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TG S

(16 8 TN (Set and Function)

CTBR Gt @ IR Afdre Reag Jgald | @ &5 ooy ¢ T @fdq +iffe 33ce @1
P WD T4 AR | @ GG O [ gfs REme wical witstva st 2@

q Qg 1 i -

p AT G5, TAGH, 7 G168 Y G16 Ao FaCS AR

» RS GG e, (v ¢ SFog [N Fare AN

» (6 efeT wiefa @it e s e

» TG G5 I FACS AT G2 OF YT AN ERH Qe JRI FACS A |

> CTBT AN *ig G5 fefta o[ It Fa0® AT G (oAb 8 BRI
I ©f A6 FACS AT |

» CT5 &fF A I FRATSGS TP AT FACS AR |

» CTET AT W 8 FILAT @F 9o [t Fa00 AT |

p T (O 8 (78 T a0 2R |

b GF-GF FICAT, AR TN 8 GF-9F AT FILAT THIZAET AQYTT It FACS
AT

p e T Y FACS A |
p CTRDIEAT AR FW qFW T [FHl ©F 618 FACe AT |
> ITY 8 TR FTIDGT T FACS AFI |

@16 (Set)

eI A ool wTed TR @@ JFdifde ATE @B T [ @,
S = {1,4,9,16,25, 36,49, 64, 81,100} SIfeifs 10 (AT IC T8 G MroifRF T
19 G5 | CTBe oI Sifela MR I FAT SifFt *HfS T=1 271 @ 71Fa g
@ o6 e i 2T @ GBR T < T 2, A GTBR SOl AT (T =7
T € AGR gz, A GG TAMT M A RI W 2 ¢ Al AW G S & @A W

Ty, Swed Ao, »T-307 @ifey



2 Twey ffae

S = {z : 2,100 QA IT T G | A} 1 @ A G5 AST AKE =M
T

I BACEE SEHAR F) S @ G O g FH1 W) S (@ GO oI T

Hif¥F @6 (Universal Set)

A [

S = {z:z TS FPRAP @R 52 < 16}
T = {z : z ¥NTP FRY @R 22 < 20}
P = {z: z qI9F 7R @R /z < 2}

@% O6 fSqfba BAMTR U = {z : z €@ 5 et} cHa Ssimm fw «fve ) U
& S, T, P (W5 &) e G5 oo 4 I

G5 AFTFS (@I AT G WS GToee ARE G5 I9 27, I FTEABART Ae
CTT TAMIPTR @ WS G167 wroge 20|
IS [ROIT 7Yt G165
N ={1,2,3,.--} adir 5i5e Rreiike 7Y A A9 o TYT G0 |
Z={-,-2,-1,0,1,2,3,. -} SR 5 o Y17 75 |
Q={z:c="L, @UIA p FCEA 4 MG qR ¢ @ @A GATT A4S 7Tt} wedfie
Ww%ﬂmmﬁn
R = {z : z 753 7Y} AR 5Fe I YT (6 |

THBI6 (Subset)

A€ B @B 2E AR B 99 AT 91 2 M 8 (T79 IM A T 4TSS SAME B @
TAMIN QY R 9T A C B oI oM 91 =01 @9 A = {2,3}, B = {2,3,5,7} @«
TAGG 1 A, B IR THHB WA AZ B @I =W @ A = {1,3}, B={2,3,5,7}
Gq TG 71

Taizad s, I A = {z: 2 S 99 W}, B = {0} @R X = {z : z 7 F2}
T, O A, B @3 X G99 W 3% 2

MY QAW AC X, BC X, BZ Al

05b



05b

QG 5. CB 8 T ©

e A I X = {z: z of WL}
F) X & AT G0 w7, X a7 &b ToAwtn 3 w91
q) X 99 730 TR 09 T9 I @IS FoRBa SHATH 71

F! G6 (Empty Set)

