 o9 W1 949 A 9F 0T 2 9F TS ¢ 9F T 2 97 e 4t
A, A 8 C (BT Y 3o «o-a3 fie =Afore 231 wdfie, 4 ~ ¢ =3
T (Interval)

a8 b IS MY AR g < b WA

%) (a,b)={r € R:a < z < b} (¥ ¥ IR (open interval) IC |

d) [a,b] = {z € R:a <z < b} & I% MW (closed interval) =T

RO



RORR

Y >, (5 8 e RO

M (a,b)]={z€eR:a<z<b} R [a,b)={z € R:a<z<b} @ IVFW
- '@ IH-CreTt Ay e

A"® 8 WS (6 (Finite and Infinite Sets)

A = {15,16,17,18,19, 20,21, 22} GTOHF FEpTE! S4a I 74 IT @, A GO
S MY 81 G2 VT I A GTBF el B = {1,2,3,4,5,6,7,8} N6 @I
GF-q3 fiE1 o IR T T 1 @, s fora o 2R |

v v w v o+ o+ 4 4
0O~ Oy U = W

et © (T 8 G® GT6), AN I @ FPe (bd e et e w4t T, 9mw
A G5 I T (S (6 A AFS G756 J F, 9T T G0 o1 TH |

F) TP GO @ ARG G5, GF AWT T 01

¥) I @ GO A @R J, = {1,2,3,--- ,m} TNgH W, @A m € N, S@ A
G3f6 E @16 G2 A 9T 9T e m |

N A I A© G5 JE, A GF WY TRYTS n(A) @9 o F1 2 |

qo:

F) S ={1}, Jo={1,2},J5 = {1,2,3} 2Toft ATSIFE N GF IS TAGIG I=0
W GR n(Jy) = 1, n(h) =2, n(Js) = 3 T IFSRT ATF, J,, ~ J,, G0
() =m)

q) YA A® ETEAR Ty TR FAD 3 I 1 n(A) B RCe 2T A RS @16 |

) A€ B IANGHA G G qAF T G0 G5 AFS T 9=F (1608 A6 I 3R
n(A) = n(B) TI|

ofSmt v, I A S G5 W GR B, A 97 &S TAGIG TW, W@ B AFG (6 €32

n(B) < n(A) T

oféwt 4. A 5F® G0 @ IM ¢ 7 M A 8 A 97 9T 4TS TG TN T
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Toq: NSIRE MYF GB N G0 G5 &6 |

A® GTLBF T Fet

S G160 A G TAME el n(A) @R Jo® T4 AR Gk n(A) Mfizees swfe
9 AR | G WA IR, n(4) =p >0, n(B)=¢>0@AHANB =02 |

[ 3 3 o op yrlpHapss & pig
Tozw o e «-97 e (I ORI @, AUB ~ J, !
gdie, n(AU B) = p+q = n(A) +n(B) | 4 @ 57 afSwl 2= 7171
dfewmt v, IM A € B A% fArew 76 G5 =¥, ©W@ n(A U B) = n(4) + n(B) |
42 eif it TePTEd SR I AW @, n(AU BUCO) = n(A) +n(B) + n(C) |
GIFZSIE n(AU B U C U D) = n(A) + n(B) +n(C) + n(D) T,
@A A, B, C, D GHoga =727 fiven A7e @16 |
afewmt 5. I A© GG A 8 B 93 & n(AUB) = n(A) +n(B) —n(ANB)1

& Q, A\ B, ANB 4 B\ A @76 fafb «iz=17 fAeem @16 [(oafba @635] 1
U

A B
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G Y. O6 8 FeAT se

TE A=(A\B)U(ANB) «&® B= (B\ A)U (AN B)
To9q AUB=(A\B)U(ANB)U(B\A4)

o n(A) =n(A\B)+n(ANDB):----- (1)

o n(B)=n(B\A)+n(ANB)------ (2)
n(AUB)=n(A\B)+n(ANB)+n(B\A): - (3)
e, (1) 7 (A AR, n(A\ B) = n(4) —n(AN B)

@R (2) R QW AR, n(B\ A) = n(B) —n(AN B)

a97, n(A\ B) 9 n(B\ A) (3) @ I 413,

n(AUB) =n(A) —n(ANB)+n(B) —n(ANB)+n(ANB)
- (AU B) =n(A) +n(B) —n(AN B)

JiE:

3) ES 29 CFg A 8 B «F W@ AEIY e I3-qF e 3641 94
(») A={a,b}, B={1,2} (R) A={a,bc}, B=1{a,bc}

q) TR ey IS Ao GI-9F WA & F = {(2,9) : z € A,y € B}
R z > y CH eife sxfere 6 4

%) A I A= {a,bcd} 9% B={1,2,3,4}1 A x B €3 93> TAGH F
N T I TOYS FACHGTET &N *wa et TG “oia e 4t 20,
A 8 B 99 @36 ¥o-9s fiF =i 20 @I, o © 31

q) (MA@, A={1,2,3,---,n} 8 B={1,2,2%--. 2"} 76 726 Fge |
) CW’G@,S={3“:R=OWTLEN}CHWN@§W|

5) % Bl are e o6 S @3 @S e TS Ifq T3 T S «F TG |
®) e @, e e Nrelfis weiw o A = {1,3,5,7,-- } &F© G5 |

IS AT AN 6

IFE TP AN (SAvE I T4 W | G @y @, ofs Gow TomE eyt
CSADE @ TR, S SO SHIZACIT N (AR Tt |

TR 3¢, 50 T G WK 35 O LA 0O 2T, 25 T 280G 8 QN I90S
AT 3R STOHIL F2f0 OIET TS GIfB IS A | I P AT FOGH? (I
TiE IET IS AT FOG?
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T T I, P9 EMFT G0 S G ST N0y Tt AT 90e Ad ©iad (i
E, TR A= 9IS A ©ad (6 B

53 B S 50

SR I, n(S) = 50, n(E) =35, n(ENB) =25 9®R S = EU B W 3,
n(B)= !

©iR, n(S) = n(E U B) = n(E) + n(B) — n(E N B) (@ R,

50 = 35+ — 25 9, z = 50 — 35 + 25 = 40 WL, n(B) = 40

.. I FE0S AN 40 & |

G, FRT (PTG e @0S AE, S (16 2R (B \ E) |

WA 4, n(B\ E) =y

@g ENB 9k (B\ E) fr=en @3 B= (EN B)U (B \ E) [Afba @%3]
TR n(B) =n(ENB)+n(B\E)!

;o 40=254+y WM, y=40—-25=1594R, n(B\ E) =15

. (PRETE ¢! F90e A 15 & |

TSI, N TS AT 40 T @R (I N A0S A 15 T |

TR du, G0 @Ifda 35 & AT TS (M, O 8 FF FHATH TR
@i %W I | O MY 15 & (G, 4 T Ao, (18 € Alb, 2 & WY (1, 7 &
MG @ HeIg *%¥ I @ F6 771 2 &« AlSF 8 76 F% T 79, 22 &« =Y I,
2 & ¥ HOIT AZW I |

F) G SYYCE! (AL ARSI

%) g fady w1

%) GIBT YW I 9 @ TP Afert (TG 8 Fi6 2ew Fd 7@ o 77 |
¥) oo e (TG 8 A6 g™ I« f[Fg Ao g™ F 71?
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AL
I) «f9, G J = I qIC 5w I, S = TR ASF o™ IF, D = A 96 A2
I | ND ST (SNidE R T

¥) (S TS J' = {@ 37 I (MG A=W S A1}
adfR n(J)=35—-15=209,22+2+2=20, 3z =18 Az =6
%) @ 99 IR (NS 8 7B 7w @ g Ao Mm@ JNDNS
¥) (S n(JNDNS) =y aR (G & n(J) = 151
SyY+4+T+2=15Ay=2I

Y 2 T AMferP! (MG G2 A6 AeW I [P Ao *iew Hea 1 |
Tigdd 39, 24 O RIER 18 & TR0 (el 7T A, 12 T Sfere (del Arw
IE | MG WR, U = 47 QaMA G5, B = JCH0IE (4@ AW P N1 RS
GT6, V = Sfeda (3o 2™ IR G5 RAWa G5 | 1 39 n(BNV) = z G (AW
Ao oY [t I
¥) BUV GIBT I W8 @R n(BUV) @ ¢ GF MY &I I 1
¥) 1z GF TG Prow N 7 T

W)z OF Y 2SN A AR 9

HAAYI;

F) BUV TEN O R QER G0 IR ATR0IE A SRR (A "W I |
Fft-o, Ty e, 5¥-dox @if
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Twey ffde

B\V
18 — z

n(BUV)=(18—-2z)+z+(12—2)=30—=2
A zABNV) FTASN T BUV =U
QR n(BUV)=nU) A30—2=24A2=6

I FEON W 2 = 61

M n(BNV)REIIHFV C B
O, n(BNV) =n(V) Az =12

MWy J28H T 2 = 121

<)

Q)

¥)

e

@I g 30 & RTET 20 T FHIE @R 15 T WK ATT I | LTSI
T w36 (LET Tee EIFIE @B 4E Ag 0 | TOTH B 12b (1R
AR PLA?

g MUS T T 50 T AT, 20 T AT @R 10 T A 8 ICAS
TS AT | J2S O Tee G Al FOGH IS AE?

oIt fRfRvpteca ergfes ot 2a6HeGa 100 o frwidia st 42 o @,
30 & GiflE, 28 Tw e R 10 & [ % e e, 8 oW
e el @ =i, 5 oW g wnliv ¢ @, 3 oW fonft omR Mere |

() woE Pt @ foq o asibe @af?
Q) oA Fredt @ foaf o @ a3 ot e
(o) T R @ foafd o @@ w2l oft fmER?

@I a1 @fd [esw =i 50 o= fredia g 29 o Sk,
24 T THeq 9T @2 11 T HiREE ¢ Swhed afde Sen faw e
Foue FrFd Gefies 3t Twee oifte faw 12fbe @Ehe et
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TG S, 6 6 T Y3

PR 3.9

S. (i) N GGT W0 A 2n A, GF TATIGT el TR 4™ |
(i4) 71 T AR OT5 Q — {g: p,qEZ}l

(#13) a,be R;(a,b) ={z:x € R9R a <z < b}

ot SRR AT Wove @ w2

JF) i8ii ) i 8 §ig M) i 8 9) 4, i 8 iii
AoF n € N 98 &W A, = {n,2n,3n,---} TA (X - 8) T 2T7 Teq me:
A AN A, 93 T [ea @eib?

I) A ) A ) As ) A
o, g @A A; N Ag 97 W= ?

T) A q) Az M) A, q) A
8. A,N A; a7 ARICS W57 AL @7 2

F) A A Ay ) As ¥) A

¢. MM ERU ={z:1<z<2, z€Z}, A= {z: a7} 9
B = {z : z cifere s} 1 fesg eoojeen et smfers ffdm =
I A i) B
M C={z:z€ A9Rz € B} ¥) D={zr:z€ A9z € B}

b, (TR A 8 B (BT SAMEE e (Rl ‘= | I™ n(A) = n(B) T,
SR AT e F) 2 @I L) n(AUB) %) n(B\A)!

U

A B

9 MU ={z:z T 4G}, A={r:z>5} cCUGRB={z:5z <
12} C U %@ n(AN B) € n(A’' U B) 93 97 8 37

v, AU ={z:z @G R}, A={r:3z2>25} cU GR B={z:5z <
12} € U 2, O n(AN B) €2 n(A' N B') &3 9 a7 3=



W

ba

S0,

0.

R,

20,

°8.

o¢.

2,

)9,

ob.

o,

twey e
N8 @, F) A\A=2 %) A\(A\A)=Al
MAMS @, Ax (BUC)=(AXxB)U(AxC(C)I
IMACBORCC DR, @ @S &, (AxC)C (Bx D)l
ote @, A={1,2,3,--- ,n} R B ={1,2,2?,-.. 271} 76 &6 NG
ordte (¥, reifis FTRATLs 0fF G16 {1,4,9,16,25,36, - - - } G0 & G156 |
&M 9 @, n(A) =p, n(B)=q R ANB=0 T, n(AUB) =p+q!

awid $9 @, A, B,C e @16 2, n(AU BUC) = n(4) +n(B) +n(C) —
n(ANB)—n(BNC)—n(CNA)+n(ANBNC)I

A ={a,bz} R B = {c,y} MF& B U = {a,b,c,z,y, 2} 93 THGH 2,
F) WRIAA, (i) Ac B (i) AUB = B (iii) ANB= B
q) a8 (ANB)U(ANB)

@i @fdg 30 oW Fredin g 19 @ LA, 17 o goottE, 11 & cofiamifs,
12 T QRIS 8 FrAlteT, 4 T CTEINS @ Gralle, 7 & WLAie @ (iamie @R 3
o fonft Eag e | voaw Frmd foaft e @b e

e cemb@ AT B U = AUBUC |

) M n(ANB)=n(BNC) W, [ z 93 W+ A6y 311
¥) IM n(BNC') =n(A' NC) W, OF y @3 I 7y 11
%) n(U) @3 T [ T4

fawse (eafbtg U = AUBUC @R n(U) = 501

RO
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QR S, (6 8 FIAT 0

R0,

Q0.

QW

39,

28,

2@,

?) ¢ 93 W Ay 77
¥) n(BNC') 9k n(A' N B) 97 W= 7 79
M n(ANBNC') @3 T f[da 9

f&af 16 A, B @32 C QTSI RSTW AR @F, ANB =2, ANC = & 9

C C B (SHb@ & A CIOATAR Il Wi |

MEMIARA={zr:2<z2<5 c€R}, B={z:1<2<3,2z€ R} @R

C = {2,4,5} 1 TR GBI G5 467 AoTe e

¥) ANB q) ANB M AUB

M ARU ={zr:2<10,z€ R}, A={z:1<s<4} qRB={z:3<

T < 6} | N6 EToYTE G5 9w siwfeTs et s

F) ANB q) ANB AN AnNDB ¥9) ANPB

fs efer®ta A @ B o6 (redl @itg, AUB A 39 R AIBRFT @ A C (AUB)

gR BC (AUB)I

$) A= {_2:_1101 112} aR B = {_3s0:3}

Y A={z:2€N, z<109R 7,2 T NfISF} QR B={z:2€ N, z <
10 @R z,3 @3 JfFos}

s efses@ AN B e 39 GRIBRIAA, (ANB) € A 9= (ANB) C B1

$) A={0=11213}: B={_1:012} ﬁ) A={G,b,c,d}, B={b,:r,c,y}

N AT FCEER Qad o f{foa, Rt ¢ St A ey v
“Hfasifere az TR Rl 1T 60% BA Rfoa, 50% 2@ T, 50% war A4,
30% =@ ffoar e A, 30% 2@ [fbat e 2N, 20% =@ T @ & @3
10% 2@ foxb 2fawi? witg |

F) *ood Feo Bl oy HAfae! foafba @M #ite i
) WoPq FOE QA O AT N 9 2B ATT?



2R Twey fie

W, A={z:2€ RIR 22— (a+b)z+ab=0}, B={1,2} 4R C = {2,4,5}
F) A TR SoAmTR A w9
q) @8 @, P(BNC)=P(B)NPC)!
M AMIIIA, Ax (BUC)=(Ax B)U(AxXC)I

9. 3 @EfAF 100 T QAT N4 42 GF FHIe, 46 T (S5 G- 39 T A (AT |
G G 13 T Foe @ fFTF0, 14 T fFreh @ Wkl @R 12 T F6I4 € WAl
(R0 A | ORI 7 T (I G ARl 7% |

T) Cfafie foafd @m St @3N TamT G0 93 (@A L@ AR wE
GY RaIE (16 (SHDLE ANG |

) FoeH Ta THe feqfb caamg smwt of fada 341
) FOTH QA (FIETHE G0 (HER ARTHA? TG GFo® R0 (KA AR
. P(@), P({o}) cb [ w4

3, G AW G N & | (7 ©iwa 97 tofd et Tt e fAveme w7 tofs waret
w1 e w1 & tofd Fae?

vo, A={z:xz¢ A} C6 A @ Fge witaw 311

BT (Function)

H9Y (Relation)

AT A GE @6 X GF SAMAER N WE G5 X 8 @6 Y @ SoAMAeEng
oy ifen ToiF Raeat 371 W, =eifie YT GB N @ IT-(®0 FWF, @
AR ©IR-Q@W TP, (omig @ifaw Frwidiong et FEeIT T Sitas IRETE T |
Q 2et RN @ifg sifde 98 @59 |

Twizgd S, WH IR A = {0,1,2,3} @I G0 1 A GIBF SHMTYERT NG 2 < y
TG A x A G3 84T S ={(0,1),(0,2), (0,3), (1,2),(1,3), (2,3)} =t I =t
T, AT S CBT Tows FNET AR (AU 9iF) < (ASly wens) | «rsea S
TN A GG 9ffe < o=

TwEe 35, WA IR I ARRIE o Bre, b WS, ¢ I ==, d @6 @, e O, f
IC (=EEE B | ARRIEE AT GO0 F 4@ Odt AR F = {a,b,¢,d,e, f} | F GG
o 7P adfie ¢ TET y @7 O FPRBE B = {(¢,d), (¢, €), (d, ¢), (d, )} @Rt I
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Y S, (6 8 TR W
T4 W, @A B COT TOYS FASRGE A e Zeent fqely weeited o3 1 B
70 et F (06 IR 99T

el 8 (TFF). X 8 Y (6 T QTAA FISAR P0G (6 X x ¥ OF @A BB
XTOSY Q IH IR IA IO RC X x Y @ X WO Y @ 3o oy

I Z G0 "z A y @F 1 GBS FARGA G5 oo I T

FIT (Function)

CT6R TTol FIHTA qiAehe sfdte «3fo wrere Jgead e Ia2fas aweE w3t
b Il G256 GOF N0 FPF fQeanal F41 24 |

TR 0. 08 PG @ ARG WG @ ¥ O p = 27 Y & T W
@R 7 557 J0ad IPTE 8 p beiss 0 “AfFAN o I 1 @ r 97 AT Y
TR & p 7 @I 8 @ 436 I {6 =) o=t 3, p o9 r s 9o
Fieoq g @l p = f(r), @S f(r) = 2771

a3 P T 71 97 GRS GB X R p 97 TR @B ¥ @ @S weew
HeRIAS QMR A6 KA T | G FHE X (@ Y (© I &7 {(r,p) : 7 € X
GR p €Y 8 p=2nr} o6 R a1 = 1 G el 9w @fie sifve <39
JIG T4 AR

oGt ¢ (FIF). TW X 8 Y G5 T G2 (PITA! FHea S8 X Gl6d 2T SAMIS
W Y FIoT G 8 (39 G0 BAWHNE AT N O G AT X RIF Y
«q e G P 0 1 GFA FIHAE [, g, F, G Tohm &S1% =t foas w41 =)

el & (I 8 (@IeIF). I X G5 S Y G0 f I FILW TF, OF O e
f:X oY o oM A 1 X GO f: X — Y T @G (domain) 9
Y Gioe g9 (IICIH (codomain) =1 23 |

wewal q (AfSfw ¢ o afelm). IM f: X > YV FIoTE 98 ¢ € X 9 AN
y € Y NS W, W)@ % TG QA y & o qF AR A I (image) 98 =
@ y 99 21T AfSRY (preimage) I W GR y = f(z) P ©f g Fa1 =