RS TN G (6 I FACS T ACS (AT TAMIT A W1 @FA GBS B
G0 1 W aR & WA {} e gord st 27

TR R, {z : z IFST MY GR 22 < 0} GI0 Tl G, @A (I IS WA
T Yy 7

izt ©.  F = {z : z, 08 I *® FoIrH gt el wifesw ¢t} @’
TPl @15, (el WFHIT @I (712 2058 AT 46 FTHIET [ &1 Fqre A &

(16 ! (Equality of Sets)

A€ B @76 I @3 T @ YT AT 92 OF A 8 B U3 (6 9R'St A = B
et e S =W @ A = {1,2,3,4}, B ={1,2,2,3,4,4,4} | 7% T (I (6
qP3 TAW 9 A9 AFETE GI6 AT AT o2 [+ o4 (R A = B =W ;M
8 (@AM AC B GR BC AT (56 ANS! T €3 B2 Y3 ATHGT |

&S TABTE (Proper Subset)

AR B 93 &3 TAGH @ W IAM 6 @9 I A C B @R A #£ B19dRR A @7
ATSF TAWT B 98 TAWT @2 B (T To© (I SAWE SR T A (S (1% | @Y
A={1,2}, B=1{1,2,3}1 A, B 9% &3S TG IS A C B T |

T) ARPCENETARTTACAI GWE@IRAIz €A = z€ Al

) AR CT ARV IC A GIIAT @ C A A @ (S G0 CAMT 1
iR T A (¢ 21 5@ 3 TR A 77 IS @ TS (B 1 TOGT & C A
Ty T OB A @ @I GOF AF© S5 |

(67 97 (Difference of Sets)

ASBGEBAA\B GO0 TR {z:2€ A9R 2 ¢ B}

A\ B (¥ A3M B OB 91 Q¥ @R A G (& 35e SAMA B (© IR G A (/S
G FE A\ BTN I A\BC Al

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



8 Twed sfae

%< (6 (Complementary Set)
AT EB U IRACUTA AT FTI B IR U\ A
off UN\A={z:z€U aRz ¢ A}

AT CT6 (T A CTOT TAMNYTAT I6 IR A GF 57T G0 ~S; ¥ @R OF
A’ Ac o e e =1

Tz ¢, I AT GB U e ff Ry G0 20 aR A T FgS o Wy
G186 2F, O (U ANATE) A G 57F (6 A’ I A°={0,1,2,3,---}

=@ &6 (Power Set)

A GTT 79 TAGIET GIBF A 99 W@ G0 1 2 2 P(A) 7 T a1 =1
TEW @A @ C Al IER @, P(A) 996 TAWS |

A GT6 P(A) =g 16

A=0 P(A) ={o}

A ={a} P(A) = {@, A}

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

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

e

$) U=1{1,2,3,4,56,7,8,9,10} 1 6 67T wiferl swifors 1<
(3 A={z:z €U, bz >37} R B={z:z€elU, z+5<12}
© C={z:2€U, 6<2x<17} (8) D={z:z €U z* <37}

) U={z:zec 2t 1<z <20} A e GHga st sxfors :
®) A= {z:z,2 93 ffres)} () B={z:z,5 9 Jfdes}
©) C={z:z 10 97 fies}
awe S TItEE C C A, BC A, C C B 93 @9 3o 1t et 7o)

) I A= {a,b,c,d e} W, @ P(A) [ 71

TwigRd v. A = {a,b} 9R B = {b,c} T @8 @&, P(A)UP(B) C P(AUB)I

TR G2, P(A) = {2, {a}, {b},{a,b}}, P(B) = {2, {b},{c}, {b,c}}

. P(A)U P(B) = {2, {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} }
o4, P(A)U P(B) C P(AUB)I

05b
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TG S, G5 6 TXNF ¢

Jler:

$) T A={1,2,3},B={1,2},C ={2,3} @R D = {1,3} ], O (e
d, P(A) = {A,B7CaD,{1}’{2}’{3}’®} I

q) I A={1,2} 9 B = {2,5} =, O (S @,
(®) P(A)NnP(B)=P(ANB), () P(A)UP(B)# P(AUB)!

(oAd® (Venn Diagram)

G5 Hepre oYt Ot Ty ot aam T4 ARYEws | T8RP John Venn (398 -
S50) F ANPIE G~ s covfda <en =1 sifde 78T @ TP fim eeAiva Tl

QR
Taiggd q, RS GI6 U @7 AATE A (76 93 97 ¢ A’ @7 oage:
U
AI
(TG FAM (Union of Sets)

A8 B (76 e G TR (6 7R AUB = {z: 2 € A9 z € B} |
adfe 4 8 B Sou GIBT 7ea SAMIA A Afde o152 AU B

(TBF (=R (Intersection of Sets)
A8 B (76 0 qUF (R4 B IR ANB ={z:2€ AR z € B}
gdie A @ B GBI 7oa 4R Soimie feg oifd® @163 AN B

Swiggd . A{e &6 U = {0,1,2,3,4,5,6,7,8,9} 97 92 ©AwH
A= {z:z G MY} @R B = {z :  RCAC 7y}

O A = {2,3,5,7} @ B = {1,3,5,7,9} 1

Jea AUB ={1,2,3,5,7,9}, AN B = {3,5,7},
A’ ={0,1,4,6,8,9}, B' = {0,2,4,6,8},
A'UB ={0,1,2,4,6,8,9}, AN B’ = {0,4,6,8},
(AN B) ={0,1,2,4,6,8,9}, (AU B) = {0,4,6,8}



G THTRA CAIRACIR GBI (oA ora e |

fie=m o6 (Disjoint Set)
M ASBEB @MW A ANB =2, 9d A S B @ @r=n @6 91 271

Tz 5. A = {z:z %S 4 MY} @R B = {z :  ¥0wS f e} 7= A
8 B (T6%¥ feew, (Ml ANB =@

Tz do. A={z:2€ RANR0<z<2} R B={r:z€ N aR0<z <2}
REBCAAUB=AANB=B=1{1,2}

TAREd 8, A={2:2€RaNR1<z2<2} R B={z:2c ReR0<z <1}
T, AUB={z:2€c RAR0 <z <2} CR ANB = @ 94k A ¢ B f{ram!

JICSAR S5 (Cartesian Product Set)
2B OB A @R B @7 JITSHT 4% A x B = {(z,y) :z € A R y € B}

TAad 3%, A ={1,2}, B = {a,b,c} 52 G5 1 Joar @2 53 GG FIrSAT i
G A x B ={(1,a),(1,b),(1,¢),(2,a), (2,b),(2,¢)}

QT AT ¢ U e G5 @32 A, B, C GO U «@F SABH |
) ffew Ry
() AuUB=BUA () ANB=BnNnA
<) wega fafg
(3) (AuB)UC=AU(BUCQC) R (ANB)NC=AN(BNCQC)
%) B R
() AU(BNC)=(AUB)N(AUQ)
(x AN(BUC)=(ANB)U(ANC)
v) =y @
(3 (AuBY=A'NnB R (AnBY=AUPB
®) S E
() AUA=A AnA=A R AU =A AN =0
(©® AuU=U ANU=A 8 ACB = B' CA

() ACB = AUB=B M ACB = ANnB=A

R0db
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TG S, G168 T q

(Q) ACAUB (") ANBCA
() A\B=ANDB

faeee twR fora =16 @WifF AU B @R BU A ToF G168 fAti 3631 Joak qrsa
@A AR AUB = BU A 059 ©ites fora i 92G$ AN B @3k BN A ¥ @163
A S | oA qUFE (T IR ANB = BN A

AR (SADER AR B2 T4 AR | G Ao Srigae e ot I8 |
YA I A = {1,2,4} @R B = {2,3,5} 32 161