W@ b (@), f: X — Y TN GRE Y 97 @ q TAME X GF (@Il
TAMITTR 20 ], GME (TBCF f TR (T8 (range) Je11 2¥ GR "(A& " =191 &
FAWI OGN @8 f={y:y=flz) Tz e X} ={f(z):z€ X} T A
@& f @I Y GF SATAD |

T f[feweia 3k =t 31 ee S @7 91
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TARAT R, f:z— 22+ 1, z € Z; o YRGB Z WS Z @ a5 Fige 3
B | O3 TR G ey ¢ @7 2fSR® y = f(z) = 22 + 1; T oL,
OF f = Z @R FIHA07 G&, @& f = {y: y = 22+ 1, z € Z} 70 Reare
R @16 |

WQQ‘ W@F = {(010):(13 1),(—],1),(2,4)1(—214),(3,9),(—3,9)}
@S o I @, T (O A F 9T TOGS SACECYTEAR 2T G
GI6 R (@8 T F 9 OGS SNEIGITR GO Sqeisywend b |

wdie o F = {0,1,-1,2,-2,3, -3} 9R @& F = {0,1,4,9}
GFp TH I qUHE Ll MR A F 97 G/ 2 € ©F F 93 dfelm F(z) = 2

Ty @, 9ofb SAHITTT (1B (9% ©L2 G5 Hleww 31 302 797 fon o waaites
Ay oo o 2w

Crizgd Q0. 05 3 Fie F 99 @I A ¢ @ B 4iF wiedAfoce oa aia
I A I, @A A 97 2o [T @A @I 8 @9E @ O ffs @it wiws
W B G167 90 8 @ I [re 1w TR (I fod) | Sy @, Fieiwa
iteise RER uasft ¢t v @1 2w B) fArae wiemibee fofas w2 3 (ea o) |

Lo WwNn O

f3912® B+ (Inverse Function)
forea foafs forg foafd wiem 3fa vt T@T=)

A B A C A D

T) ToEa AT B e 9hE 0 — 1,0 — 2,¢ — 41 G2 FOFD @F-9F
g Affe 70 @t 3 9T @I AT afSfw @R
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) ToaT BT orag TILEHT G/ a — 2, — 1,¢ — 31 92 FOFH GF-9F
8 AT | (AW CFE (@A D OF ATSF SAWIHT &) (O A 9T aFfo
8 (I I TAME WS TER | T, D A© A (S G5 T e TR,
@2 FIE 2WE T oIS Hiow 9 27

et » (oo TeE), TE W, f: A > B 930 @3-9F 8 AT T a3
FHH g : B — A If© 27 @A &4t b € B @9 &F g(b) = a M ¢ 9= ;M
fla) = b2 @2 TN g & [ 97 RS PO 7o 27 @R 1 W o st =@
udie g = f11

Toitad ©itaR forw e weAl f 2@ f1: D - A @GRk (1) =b, f1(2) = a,
FU3) = ¢ 1 Tma oy 3316 fora e wieq q3fbw Reds wiets o9 73

Trizad 28, WA I, A = {2,3,5,7} 9R B = {1,2,4,7,10} | A 9% @ @& T
T B @9 @ @ 9y [eiey 20 amaee Woee o O fofee st i <

@iE D = {(2,2),(2,4),(2,10),(5,10),(7,7)} < @fFe Fwnma @@ Ao
FNECYER @6, T 7 92 [Foegst FPFH I T I D G ToLs
FAEHGIETR 2T I A GF o7 8 oy IP B «F FW) @A 24T 9Lt 70
ey s ooy 1 @i, Dc Ax B YR D ={(z,9):v € A,yc BERz T g
fTereg}, @4ita D ¢ A ¢16 (I B G106 99 593 |

Twgadt /¢,  IPO e FACEes G L = {(z,y):z € R, y € R 9R z < y}
fataoa i1 120 9T A 0, b 99 GV a < b IW 8 @ I (a,b) € L W1 IoAR
L 78 &1 P YA (RIB-IC T+ fefe 2|

Tt Q. 6w @1 9FRM (relation) ®eiT 777 S WS
X
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v Twey e

FANYE: TR AN AT TR P T IRY 2 54,2 55 E9R3 54,3 = 51
2fF foaft TP P |

TAEEd R4, f iz — 22 + 1 TR @@ Ay 9 @it eitw X = {1,2,3} 1

FA: f(z) =222+ 1 @AMA z € X
f1)=2(1)2+1=38,f(2) =2(2)2+1=9 9 f(3) =2(3)2 +1 =191
. {1,2,3} @3 @& & = {3,9,19} 1

TaEd . [z — ma 4 c TIRNET G 2 G 4 97 offSfy i 78 —11
oz Ay o4

F) m EaR c @I T
q) f 97 A 5 97 afefm
%) f @3 9 3 GF A efefam |

AAY:

F) f(z) =mz + c 9 ST AR
fi2o79fR f(2) =7, 2m+c=T------ (1)
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(1) € (2) AT M m=—-49Rc=15

d) f A9 5 97 effef® f(5) = —-4x5+15=—5

%) 3 97 A% offeR® o = f(z) =3 9fR —4z+15=3Az=3

JI& F={(-24),(~1,1),(0,0),(1,1), (2,4)} w7afd F F? @3 (I @
& fa T2 87 A F 97 o @3f v Ay w9

TE: (P TG F @F (S IR (SN TSP o o @ &y eifefaw F(z)
S a1 R Fieda® fdifae <1 o Ty (e By et T 1 G0 O (O
RO @ GO &z 41 2W, T AT TAMITR o F(z) Fdifae < |

TAlEd Rp.  F(z) = 1 -z a9t 3o Fiwiea oo Ay 371 F(-3), F(0),
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¥) F(z) 99 &G = P(z) 99 9@ — Q(z) 99 T,

) R(z) =09 R(z) 99 V@l < Q(z) 99 i,

¥) 39 r @A &N P(z) = F(z)Q(z) + R(z)
Fifl-v, THSR 4w, 5T-d07 @



83 Twey e

el Id

F) WAz @@ TV az +b=pr+q, Wz =08z =1 4R, b=g¢
R a+b=p+qA QAT E@ENITF,a=p, b=gq

Q) I 2 GE GV az? +br+c=pr’+qr+r W SRz =0, r =18
z=—13/@ANE, c=r, a+btc=p+qg+r9Ra—b+c=p—q+r @
QA @NINF, a=p, b=gq, c=1r!

%) MYRTSE A I @, IM FFA 2 GF &V apgz™ + a1 2™ L 4 a2 + -+ +
A 1T + Gn = Pox™ + P12 L+ Pz 2 + oo 4 ppaT + pp ], O, ap =
Po, A1 =P1,*", Qp—1 = Pn—1, Qpn = Pn

T, el forzd Tox AUF £ U7 GIZ ISFY FRATH 2P AN |

TOF: 7 HACEA n WA IR IFAT FAYEAD g (o AR, 0, (o FAR-79)
ot weat e |

e (Identity)

w3 I P(z) € Q(z) 4 2 IF T W A, YA ITASIE SCSH 911 TF €32
O RIS &GF T P(z) = Q(z) @ T GUFE P(z) 8 Q(z) e 13 afey
7| = oz wren oF T 2| AMRISE G2 FAPITIRA Y26 oo A
ITeIE &een (identity) I= =, ¥W A w3fore ofel voreq ol @98 =W @R
PERILRA (OINR® WA & <M 2oa I T =01 @, 2(z + 2) = 22 + 2z,
(z+y)? = 22 + 2zy + y* AR oM |

ST 8 Teoiiie Toeiivg

Q% IR MY 2 HARA I3 [R5 T T3 | 2w 126 Srrgad [t 37

Twizgdt 8. W P(z) = 22 — 52 + 6 T, O P(z) (& (z — 4) 7 O F9 G (18
1, SN P(4) A |

TG Pz) @ (z — 4) a3 fesa wwet o 37

z—4)z* — 5z +6(z — 1
z2 — Az
—z+6
—z+4
2
AT ST 21

@R P(4) = 4% — 5(4) + 6 = 2, AR, ©NF P(4) €F AT
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gy 8, Aeeifafes af 89

Tt ¢, W P(x) = az® + bz + ¢ W, OW@ P(z) & z —m T M I (78
O P(m) a9 AT |

ANYH: P(z) & o —m @Al oo seet o 3

z —m)az® + br + c(az? + amz + am® + b
az® — amaz?
amz® + bz +c
amz?® — am*z
(am? +b)z +c
(am? + b)z — (am? + b)m

) am® +bm+c
G O = am® +bm+c

GRE, P(m) = am?® + bm + ¢, JOIR S P(m) GF S|
Toize @3 Tarzad 926 (e e alfSalfb s gzt sitewt 113

afSet » (Soivay Toisiig). I P(z) AR TR IZAA T @R a (@I WG He=t
W, W P(z) & = — a TR O FICA O P(a) TR

;. P(z) &z — o 99 O I S W 0 AL T &FF A |
VA S, ST R @R SN Q(x); O, ST A, 399 z 99 &

P(z)=(zr—a)Q(z) + R

IS 1 = o W *1%, P(a) =0-Q(a) + R = R\
AR, P(z) (F z — a @ O I O P(a) TS|
Twizad . P(z) = 23 — 822 + 6z + 60 (B 2 + 2 T Ol JACE, ST F© FR?