OIRE, AUB = {1,2,4} U{2,3,5} = {1,2,3,4,5} 1

9RE, BUA = {2,3,5} U {1,2,4} = {1,2,3,4,5} 1

oI ATFEq AUB=BU A\

e es, AN B = {1,2,4} N {2,3,5} = {2}

a@R BNA={2,3,5}N{1,2,4} = {2}1

R ATFEG@ ANB=BNAI

el R effoest w2fbe Aoz

faee= 2itw= fora =ie @efE AU(BUC) @R (AUB)UC ToF (1563 fatae 35t3 1 [k
qUHE@ AU (BUC) = (AU B) U C 7159 ©itad forg o1ie weiGe AN (BN C) @R
(ANB)NC ToF (162 e 71 @R 9T (ANB)NC = AN(BNO)1

T (SR AT TR T AR | @[ TS Twizad e ot T

A B U




'3 Cwoy e

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

qaR AU(BUC) ={a,b,c,d} U{b,c,d, f,9} = {a,b,c,d, f,g}
/e, AUB ={a,b,c,d} U {b,c, f} ={a,b,c,d, f}

aR (AUB)UC ={a,b,c,d, f} U{c,d,g9} ={a,b,c,d, f,g}
o ATHEG (AUB)UC =AU (BUC)!

||, BNC = {b,¢c, f} n{c,d,g} = {c}

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

g_|, AN B ={a,b,c,d} N {b,c, f} ={b,¢c}

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

TodR ATFEG AN(BNC)=(ANB)NC

C = {3,5,6,7} 1 @ FOIZFAY (SADH NGNS (TS |

Je: o+ [fEw @b qolR I9, @AW A = {1,2,3,6}, B = {2,3,4,5} @R

TO: CTUHF LA 8 (2 il 725 eifel w=1=fba caiffrrs 35+ e i 5t

afeet 3 (f& Foica 5@), RS G U @7 I TATH A 8 B 49 &Y
F) (AUBY=A'NB d) (ANBY =AUB

aurd: (@<e gL ewrd At it TR | Stafte e fars +99)
A I, c € (AUB) 1 SIRET, o ¢ AU B
— s ARz ¢gB — 2€ A qRzeB = zcANP
- (AUBY C AN B
SRR A I, r e ANB 1O, z € A dR z € B\
= ¢ ARz ¢B = ¢ AUB = z€ (AUB)
- AANB' C(AUBYI
JoqR (AUB) = A'NB'I
afSeet 8, AfFE G6 U @7 @RI $AGB A8 B 9IS A\ B=ANB

Qo3



TG S, G5 € T

g A IR, € A\BIOA, 2 € A GR z ¢ B
—= € AdRzeB = zc ANP

S A\BCANB

R A S, 2 € ANB O, 2 € A 9R z € B
— z€AYRNRz¢B = z€ A\B

S ANB CA\ B

Jodi, A\B=ANB'1

afSest ©, @RI GG A, B,C @9 &

JF) Ax(BNC)=(AxB)Nn(AxC)

) Ax(BUC)=(AxB)U(AxCO)

A; (e ANBR e fNes It 2@R ) AtREbe e fate o9

eGP, A x (BN C)
={(z,y):z€ A ye BNC}

={(z,y):z€ A ye BaR ye C}

={(z,y): (z,y) € AX BAR (z,y) € Ax C}
={(z,9) : (z,y) e (Ax B)n(Ax C)}

S AX(BNC)C(AXxB)N(AxC)

e, (Ax B)N (A x C)
={(z,y): (z,y) € AXx BER (z,y) € Ax C}
={(z,y):z€ A, ye Ba4Rz e A, ye C}
={(z,y):z€ A ye BN C}
={(2,9): (z,y) e Ax (BN C)}

" (AxB)N(AxC)CTAx(BNC)

oM, Ax (BNC)=(Ax B)N(Ax ()

CT5 eferar egpie ot Ffoein et

JF) AP GBI AC A

q) Tl G0 @ @@ G A 99 SATH |
Ff-2, Teq e, sA-ou @i



o

N ASBARPE O A=B IV € (@AM AC B @R B C A W)

Twey e

9 IMACO W SWA=021

8) IMACBERBCCSHE ACC

%) A8 B @I G162, ANBC AYR ANBC B

%) A8 B @A G 2, AC AUB @R BC AUB|
;9 723f6 efossia & (rem R | S e 91

q) (ST iR, A C @, SR O &ifH, @ C A1 o A =@ |

R) G5 ALAMAT SR, A GTBF e ST AU B GIC6 AP | AR SATIHS

AN AC AUB I a8 IS B C AU B

<)
Q)

N

)

e, N AFa G AEF G0 U @7 TAEG [wm Fare 7@

@8 @, AN (BNC) =(ANB)N(ANC)I
@8 @, A C B T3 IW @ (3 W [HE @@ @6 18 AG:

) AnB=A () AuUB=B (®) B cA

8 ANB =w (@ BuUuA=U

MR8 @,

() A\BCAUB R A\B =B\A

(®) A\BCA 8 AcBTA, AU(B\A) =B

(@ ANB=0 XA ACB QRANB =AQR AUB =B
@dre @,

(3 (AnBY=AUPB }x) (AUBUC)Y =AnBNnC
(©) (AnBNCY=AuUB Ul

05b
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QG S, G5 6 TN 35

GF-q% f3& (One-One Correspondence)

WA M€, A = {a,b,c} FoF& T @B @R B = {30,40,50} & foqem @APa
[ER G0 | WESG A B, o 99 T 30 =G, b 9T I3 40 =T G ¢ 99 I 50
IR | I AW (q, A GOF AR B GNHT OF-4F e Az |

A S (9F-9F fE). TW A GIET &S SHAWITTR ML B GHF G0 8 (T GF(0
THWIe @2 B (6K &S SoMita A A 6T G0 8 (FIF P SHAWITd e
9 41 AW, ©lF OItF A 8 B 9 W -3 B3| @01 21 4 8 B 99 NG GF-9F
e MRS A « B o o™ 91 =0 @R A G (@I 0¥ £ @9 et B
G (@ 5T y R e 1 2R ©f 2 - y e 3t <=1 =3

g @6 (Equivalent Set)

4, A = {1,2,3} 92 B = {a,b,c} 90 16 1 o7 ot A ¢ B GTo7 Wy G316
GF-9F 36T S5 I WA 20

ALGE § (TN (B). @A GB A 8 B @F W I @6 «-9F 81 A © B
I T2 T, S A 8 B (& AANgA (6 1 W1 A 8 B (T ANgA @RS A ~ B
@A W1 A ~ B TE, G @RI B qoRBa AN Ao & | %A (@,
@I G5 A, B € C 99 &)

F) A~A

) A~BTHAB~A

N A~BARB~CTAA~CI

Twid yo, A8 (¥, A = {1,2,3,--- ,n} @R B = {1,3,5,--- ,2n — 1} GB=F
AGE, @A . G0 JOIRP e

;A 8 B AugH, IR (16 12569 W0 ed Woet @3 @-93 e e |




» ey e

Tog: Tog fofere uv-a @b A © B ko 2k—1, k € A o I 31
A

TaizAd 38, (NG (¥, NOIRT MAIF GT6 N QIR (WG FRYK G0 A = {2, 4,6, -,
I, -} NG|

A N = {1,2,3,--- ,n,---} 8 A NI G, F174 N R A 97 Wy f{eow e
ol @b 9F-9 e TR

Tog; &F fere us-9F f@ @ N o A:n o 2n,n € N 74 36 o541 T3
T T G o @ es Toge @ W adi], o~ o1
dfemwt 8, TS (6 A ©IF At Ager 1 adie, A ~ A\