YA ARQ z+2=2—(-2)=(r—a) AAMA a = -2,

oAk, SR = P(—2) = (—2)* — 8(—2)? +6(—2) + 60 = 81

afewt » g7 T fewe afewibe e st 711

dfdwmt x, T P(z) TS AT R W GR a # 0 W, O@ P(z) T az + bW
WWWF(—E) A

a

TAigad A, I P(x) = 3622 — 8z +5 @ (2 — 1) WA O AT ST IS 27

2
Wm:ﬁm@rﬂmw’(%) =36(%) —8(%)+5=9—4+5=10I



88 ey Afde

Targd b, 3@ P(x) = 52° 4 622 — az + 6 F z — 2 WA O FAC SHTNE 6 T,
O ¢ 99 I ey v
TANY: Pz) &z — 2 990 O FHCT SO0 2,
P(2)=5(2)3+6(2)2—a(2)+6=40+24—2a+6="T70—2a!
SIPIE, 70 — 2a = 6 /M, 20 = 70 — 6 = 64 TR ¢ = 321
Tmizad 5. W P(z) = 2% + 522 + 62+ 8 W IR P(z) & 2 — o TR z — b 7= O
AT PR O A @A o # b, OR@ TS @, a® + b2 +ab+5a+5b+6=01
ANMY: P(z) (& z — o QI O FAE OMIHE R P(a) = a® + 502 + 6a + 8,
GR P(z) & z — b TR O FAA O W P(b) = b® + 5b% + 6b + 81
P, a® + 5a? + 6a + 8 = b® + 562 + 6b + 8
A, a® -3+ 5@ —b%)+6(a—b)=0
M, (a—b)(a® +b* +ab+5a+5b+6) =0
L al+ b +ab+5a+5b+6 =0, ARG a#b
afSwmt © (TeAms TaAviw), T P(z) AINE TR AR W GR Pa) = 0 W, R
P(z) 97 «3f6 TeofWs 2 — 0 I
&t P(z) IZAMNE 2 — o T O FAE O S5 Sq@l ST = P(a), T
awe =S Sl 01 wdiR P(z) I z — o TH Rorey |
..z —a TR Pz) 99 9P TAWS |

TeAm Boivtivaw Refie Soteitg

afewt 8, 2 — o I P(z) 327 936 Teoims =W, ©W@ P(a) = 0 TA |

A @RY  — a, P(z) IPT 93 Teoiwer, Joar Qe A () “Aewt T
@4 P(z) = (z — a)Q(z) !

QA & = o IR @ T &, Pla) = (a —a)Q(a) =0-Q(a) =01

Tarzae o, W@,P(x)=aw3+bw2+cx+d?§°ﬁ§x—lW@Q‘Wﬁsm
A6 @AM a+b+c+d=0T

TN WA B, a+b+c+d =01

O, P(1) =a+b+c+d=0 [*SFpE]

oA, 2 — 1, P(z) 97 qFf6 TeAmS [CeaAmE ST ARICy] |

RO



RORR

gy &, e 8¢

@3 A IR P(z) 97 G TeAmS 2 — 11
O1, B feidte Sosima AR iR,
Pl)y=0wdR a+b+c+d=01

TEG: z— 1 4GS AR @RI AT 96 Teoimes 2 I 8 @3= fn Ig=mifoa
STRIATMYRA (S 0 ZF |

TR 3y, WA IR, P(x) = azd+br?+ca-+d IZART AN SR, 0 #£ 0, d # 0
GR g — r IZFABT GG TeAwE | (NS @,

) W r PRY TW, @ r, d 97 TANS T |

Q) T = L S wieim eiiEe T Rl W, OF p, d 9F TAWE 6 ¢, o GF
@Wgﬁl

ATY:

F) TeAWST ToowR Refae S (IF R IW @,
Pry=ar*+brl+cer+d=0 ql, (ar? +br +c)r = —d
@RY (ar? + br +c¢), 76 d ATORPL R, Johl, r, d 97 G3H TAWS |

) TeoimE Sooiwa oS SoAsw (At (ARt I @,
Piry=ar*+br2+er+d=0

“r () =e(5) Q) re(()re-o

A, ap® + bp’q+cpg® +dg® =0+ (1)
(1) CATS “INT TN (ap® + bpg + cq?)p = —dg> - -+ - - - (2)
aR (bp® + cpg +dg*)q = —ap®-- -+ - (3)

@, ap? + bpg + cg?, bp? + cpq + dg?, p, g, d, o TSN YFRY
oAk (2) T AGH I, p, dg® 99 G0 TeoAMe R (3) (F “AheF T,
g, ap® 9q G35 TAMT | g p 8 ¢ 4T +1 PO AT YT TeoAwE 7121
HSAR p, d 9F G0 TAMT R ¢, a 9T G306 TAWT |
ToW: TR TR (A OINE wE I @, TeeAME AT AR e
ARG AR P(z) @7 BoWE R & 8T P(r) @R T P (E) A3 T4
QTS A, @A, 7 IZARNA I A BAMT (r = +1 Q) G 5 IR T 720
TR (s = +1 7R |



8y Twey ffde

TARAY 3R, P(z) = 2 — 62° + 11z — 6 (& T=Amee fReamd w9

TG 27S A FRPTR PTG @R §F M = —6, Y 37RA = 11

Qe r I APRY W GR P(z) 99 I 2 — r ASES @FF ToAMS AT, OE 1
SR —6 @7 OoAMe |, +1, 42, £3, £6 F (A GO AI | G 7 GF G
fifen e &= P(z) =& 3

P1)=1-6+11-6=0, ..z —1, P(z) 99 935 W |

P(-1)=-1-6—11—-6#0, -.z+1, P(z) 99 TAMS 77 |
P(2)=8—-24+22—-6=0, ..z — 2, P(z) 98 93f5 Tesimzs |
P(—2)=-8-24—22—6#0, ..z +2, P(z) 99 TAMS 77|
P(3)=27T—54+33—-6=0, ..o — 3, P(z) 99 436 TeAWF |

@ARY, P(z) 99 Wal 3 @3 foqfs 1 waF Teoims “eql ¢, Joalk P(z) 99 &%
(I TRAMS I AT O ©f 3T A |

S P(z) = k(z — 1)(z — 2)(z — 3) R k &2

TOHATH £ G WA qICeF 72 [0 S A I @, k=11

JoM, P(z) = (z —1)(z — 2)(z — 3) 1

TOW: @I I P(z) & SAMGE Ree®e $919 &0 &AW (z — r) SIES 990
Beome A @ P(z) @ AR (2 — r) QA O I G P(z) 97 APTE
*AETHH IR P(z) & P(z) = (z—7)Q(z) WIIR 1L T | GIATA Q(z) IZAAA St
P(z) 9% @ (A 1 391 qO39F Q(z) 47 Teoivs Ay Ita Wi =0e =W

Triggd do.  TedAms fRewsd I 182° + 1522 — z — 21
ANY: WA, P(z) = 182° + 1522 — 2 — 21
P(z) 99 §T %W —2 99 SAMSIYRS G0 ) = {1, —1, 2, —2}1
P(z) 99 ¥ 32 18 @7 TLAMIHYLRA 16

Fp={1, -1, 2, -2, 8, -3, 6, —6, 9, —9, 18, —18} 1
@WP(a)ﬁﬁWﬁﬁ,W,a=gu‘W<reFl, se By
a=1T3, P(1)=18+15—-1—-2#01
a=-1TA, P(-1)=-18+15+1—-2+#0!

RO



RORR

Ty &, Aeeifes af@ 89

a=—%'€(ﬁ, P(—%) — 18 (—%) +15 G) +%-2 — 01
EiSEIN :c-i—%: %(2$+1)W§ (2z+ 1), P(z) 99 435 TeoAm |
29, 182° + 1522 — 2 —2 =182 + 92?2 + 622 + 3z — 4z — 2

=92%(2z+ 1)+ 3z(2z+1) — 2(2z + 1) = (2 + 1)(92% + 3z — 2) |
GR 9724372 = 922+62—37—2 = 3z(3x+2)—1(3z+2) = (3z+2)(3z—1) |
S P(z)=(2z+1)(3z+2)(3z — 1) |

Twieaet 8.  —322 — 2zy + 8y% + 11z — 8y — 6 (F BRAMCS e 41
AL @I ¢ T AT € §&F @ “Aheq I —322 + 11z — 6|

—32%+ 11z — 6 = (—3z + 2)(z — 3) LA (32 — 2)(—z +3)------ (1)
SR (S99 y SHETS AW 8 47 N 2eqt [ 8y2 — 8y — 6|
8y? —8y — 6= (dy +2)(2y — 3) WA (—4y — 2)(—2y +3)------ (2)

AT (1) @ (2) 99 CRAMIYENE Y IR ame AR TeAmS #heql AMeq, ©d
EIFPE +2, —3 G —2, +3 Ty TN TR G2 O W BT @B ¢ @R
y 99 7|

-, feefy Beoiv@ (—3z + 4y +2)(z + 2y — 3) WA (3z — 4y — 2)(—z — 2y +3) |

e Besive (@ SAfo% 76T ABIR FAIF & ST gy GF F=A —3 2+4-1 = —2 G
3-(=2) —4-(-1) = —2 ey ors =7

e

F) WM P(x) = 22% — 62% + 5z — 2 W, O P(z) & faffRe ag#t a=r om
@ o A 9
B z-1 R z—-2 (®©) z+2
8) z+3 (@ 2z—-1 () 2z+1

<) SN TANTHT AR ST ey T
() ©re: 423 — 7z + 10, ©EF: z — 2
(R) ©rEm: 52° — 1122 — 3z + 4, O z + 1
(©) ®fEm: 2y° —y? —y — 4, ©ES: y+ 3
(8) ®mEm: 223 + 22 — 18z + 10, ©f&: 27+ 1




8b Cwey fie

%) @6 @, 3r° — 4a? + 4z — 3 9T G TAME (z — 1) |
Q) 22 + 2% + az — 9 IZOAT G TAWE 7 + 3 A o @F I 77 T
8) e @, 23 — 422 + 4z — 3 IZAT I BAWE z — 31

5) I P(z) = 22° — 52 + Tx — 8 W, ©W@ P(z) (&  — 2 1 O I @
ST AT G SN SR T w9
%) (A8 @, 4z% — 523 + 5z — 4 TPAAE 2 + 1 @R z — 1 AfEE Teoivs |
w) S eEd 99
() 23 +222—52—6 R z*+4z’°+z2—6
(®) a®—0a2—10a—8 (8) z*+323+522+8z+5
(@) —222+6y>+zy+8x—2y—8

e 3o, 2feo ¢ ve-afie i

TEifge PR @I AT AT ATE A G2 I, G FAiae Igea
(homogeneous polynomial) 3 T | 22 + 2y + 5y I 2, ¢ veta G WA 936
TS M (9L 2To AR il 2) |

az? + 2hzy + by? AR 2, y e @SB ¥R TR Tifas 9, @A, o, h, b
S el 2, y, a, h, b AGIE v [CIHA 341 T @b GR veieomcad foq
A FfaE I 1 222y + y22 + 922z — Szyz IZAAMD 2, y, 2 HFLPS o7 @
FANIGE oA | (AT AT “d @t 3) |

afsr ¥ (Symmetric Expression): «Fif&E 5w Aeafere @Al eifafes wfi
it 336 v o Rfvs 3fn 2 weifzafes s, o 2f# b @ s
&S (symmetric) M &0 =7

a+b+c 3B a, b, cvECFR &fSsTy F ) IR, o, b, ¢ e o717 @G 7267

=i [ @i weifqafSs i | @SR, ab + be + ca AR a, b, ¢ T @
2% 4 y? + 22 + 2y + yz + 2z A 2, y, 2 v efesTw Ff

% 222 + 5zy + 6y MG 2 8 y veLFA &AfSTT 7@, TS AFBTS 7 € y WT *THF
= RATE 22 + 52y + 622 TS AR 27 I +d7 7% @z foF

5&-@h@ A (Cyclic Expression): Taf6 5o/ eafere @ar A Te 2w voes f@Sm
A, TSI B QORI HIeA G2 QORI BHF ALY e A AICA AHiG I
fafee 71 =7, w1 qFbe @ foq veates Sfae sw aofs se-afe Al a1 v
afSsTs A (cyclically symmetric expression) 31 T | bereetaa =i #AfRe fAwse
fores T s I W R g7 AT v Sl Al @ 20w A

Q0%



Ty &, el wfé 85

X

22+ 2 + 22 + 2y + yz + 2z G 2, y, 2 R G ve-FhE A, IS W
PEFIR 2 G AR gy, y 99 ARCS 2 qR 2 GF AR 2 FE A0 G2 A=
IR 12y + y2z + 220 AR 2, y, 2 voited @I vo-Fhie =

z? — y? + 22 A -FhT A 77, FHA G0 ¢ GF = g, y GF = 2 GR 2 9]
R ¢ P ARG o2 — 22 + 22 AfAe AR =7 T = 31 e fom

a1t veren atoe ef st i vo-afee | g 2t ver-afie A afesTs 7371 @,
22(y — 2) + y3(z — z) + 22(z — y) I voofie, g dfes 77/ 31, fHfore
¢ @R y S [T T 4% (z — 2) + 22(2 — y) + 22(y — z) T ohem T I R
0 e fom

76 I YR 2, y PR AT F(z,y) WIET GR 7, y, 2 oI APLS
F(m,y,z)mﬁ%‘imﬂﬁ@ﬂiﬂl

e mm,§+%+§aﬁﬁs‘aﬁwwﬁﬂfwﬁm

5o-Sie IR Sesiiee ResiEd

@37 AT Beomre Reee T (@il 4134t A @2 1 s, wiffba swene
HREPT I TLAVE (79 9 T | AwE T A @ @ veew oMl «@
TeAAme SR AT OF I GIiEF Teoms T vt T @2 wfiibe te-ohie @
FaNife (RG] REIpa @ q2[I9F Seoime oy a1 231

9 et T @, a, b, ¢ HAEA

I) @ SF-SRE IR (a — b) @ TAWE 2, (b— ¢) @R (¢ —a) 8 G2
PE-FRT 2T TAMS TJ |
¥) O3 WG 8 Y2 WA TG 553N 3o IS k(a+ b+ c) 8
k(a® + b* + ¢*) + m(ab + bc + ca) @A k 8 m &
Fift-q, Bweq Afie, sT-do7 it



¢o Twey e

o) W3S I A @I W @, CAPYET FFA WA &Y qF W A W, O
e MEHR g o RHR ARe AR N A

TwigAd 3¢.  be(b — c) + ca(c — a) + ab(a — b) & TeHAMCE fATEFY 91

Y Gt 326 S et 2wR)

A A%FS: be(b — c) + ca(c — a) + ab(a — b)
= be(b — ¢) + c*a — ca® + a®b — ab?
= be(b — ¢) + a%b — ca® — ab® + c*a
= be(b—c) + a*(b—c) —a(b* — ?)
=be(b—c)+a*(b—c) —a(b+c)(b—c)
= (b—c){bc+a* —a(b+c)}

(b—c){bc+ a* — ab — ac}

= (b — c){bc — ab — ac + a?}

= (b—c){b(c —a) —a(c—a)}

=( c)(c—a)(b— a)
=—(a-b)(b—c)(c—a)

faor =mfs: awe AMMDE o 97 IFM P(a) T TS ¢ 97 ~fF770E b IFW @R &,

P(b) = be(b — ¢) + cb(c — b) + b*(b—b) =01

oR1R TeAMS ToAAW S (o — b) &AWE AT 936 BT | 97 @ARY &S
A v A, GRY (b — ¢) 9 (c — o) T ene e Tesims |

ewe e fon o wfae e @7 foaft ue T Teoivas el itz |
TOAR G TeAWE I AT ©f §TF A |

odie, be(b — ¢) + calc — a) + ab(a — b) = k(a — b)(b—c)(c—a)------ (1)

@A k 936 §&F 1 a, b, ¢ GF 7 N & (1) T |

(1)MAa=0, b=1, c=2 I A3,

1-2(-1) = k(—1)(-1)(2) k=-1

sobe(b—c)+cale—a) +abla—b) = —(a—b)(b—c)(c—a)
TR v, a®(b—c) + bP(c — a) + A(a — b) P T fRTeEd 41
T ome B o @3 I P(a) [R5 300 TS o @7 730 b B AR,
P(b) = b¥(b—c) + b3 (c — b) + (b — b) = 01 AR TeAWME SA* SR (a — b)

gwg AR @3B Tesme 1 93T @Ry ave AT ve-efie T ey (b - ¢) 9
(c — o) T awe AfHba Seoime | wRE awe AfG o Tk Tfde aft a3k
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gy 8, Aeeifafes af @

(a—b)(b—c)(c— o) Tox M@= e AfF | Joar eve AT weig Seovel TR
PSS R @ T ANNEGE 1 k(a + b + ¢) TR, AWA k 930 &3

sadb—c)+b¥(c—a)+cE(a—b) = k(a—b)(b—c)(c—a)(a+b+c)------ (1)
a, b, ¢ 99 I VT &0 (1) F9J |
ok (1) Q@ a=0, b=1, c= 2 IPE R,
24+8(—1) = k(—~1)(-1)(2)3)  Mk=—11
(1) @ k = —1 3B =13,
adb—c)+b(c—a)+ca—b)=—(a—b)(b—c)(c—a)(a+b+c)!
Twrad 84, (b + c)(c + a)(a + b) + abe (T TAMT [T T4

Y AR o 93 IR P(a) €3 OIS ¢ OF 2ARRCE —b — ¢ PR AR,

P(—=b—c) = (b+c)(c—b—c)(—b—c+b)+(—b—c)bc = bc(b+c)—bc(b+c) =01

AR TATE T TR (a + b + ) &We T G Teoive 1 eve AR fo

VAR AHGE 5SS IR IR IF GF TAF G316 TLATE NG (7R | [OAR &9

T 12 WK Ffas - Igot =1, iR k(a? 4 b2 + ¢2) + m(be+ ca+ ab)

WP 20, AU k6 m &7 |

.. (b+c)(c+a)(a+b)+abe = (a+b+c){k(a®+b*+c®)+m(bc+ca+ab)} -+ (1)

a, b, c 9 < JCTE &G (1) F |

(@& a=0,b=0,c=19RA@a=1,b=1,c=0 IONH VT 7R,
O=k@q@®2=20kx2+m) .k=0, m=1I

Q4 k 8 9 NI IR M1, (b+c)(c+a)(a+b)+abe = (a+b+c)(be+ca+ab) |

To: TAIRTY 3¢ GF AR AAY AHOF Sl *Kore Tazael sb G Taizad 9
« 3fefe 7 w2 Teomrs fResmd 4 @)

Gl ey Aeeifdfes 5@ q, b, ¢ 97 3T A &
a®+ b+ —3abc = (a+b+c)(a? + b% + ¢ — ab — be — ca)
e QAT 726 F(STS & (T TECR |
2o *fS (TP Azenfifes efem aums vm@)
a® + b + ¢ — 3abc
= (a +b)3 — 3ab(a + b) + ¢ — 3abe
a+b)3+c*—3abla+b+c)

= (
=(a+b+c){(a+b)?— (a+b)c+c?} —3abla+b+c)



ey Afde

= (a+b+c)(a® + 2ab+ b* — ac — be + ¢*) — 3ab(a + b+ ¢)
=(a+b+c)(a®+ b+ —ab—bc—ca)

fasR e (e e IZFME 4= IR F0R)

a3 + b + ¢ — 3abe AMROTE o 557 M P(a) R a = — (b + ¢) IE 113,
P{—(b+c)}=—b+cP++AE+30b+c)bc=(b+c)® - (b+c)*=0

TSAR a + b+ ¢ e BT @ Beoive | ARY a3 + b3 + ¢ — 3abe fo7
Y@ TN se-NS 370, Joar AFHT wAw TeAws k(a® + b2 + ) +
m(ab+ bc+ ca) APNIT LS, @AM k£ 8 m TF | HOUT, 74 a, b 8 c U9 &Y

a® + b + ¢® — 3abc = (a + b+ c){k(a® + b* + ) + m(ab + bc + ca)}
GAH AW a=1, b=0, c=08AFa=1, b=1, c=0 IR, k=1