gt A=A, A~ AR T A # @ A TOP W ¢ @9 70 ©iF [rens
IR T RT A Az oz, rc AUPFO o A~ A

ATl ¢, A8 B A B @2 B 8 C FNGH 6 A A 8 C NG 76 |

e (WY A ~ B, Ok A G99 &S/ AW ¢ OF WS B OF OB S 0T y
«F e T/ I ARG @@ B ~ C, YOI B GF G2 WY y G et ¢ 97 G
G AT 2 O T T AW @A A G TP £ @ A0S ¢ 9T I 2 @ o
TE, A 8 C CTHT WG G0 9F-a3F e =iifore =71 wdie, A ~ C T
IR (Interval)

a8 bIPST W @R g < b AA

¥) (a,b)={z € R:a < z < b} 3 ¢l I (open interval) IC1 |

q) [a,b]={zx € R:a <z <b} & I™ I (closed interval) IC=T 1

RoSb



QoSb

TG >, G5 8 FieAT 1)

A (a,b)]={z€R:a<z<b} R [a,b)={z € R:a<z<b} @ INFW
QT '8 IH-(eTt M 0T

A 8 T® (16 (Finite and Infinite Sets)

A = {15,16,17,18,19, 20, 21,22} COHT FweueEat ot FF (= X @, A G
TR TR §1 @ AN F&w A (BT A B = {1,2,3,4,5,6,7,8} CNBA @36
G§F-GF TN o FT AW 91 W | @9, Wa B @i @z |

v v v v ¥ v ¥ v
0O ~JO Ut ix WK =

LG © (G 8 qF® (1B), A I (¥ e GIoR oy e et w4t a7, 9w
HA® G5 &N W | FI (B A AFS G5 N A, T G @16 97 W |

T) TS G0 @ AFS (16, OF JAWT F 01

q) I @A G A aR J,, = {1,2,3,--- ,m} AN W, @A m € N, O A
GG T G6 GR A G99 T AW m |

N A QI A GT6 A, A GF T0F TRYNE n(A) @9 v T =F

q5:

) S ={1}, Jo={1,2},Js = {1,2,3} TOM G N @ A© THGH <=Mt
W aR n(Jy) =1, n() =2, n(Js) = 3 ToM | IFSRS 4TH, J,, ~ J,, 9R
n(Jm) =m

¥) YN AFE ETBAR TP TR RS 31 T 1 n(A) 1T RS =@ A 7S @16 |

) A8 B ANgH (0 AL AT TP (6 (P16 7S J(E 99T Cofbe e T G2
n(A) = n(B) A

dfewt v, W A FFE GB W @R B, A 97 &S TG TW, O B © (B R

n(B) < n(A) ¥F

dfeeet 9. A e G5 TR M ¢ (T I A 8 A 9F G 4T THEH TG 2H |



38 Twer e
FOF: ReIRT YT G6 N G0 TF© G5 |

A® GTHF ToAiwiT Ayt

e G5 A GF T TRYT n(A) 741 oe T4 2R GR n(A) Fdfaeas s gt
A AR | G WA 3, n(A) =p>0, n(B)=¢>0@AMIA ANB =021

I 2 3 p p:|:1p3|:2p:|:3 p:|'-q
ToitaR fora Affe «o-aT i (e I A, AUB ~ J, 4!
adfie, n(AUB) = p+q =n(A) +n(B) @ /R e afewlt s a5
dfewt v, WM A ¢ B 77 fqven AFe G =7, O n(A U B) = n(A) + n(B) |
W3 dfewirs TRpEd 6 <@ I @, n(AU BUC) = n(A) +n(B) + n(C) 1
aFZSE n(AU BUC U D) = n(A4) 4+ n(B) + n(C) + n(D) T,
@AW A, B, C, D GOt %17 r=w e @16 |
afewt 5. @I A® GB A @ B 99 &% n(AU B) = n(A) +n(B) —n(ANB)I