GR2=2kx24+m) 9 k=19R1=24+m = m=—11
L@+ +c—3abe=(a+b+c)(a®+ b+ —ab—bc—ca)l

GAFHTE 3. 0+ 5%+ ¢ —3abe = L(a+b+c){(a—b)?+ (b—c)*+ (c—a)’}

et a? + b2 + ¢ —ab — be — ca
= 1(2a + 2b% + 2¢* — 2ab — 2bc — 2ca)
= 3{(a® — 2ab + b?) + (b* — 2bc + *) + (¢* — 2ca + a®)}
=3{(@—0?+ (b~} +(c—a)’}
@B+ b+ —3abe = J(a+b+c){(a—b)*+ (b—c)? + (c—a)?}
TS X, T a4+ b4 c =0T, X a® + b + & = 3abe)
TPEE 0. TM 3 4+ b3+ 3 =3abc W, SW@a+b+c=0"R—a=b=cl
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faratififes Sg=ies Tz (Trigonometric Ratios)
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S A RN gdie Mg 22y T QEmnans 8 et Tregs AR |
(£ Wﬂw HATSTAR (Trigonometric Ratios of Acute Angles):

spECier faretafifes werest Ay i o e »
@ T fagew AOPQ R w1 AOPQ

Q@ ZOQP @™ LPOQ @3 At OP fagwea .
wfege (hypotenuse), OQ ¥ (adjacent side), PQ -
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e fagrer sEee 0 99wy =@ fareefifos 0 -
gA® (sine, cosine, tangent, secant, cosecant, o o 0
cotangent) RS ewfte a1 23
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sinf = ™ = 3 cosecl = ? = V10

ufeges /10 EE] 3

F-3, Tweq e, 57-3o7 effF



SuR twey afde
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secantf = secf, cosecantf = cosec, cotangentf = cotf

() R @ T Arefifer ooz R W wivEl @ @R
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I oW 9 @, (Braa )
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secll = e cosecll = proy
R STSTE ALy |
I I(++
(_) +)
111 v

(_s _) (+, —)

©, o fore ave e B v s o Im @

Q0%



qgE v, faefife

II I
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e sin% + cos?0 = 1
sin?0 < 1, cos?0 < 1
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¢. 6 &% FeH WA & sin, cosd R tand & N FE:
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0 2 30 7 5 5 60
) 1 1 V3
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T
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FNig: fareafifes wten (1dentities) I I |
QI wif, sin%0 + cos20 = 1

2
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sin 2% 5
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S, S8 P @ 3| &N $A00 TR @, PQRS 30 AN |
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w@’:_B’Jr@:l_B’ _c" a+b

‘ﬂ‘ﬁ\"i@ﬁ(ﬁ b+c)f?5'> c+d)éﬁ‘€;§§ —(d+a)

E (a+b)+ c+d E+CT«5 AC - AC =0
W"ffﬁ(a—l—b) —(c+4d)

@ a+b —%(QJFQ):—ﬁzﬁ
..PQWSRW‘GWl

GFHOIE, QR @R PS FNIN @ AN |
. PQRS @36 Furefa< |

SRR SR

5. AB | DC =z
(i) AB = m - DC @A m &I cweg et

(i) AB = DC

(iii) AB =CD

ST S WTAE e @b w?

F) g q) i

) 8 X) 4, i '8 did
R 92 (SFF AR
(1) 9 @TF CFLE Areiie [Riy ey
(i7) 9= Q@R oFeg fage Y ey
(i47) aTAR WA Sl A
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QY 33, FANSA (SFA We

GATH ST AT oe @i Foe?
) i Q) i
%) i Q) i, i 8 iii
. AB=CD @ AB || CD =@ fwq @fb Afdws?
) AB=0CD ) AB=m-CD, @A m > 1
%) AB+ DC <0 ) AB+mCD=0, @@ m> 1

R Coa OE S 8 8 ¢ 799 29 Beq whe:

AB GI0R AT @Il R C 92 (P! (98 AR MATE A, B 8 C
98 S (939 TP g, b, 8 ¢!

. AA cerrTm

(@) = coB7
(#7) 9 (=37
(i17) [0 OB
feoe @b Fow?
F) i, i Q) 4, i
%) 4, id Q) i, i, 8 dii

. AABC 93 CFE (@6 A2

<) AB + BO =CA ) AB + AC = BC

%) CB+BA+CA=0 %) AB+BC+CA =0

. ABCD vrefiwes <58 AC 6 BD =@ AR @ AC' (S3395F AD € BD

%mammmwmmm,@+ﬁ:zﬁwﬁ-ﬁ:
2AB|

. ole @,

¥) —(a+b)=-a-b Y a+b=cTW@a=c-b
. de @,

JF) at+a=2a q) (m—mn)a=ma—na

%) m(a—b) =ma—mb

. o7de @,

F) a, b AT T (OB A, o = mb S A (FINE M g, b GF AIFGA
291

q) @, b T WA (O3 R ma+nb =0T, m=n=10
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twoy e

A, B,C,D R™eia 9 (39 IS a,b,c,d A @8 &, ABCD
AFSHTF E AW @R @FEAIMb—a=c—d |

(SBEF YW &9 I @, [Tgrew @3 I TR R g 9o age
A @ QO AR NGRS |

SN T (T, (I FRYLETH TIaq ATAAE TGS T ©f G AN
T

(SBEA R AN ¥ @, JiAfRIT epreaE AT TGRYE FATE
AR FASAE AZIREL FAFGAE € S NPT &S |

(BET TR oY F9 @, Jfewiew sfem ToRg Ees et
SAFOAIE IZAER TS G2 Sitve RN & |

AABC 9% AB 8 AC 138 Y499 IVF™ D 8 E|
%) (AD + DE) & AC (ST N4 M 391

q) (SHEA FARY &N $9 @&, BC | DE @2 DE=%BC

%) BCED Jif*fEaies sfaws s9fi™ M 8 N 2= (S8 A 94 39
@, MN || DE || BC &® MN = %(BC _ DE)

AABC &% BC, CA 8 AB 3137 Y49 W™ D, E, Fi

%) AB (O3 BE 8 CF (SHAd MG 290 3

%) et IF @, AD+ BE + CF =0

%) (ORI A 2N FF @, F [ orw wfess BO @7 Aureare @4 sl
E Rttt 23
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TG 3O

= Syifaf® (Solid Geometry)

IFST TR AR (R SiEe g AreH ¥R SR G A ITRe
303 A 1 97 TG I WHE PG @9 SR, (SN SR [T Fad gq7gs |
O G2 T AN WFIEE TPY €3 G35 FF g ANI WIS @ T
ST 8 HPEER (AT T #HS ST T A |

Q wgy ey e -

> TT AOIRIY o wesT FACS AT |

> forem, Prifie Sfer o7, CiFF 8 TREHE @R TFeq qR PR
cFawe N Ta0e oA

» 9 SHifNfed et 2 S FAN[ ANGT FA0S AR |
> CfE TTPRT A @ PO CFaF #{fFwe FA0S ARE |
» 99 SIS «iadl I2fde wa At IS AR/

Ghifere et

Ty wpffere [, @it ¢ sEg Gl et wiEne e 9 wififeres T,
@ 8 T Giifere qiaet Rewe aze w9t =)

., T A, &R ¢ THO! ATSPHLE @ PRA W&l (dimension) IET ZH |

2. e 7, e ¢ Twel w31 @b qfs el AP [ IR T e
a3fb T () I3 I 1 G SR alf gl T @rs #Aiea 1 oAk [Reg@ @
W@t 72 1 ©1% g W7y Wia |

O, @UF (9 0 Witg, 27 8 Twel (31 O @ gIWiGs | @, fea form
AB|

8., OUFd (MY 8 &% WIR, THO! (13 | O ©e Guifes | @, {467 forg ABGF |

¢. @ TGA Y, &R ¢ THO TR, OF g I T | ToaR g [awifas |
@, fee ot ABCDEFG |
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ooy 9fie

~

fooy arfEe e

A famfees Fer 2R fawfae e Qe o @56t e weifhe afawrs
ATATFIE 2TOFD AW WY oo O (3> B weew w3 ik et Reafd
frRdire sive QR 8 N A Rered T

S

Fwee (Plane surface): (P! SR B @RI J26 7 He@ES Ferea2l
TRt @ oreE Toi T[S 20, @ e Twed @ 7| FeER Af Frw
4 @ HAfm SofFent 3l e | Prews i e 31 awizsse @R
CNCNTP Sl e Jee Qi | g eyififoreita ©f siwes 73 | ¥t (aite g
Tp-fAg e 1 Btz fota ABCD, ADEF, ABGF @f$f5% a3 «3fb siwee |

TOF; O g Tme 7 AT ¥ Soififere @4t A i @3k S e ot
(infinite) I WS N7 T4 27 | SR SEF T (A TN 4 IR @, G
R (@RT G0 A (I O TR A @ T (@RAT A @I qet &
S R PO AT A

@99 (Curved surface): (I SEFTH ©9F O[PS @ (@It 126 @ e
SRR PR @ OrR BoiR RS Al %A, & S I9oH I T | A
e (b TG |

9 Soifif® (Solid geometry): #fd® *Mtaa (1 = AR TG IR &, @2t
@ @ «f wiAt 1w, Ot w7 WIS (geometry of space) T 2H | TIAG FIAG
a3 wifeT WIS (geometry of space) At fawifes wififee (geometry of
three dimensions) @1l 2 |

qFSAT @2 (Coplanar straight lines): IFIHT FRECHA GFZ AT TIPS
A, I OIE e T T @t e aees e e @ AT
qFeAy @A I 21 TAEg orm AB 8 CD @ waw @3, [Fg EF iR
AN GFSAT T |

AT @4 (Skew or non coplanar lines): G3If4F FFEARL GFR AT
TS qf Z0A A ©ihd g A @3 wes W A W Al TE YIS

Q0%



QR S0, G SHIfafe Wd

AR AR T 2 | 8RR Br@ AB € EF Fwean @2t 3t cofes
a7 Boi7 Ol @3fS i st t e apfen aafd g toft TaeR 32
AOAY AEEa TR 2J |

b, A FFEAA (Parallel lines): 136 UFSAT TR I A (=W A IW
wefie TG SV (@I AYIFe 79 T AT, S S NS AR @ 2 |
Toitad fot@ AB 8 C'D FIrede 3ae (@2

q, SRR O (Parallel planes): 726 Sree 7 2w oz At T3 @R W SR
A Y @R T AE O[@ @ SARAE Nrode oo @ 2x | Toiras forg
ABCD @ o R#31e #Aitef A1t EFG o7 7 *fI&a TSR o |

b, FNOER ANredAE @4 (Parallel to a plane): 36 TR 8 GIf6 ANSTH
NS IS Tatene IM Ot 4P (2 71 I, OF @ FFEAT TP O
FFSAR (@ I ZF | ©ATEE @ C'D FFE @A ABGF ANSEd FAFeqe @2 |

5 SR ¥ @ (Normal or perpendicular to a plane): (Tl Fecadl G3fb
ISR TP (I [ (AT @ Ao Toiw wfes @i @ SO o
7, TF TR @ Ao Tog o <o =1 e e it oP @t QR
TSGR ToF @, F199 OP @ QR o At AB, CD, EF et @27
@TIL FH |

P N

4
Lot S L)

Yo, &%= (Oblique) Gt @A A G FNSER AT FAFSAE A 77 1 2A,
@ IS orerg [k (a2 961 20 | Totad wits ot M N, ST @7 fofs
4T

5. Tu¥ (Vertical) (R 1 ©&1: 7 U7 J770 GHAHR O A0S AN (AT
@l A S Aot A Ty wH e | fsw A for@m ABCD ®gw o' ak PR
Tow @l

Fif-0q, Bwed s, »T-30% ift
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Twey Afie

5. PR (Horizontal) o1 @ (RT: (T STo@e GG AT FAEARLAA R A7 20,

29,

8.

ST A I SN O T W AR (@A AT O SIS FTIA!
FIARAE ST TR &1 2 1 ©AR IR orm ABEF @36 g
ANSH R PQ GBS FIAE |

39 (Planar) 8 (FFOAR (Skew) TREE: (I TG AT AT T2 O
GRS (A, St AT BYYE A T | WK (I SYGEH A TR
GFZ OF GRS T A, & TYYOE (PO DGO 6 T | (TS BGESd
726 ffEe g qeerE «ae 9w RS O o w1 | el @I AEean
YT RS 39 (Pealy | B OId 5w ABEF @9fb oAy vgge
a9 BCFE 43 (Neoay vges |

TS @A (Skew lines) Tofe @i 726 teedly @R wofe @id
A AR I 8 OF TArd @I [T (e afere weEbe sredE
@R TS @R A | R G30 EeaAn (@ AUeNSd ANredE 136
@R @I e g A @ e Teoiy @ 2fime eean @IREE
O (AT TN |

T ¥, AB 8 CD %2 Feeam @i @@ O [*7gre AB 8 CD @3
IAFEAE AP OP GR 0Q @ A&+ I /POQ 2 AB 8 CD &7
Tresfe (@14 AT $90 1 & U LBRQ @ AB € CD @3 e e (e fpmt
IW @A R 96 AB 97 @27 3PS 4R QR (S S=*h2 C'D 99 S |

se¢. fawer @M (Dihedral angle): W3f% JToH FIEARLT (BN FAE ©IE (@A @A

QI [T (UF @ TR TP B9 @ (=W (@I MY 1] @7t 93fo
FW @ O FACE TRAR (AR @ FASHAA e © fawet (1ot

2033



RORR

qqiE do. 99 ifife WD

D
; — >
cE |

AB 8 CD JWesqd AC @U 77 @7 dE®RI AC @ O fqre AB
S OM R CD ANSE ON @37 w26 AL e F1 e T ©ft
TenR AC 97 et O Reqre 71w =W o=@ LMON % AB 8 CD FNSeTaE@d
wrorfe fawe (it v 0 | 726 it et wrerfe fqee @ied s
qF A A & ARy AT AF |

S, SfSTFA (Projection): @it 7 (e @b S ecadd ©o9 I @it
TS BT Afe® FHEIR AR @ (@24 A FATSeq ©oF T [ oftee
SfSTHA (projection) I T | (AT FARR! A IPCAIE e 79 T @A
A et o wiee TRYER AVRERRT G @ ANSEd ©F OF
FEEACIR! A IFCINT SSTHFA TN T | R ATHFATS 7¥ ASrFe (orthogonal
projection) 3 ¥ | fota XY siwetem Bofw «fh 39 AB ¢ @6 FAgeicast
CD @7 Sor® IS IS ab 8 TR ¢d T AR |

/CEQJjAjLE\j/Y
X a
26 AR W TR

F) W2 TR GFOAT Z0S HAE, CITHE ©IF IR FAFSIE JF A (@I 9
e 177 =W IR |

4) 735 AN ISR IS AF, CTHE O FAArEARS 3@ A b @At
e @8 T Al
b CHE

F) (@I TOEH BT B2 [E MRS FFAEIE Sl dffe Faens
f TSI @ FTSTH RS AP | TSR GIB AR 8 G TSR Ty




W ooy sfde

725 A 7 A, @ TR INKE O WG Gy YR g AT |
¥) 725 P 7 a1 asld sTeema vy T oeTeey Toes oes w4t TF |

TR € ANSEH NP AP

J) G¥RFH’EFR§Q1Gﬁﬂ?ﬂ3ﬁﬂﬁﬁﬁ!7FWQﬁﬁﬁ'¥FTQﬂGﬁi’EﬂIGﬁEﬂTﬂmﬂ§q1ﬁﬂiEW$E§
CIl

¥) I TR (@I TSNP (W P OIS N4 N G0 FHFe 777 AT |

%) I I AT 8 ANOETT w2’ AR [ Aw, e Fw et &
ST TIPS JA |

726 AT Wy W

) VRS ANCH AL O QA S T4 (PICAT A {77 Ape

¥) 725 ATEE AIATRAl 2 O G AT (A FACE G2 SITAH SR AR

™ A=
R
i i), @@ 2 A GIAA 25 A G I A I IEIF | T_E TG
Ol eiTeRE Py A JU (space) WE I AUTE | WK GFAG 91 A 1, B

G WS, IR foa, G Now Yo 2@ Toive T SwEae | O Qo A
TG |

TASH GRT IO T (TS 2R fFRo! 3 7ee I UM @I Y TP (solid)
T R | ANGTFY (I HE ([T IS WA @0 IACH oot 39 @2 vaiz
coufd Teifos @I RAFE (@67 FACe A TO© G TNod WAFIF |1 R Serseen
TG O 1 AP (surface) IR GTF Gfb TS @ @A (FF I, OF & THFGA
4 (edge) ¥ T 1 GFB ITHT A A 3B & P Wi @k A 47 @R
O35 S0 T g ufo IFee T ALK |

e
I) (O ATONE GG A AN GAPg ¢ Ew g 1w foe
q) (ONT TERe Qe FEE0 YT e
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oY yo, 99 eifafe WY

A PRI A 8 OFF (FATE
. OEfSF ¥ 9 WS 99 (Rectangular Parallelopiped)

D e
Al /‘E " B’

fearesl rearE ATeH i WK TIPGLE ANCHAE g Fe 27 1 92 =Ab
AL ATSPI G0 AT GIR KA @it FLCOTeI F | ANreHe
EERRCERCHITAC G REC RN ERC (3]

@ AT PG PeAE THerEd, O AHOPR g W@ W1 @
QSR TPgd Peane frFa, one 1w @ 28 | S g aee
TIPgd €@ G PN ABCD, A'B'C'D!, BCC'B', ADD'A', ABB'A,
DCC'D' @ 4R AB, A'B', CD, C'D', BC, B'C', AD, A'D', AA, BB,
CC', DD'\ R o @3 @36 3 BD' (R 2@0R, WA SFPend
GO A |

T I, AT TGS G, &7 8 THo! IAFW AB = q 4FF, AD = b
GFF GR AA = ¢ 9T |

JF) GAFCFE GRS NG O (FaFa (Area of the whole surface)
= R YT CFATCR A

= 2(ABCD ©@d (¥q%d +ABB'A' SR (F@%d +ADD'A SR
)

= 2(ab + ac + bc) I @FF = 2(ab + be + ca) I TS
¥q) GRed (Volume) = AB x AD x AA' 99 IFF = gbc I dFF

%) ¥ BD' = /BD? + DD* = \/AB? + AD? + DD"* = \Ja®? + B2 &2
GT

%, Y93 (Cube) WiFfon w77y
TP CFE, @ = b = ¢, TOET
F) N OEE (FAFA = 2(a® + o + @) = 6a® T 4T
q) AT =g -a-a = a® T 9IS
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Twey 9fde

M) I =aZ+ a2 + a2 = 3a 9T

Taizad 5, @I FASER TR i, 2P 8 THOIF GIATS 4 : 3 : 2 ¥R
©fF e OtEE (Fawe 468 MGIF 20, ©fF S ¢ wgen Ay F9)

ANY; WA A, G, &Y 8 THS! IYFW 42, 3z € 2z 6@

O, 2(4z - 3z + 3z - 2z + 2z - 4z) = 468

A, 5222 =468 A, 22 =9 . =3

. Xrgd g 12 6, ePe 9 b gk Twet 6 o

I 7F = /122 + 92 + 62 B = /144 + 81 + 36 = /261 6 ~ 16.16
b (a)