& @I, A\ B, ANB & B\ A @16 foafb size+ia fe=m @16 [(onfoa @535 |
U

A B

R0db



R0

TG S, G5 € FieAT ¢

T A=(A\B)U(ANB) “R B=(B\AU(ANB)
oY AUB=(A\B)U(ANB)U(B\ A)

oo n(A)=n(A\B)+n(ANB)------ (1)
son(B)y=n(B\A)+n(ANB)------ (2)
n(AUB)=n(A\B)+n(ANB)+n(B\A):------ (3)

oA, (1) TR (AE 21, n(A\ B) = n(4) —n(ANB)

@R (2) MR (AP AR, n(B\ A) = n(B) —n(ANB)

@4, n(A\ B) 9 n(B\ A) (3) @ I g,

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

FE:
¥) e 4T9% (F@ A 8 B 99 WY TBIY e qB-9F e 91 T
(3 A={a,b}, B={1,2} (x) A={a,b,c}, B={a,b,c}

q) T T o4ry Iffe oo «P-9 e &0 F = {(z,y) : 2 € A,y € B}
aR z - y G0 e swfore a6 w41

%) WA IR A= {a,b,c,d} R B ={1,2,3,4}1 A x B €T &35 TAGIL F
I 9 T TOLT FACHICIER &N W 5wt fgoly i i a1 7,
A8 B @7 46 @-9F & =iifre 0 @A, o © 31

q) S @ A=1{1,2,3,---,n} 8 B=1{1,2,22,-.. 271} 16 13fb g
8) A8 @, S={3":n=0%M=nec N} GBL N G g |

) 53 Boitam Ay Iffe ¢16 S @3 «3fS e TS I FA A S @R TG
®) (A8 (¥, 3o fAree Rreifis e 66 A = {1,3,5,7,- - } 96 G5 |

IS FAN ANKICT GT6

ST P AT (SHba G ¥4 W1 G S @, AfS ER6T Tome et
(St (7 TF, ©f FEAPH SHIRACIT NG (I JCE |

TRizad 3¢, 50 O (AR N 35 T ILR& I90O #AiTe, 25 & RS 8 <Al Ie0o
AT G ATORFL J2f6 ST Tee B IECS AT 1 NG IS AT FOS? (I
W[ A IS I FOTH?



3 Cwoy e

AN T I, P @WIT @6 S R SIAR W T4 WS 9100 AT o Gio
E, TR e I#0e AN ©iwd (6 B

S 50
E3 B

©IRC AP, n(S) = 50, n(E) =35, n(ENB) =25 R § = EU B WA 97,
n(B) =z

SiZH, n(S) = n(E U B) = n(E) + n(B) — n(E N B) R 13,

50 = 35+ — 25 @, z = 50 — 35 4 25 = 40 W4, n(B) = 40

. JE FACS AT 40 & |

G, R (NG ] FBICS ACE, O (16 2R (B \ E) |

WA 9, n(B\ E) =y

@®g ENB 9 (B\ E) t=s7 @ B = (EN B)U (B \ E) [co7ba @%3]
Joa n(B) =n(ENB)+n(B\ E)|

co40=25+y M, y=40—25=159dR, n(B\ E) =15

. (PRETAG JIEEA T AT 15 & |

OET, qRE FEIO AT 40 T R (PTG <L @00 A 15 & |

Targge su, 36 @A 35 W SR ATONT (MY, ASH 8 FIHH FAATH FCPIA
(B W B | O TG 15 & (1S, 4 & ASIF, (T 6 15, 2 & =Y O, 7 &
(G @ Ao =7 (A g A6 71z T ArolF 8 A g (M 77, 22 & ¥y I,
2 & #Y AfSr AeW I |

F) G SYCE (SADA (S |

q) 7 [fg 9

%) GCGR VYW Y I @ FP© ATl (T 8 qib 27w 3F g Freig 771
q) Ioud A (MG 8 A5 5w I Fg Ao 2w I 9N