G ST = 12 x 9 X 6 = 648 TANOT |

e PreRIres o @6 I (TR TI STLT [ISE “AJEF6) 97 G,
2P ¢ THS! (Vo O WS, T Ored CFawe @ Ia (g ey 341

féfem (Prism)

@ QT YR 4 O 8 WAredE 9% A WK @R Gl SeeiE
Arefie ot foem w1 ot 12 et 39 B GRS SeriEies
Arfes T AR AArfen ez faemftte et A Tfdem @Ik
TwrR faembe Sife few <@ 271 Ired o At faews ufis e
W) T o e Bon ASE I @ faTi Amesd W @,
fageiea foem, sogaied féem, swgaaa e e

O A 339w T faeE AN f¥ey (regular prism) I 9fV EN 1 ==
2 7w 8w (irregular prism) 351 2¥ | WERIPIE ATOFIF T77g 6 T
Tors foem 9o 20 | Five tofd et fageiwts oo aieneafim fRegas wu
T[IZS T |

RO
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T S, 99 eifife Be

o) (oot SaeEE cFage
— 2 (97 cFaT) + AArfemETR cFaEA
=2 (9= cFaee) + gim A x Twel
q) WEed = 9fNF CFaee x Twel
T R, @i fagerer e ofim aee il IS 3,4 € 5 GL
G2 Tl 8 1. | 3R TSR CFawe 8 W Ay 71

i fereae o IgTEe TG TP 3,4 8 5 FTLAL

@ARY 32442 = 52, 32 G G0 A1l fergen qR cowareet = %x4x3=63‘f

@A, oak, faemibe TuarerEa (Fa®e = 2 x 6+ (3+4+5) x8 = 12+96 = 108
Tof Gif. @9 39 Wwew = 6 x 8 = 48 ¥ GifL.

wre9q feembe sweeEd cFage 108 37 LN, @9 Iies 48 99 M.

. =i (Pyramid)

TZIEE o7 wafee (@ Iaegd «efb MR Qe W3k I ArfenarE aret
fageier o PR 3|

oratfices off @I il IZge WR ©fF APfearene @it 7we fages
S A | OCF BN AN QYW R ArferE T fage 2 ee aw Prifie
= =W N PR 43R g R ¢ o awee @t R
TGS (@A PPRINTes 417 30 | A 2o gfvw Boin ufs smondee Paifites
et F@ 271 o1 wEl PR @ have TR | Bhi wkfee siRf
Ty fage o (e Trgree 3| R @re Paifices ge a9 @ |

BRI IR fage 7l (@fS® wegie JEN FFPLES (regular tetrahedron) It
T @b Prafie 1 @ Peifices 3+ 3 = 6 © 417 ¢ 4  ifas g witr 1 329
A 7re ofim e wfrs oy ofim sacate +fos =31

3) Prifites SeeER cvawe = S| cwawe - orferrEta e



WY ooy fde

g sirfemet 6w fage =,
ﬂaﬁmm&wm=§ﬁaw+%(§ﬁaﬂﬁf&xm
Twel)

@ Prafites Swer b, YRTEET wredred I r GR @A Twe! |
¥, | = Vh%+1r?

%) W:%xgﬁamx@w

Tamgd v, 10 G agRES o o o a<hes gt Prifites Swer
12 GifY, | 327 AL CFATE 8 WS ey T

ST Praifices ofi (R 20 QT 17w o e = o) G = 5
@1 f%, Prafires Twet 12 GfL

qoGY WA AR A @ Twel = VA2 = /122 52
= /144 + 25 = /169 = 13 Gf.1

. Praifires swaeEE cFaFa = [10 x 10 + %(4 x 10) x 13] 3 GIf,
= 100 + 260 = 360 3 G,

a«WW:%x(wxm)xlﬂﬂmﬁ. — 10 x 10 x 4 = 400 ¥4 GI.A, |

ey Paifels TNaeEms cFara 360 I . 92 wwes 400 99 L

e
I) SONT I I [ ¢ I o Rww (3) forew ¢ () FEfe
q |

q) ECHE NS, (SN AFS TPgod ANASTE (Fawe] 8 GRie ey
TqI

¢. FANYSYF (PP (Right circular cone)

@I A fagred e HeEy qfo AZE TF (axis) 4CH ©OF SEME
fagabe «vae 7 e @ ey Ty =¥, oite SNqegfie @F =1 o
el

Q0%



QR S0, G SHIfafe W4

5w, OAC TWEN AgeE 0A GUR PR (RRIER T ABC T{Eg®
@l Ty AR GTHE fagred MR LOAC = 0 TF, & @ART
SRS (semi vertical angle) I =X |

T BB OA = h, TR IFNE OC = r GR @& THol AC = | =
) WW:%xW’@ﬁxmm
=%><2mxt=mvfm

%) IO CFATT — PO CFAT -+ GO CFaTe
= wrl 4+ 772 = 7r(r + 1) I 933

) W:%xgﬁamxm

=%w2hmaw|[wmmﬁmﬁtfﬂ%ﬁwmwﬁm
?A]

Trreet 8, G WERE @aed Twel 12 G, 3 o\ IR 10 @I
R0 O (AN TS, IFOETR @ TGS (FAFe G2 GFee ey 91

w:gﬁawm?mﬁ.:mﬁ.

AT BB | = A2 + 12 = /122 + 52 = 13 @1.f.
IFOER CFATA = vl = 7 X 5 X 13 = 204.2035 I GLA. (2F)
SHESLEH CFAFA = (L +7) =7 x 5 x (134 5) = 282.7433 3 1M, (2)

e = %mﬂh = %71' x 52 x 12 = 314.1593 99 @I, (&)1

e, G 9 S ST TN IIZ© (@IS Sipfon q b e Hear
IR O IO CFAFS 8 Ao ey 33

Fifi-ot, Twed e, sT-307 aify
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b,

Twey fde

(1< (Sphere)

I S4B CHFGT JPILF TF 401 & JOW 5ice WEJe (Fard g7 IR
A (@ PR O/ 2 OftE (S 0 | WEend (F@mE (NAed (@ | 9%
TR T WIS (T OF TAR LA ©IR A (A O |

(DT

CQAR CiF33 @@ O, P OA = OB = OC 9% @& O ([ h g P
99 W M O A @=L =17 W qF2 GFi0 S (IR BCe (=7 I G316
QBR T8 T ICA(R | U8 0T (F@ P qR JpN{ PB |

-.OB%*=0P? + PB?

.. PB? = 0B? - OP? =% - p?
s IEIe - 2,

T) IS PO CFATA = 4nrr? IX 49 |

S = |y
=

) W:%wﬁﬂﬂ?ﬁn
N h TSI OECRM RN J0ST IAE = /12 — hZ GFF |

e G0 CAFA I I FoIE (7 O JRAE 8 e [T I

Tarad €. 4 G maﬁmcwﬁﬁm%mﬁ. g @3B TR
@RS Age T4 261 @ ATST JAE F9?

AAYI: mmmmmaEg:zmﬁ.l

.'.WW=§?TX23=%TFWW.&.I

WA 4, Aveq IAE = r AL Al g AL o

. AT TS = 72 x ;Yﬁﬁﬁ = %m*zl
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QR S0, G SHIfafe W/d

*SPANT, g:rrrzzs—;qrﬂ‘f,ﬂ:lﬁ?ﬁ,rzél

3
-, oirez e = 4 EA,

T v, I Twel [RfFG «afs Tgeeiie @, g3l we o ¢ aafb
fferera ST S ofiw Teolg =S | (e @, SItve SIStd SeAe 1:2: 31

Y WA P, AR THO! 8 g IONE I h GR r 9T | (@2 GE
(I TSl © IS TN JSAR, h =7

IR (B Ao =17rr2h=%w3'aﬂm

3
1,4 2
Y IR TS = — (-7r?) = Zqrd T 43
2%3 3
FifereiEs swed = 772k = nr® T 939
: 1 302 5 3 1.2 . . 5.
_,ﬁt‘fﬂ@i{"h@—swr.3771'.??'!'—3.3.1—1.2.3

Talged 9. G AT EZ TP AT, &P 8 THe! IUFW 10,8 8 5%

@1 @2 TEeioe e % 1. IenE /(S FoyE ciFeR fe evge w4t
qIea?

HATYI: @QWW=IOXSX5%WCﬂﬁ. = 440 99 1.9,

WA 34, e Hewt =

.0 RS ffFE TSN = n x %n(%)% %ﬂﬂmﬁ.
AP, n—;=440?T,n= 4406 _ g40.34
-, feefy offers ste=nt 840 51

TR b, 0 AATEYRS (FAET WS V, ISOEE CFGFA S, gia Ipig
r, OH®! h qR AL MDA o W (e @,

2 2
) S=Whtana=7Tr ¢
cosa sina
| wr3
¥) V = —whitan’a = qq qFF
3 3tana



Woo Gwer 9fie

;T fBwa, @ et 04 = h @@ Bwet AC = 1, ot Ierd
OC = r R 9 M4 LOAC = o | JSAR, @A THS [ = /A2 + 12 |

mwmmm,tana=%

r
.7 = htana 91, h = —— = rcota
tana

F) S = wrl = arvh?+ R?’tan’a = wrhV1+tan’a = wrhvsec?a

2
mhtana =
cosa
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a, hy, my a, hy,m, A, ha, hy Mg, My, M
bsalsy ks T AOH A B,G
a,Maq, lq A B H A B, T O,H,I
Ma, R, Ma, Mo, Pe MasNay la R,a,m,
Aa,b+c A ba+c Aa,b—c Ma, Mp, a/b
R,a,my A a,l, R lah A, mp, hg
A, r,mg a, A, m./my, a,r, hg Ar, c—a
A, 7 ha layha, R la, hayT Mg, ha, R
my, ha, A my, R, A ha,mq,T | aa,bb, the Euler line
A O, I R,r h,
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