Qo3



TG S, G5 € TXNF Y|

F) 47, G6 J = I (IS 15w I, S = IR AOF +TW FF, D = I 96 7=H
IE | AT TAES (ODa 7% SIS

) (oAb T© J' = {@ IR Il (IS A2 IR 1} |

e n(J) =35-15=20, 22 +2+2=209, 3z =18 Az =6
%) @ ] I (T 8 [ 2 I g Ao e I@q: JNDNS
X) @@ n(JNDNS) =y aR (ST SR n(J) =151

L yY+4+T7+2=15Ay =21

¥y 2 T MfeTPl (MG @3 G 7™ FCd [F7g Aol A"w a1
TRTAY 34, 24 T QGEF 18 T JACHOIA (A ATW F(F, 12 T SokE (FA AW
I S AR, U = g Fama @16, B = JCR6IE (6 "W I G99 R@S
GT8, V = Ofe1gel (351 7w $CH AN AW G5 | A 9 n(BNV) = ¢ @R (SALE
e oy It 34
F) BUV GBT I e @R n(BUV) & z 9T NG &M 9
¥) 2 9T Y Prow W Ay T

W) 1z 9T TSI IS WA w9

HAAYI;

F) BUV E G A< QYA (6 I ATH0IE I SEke (R 4% A |
-0, Ty e, 57-307 @



o

Twey e

B\V
18 — z

n(BUV)=(18—-z)+z+(12—2)=30—-2

) zAn(BNV) TSI I BUV =U
g n(BUV)=n(U) 30 —z=24A2=26

I Haoy V¥ z =61

A n(BNV) R IEV C B
4, n(BNV) =n(V) Az =12

MYy 32O WA z = 121

<)

)

Q)

)

e

@ @ifag 30 & RTEF 20 T FToIA € 15 T WKl ARW S| TSP
7Y 35 (47 wreS @I G306 (A AIeW I | FOT =G Y35 (¥
AR FCA?

g MeYT @I N 50 T AE, 20 T A& @R 10 & e @ ZAE&
e AR | 126 o wree 3l S FewH IwCe AR?

oIt RefRvpieTe wyfee o 3RREHEGE 100 T Frwdia W 42 T @,
30 & &R, 28 T i fAtaeR ) 10 W TR @ @ e, 8 wW
e s @ e, 5 o= g @Y 8 @, 3 T foafs omiR ez

(5) oo gt @ foaft o uafbe Taf?
(R) oo gl @ foal omT e sl ot fNmrz?
(0) Foer Frwdt @ foqfb ore e 136 o fatace?

I PF TN @ifdg fieel =g 50 & FrRdie Tt 29 T GiRi<eel,
24 &« Twed Hfde I 11 T GifeEH @ Twed ofte Teon faww g
oo PR GRQEE af Shes sifte ey 13be @mbe TRl

05b



03

QG S, G5 6 TN 3

SR 3.9

S. (i) N GIBF WY e 2n T, GF SAGIHG 7 7 47 |
(1) T ™ WY GB Q = {g: p,qEZ}l

(@i7) a,b€ R;(a,b) ={z:x € RAR a <z < b}

TR SRET AT oo @it Adw?

F) 1814 ) 41 8 iig A) ¢85t 9) 1,11 8 i1
AT F n € N G T A, = {n,2n,3n,--- } A (] - 8) N YT Te7 A
R AN A, @9 I 059 Fiio?

) A q) A M) A q) Ay
o, g @RS A, N A @7 T Hoes $0a?

I) A q) A M Ay ) As
8. A,N Az a7 RIS oa @G =Tt T2

T) As q) Ay M) As q) A

¢. MSWARU ={z:1<z<20, € Z}, A= {z: zRwarexmy} 9
B = {z : z Glife® 2} | Fiewg @Toojcent eifeisst sffers ffaaw <=
F) A q) B
M C={z:2€ A9Rz € B} ¥) D={z:z€ A9 z € B}

b, (SADE A € B CTBF SoMAaCEe el (it 2R | IW n(A4) = n(B) =,
@RI F) 2 @ TTL) n(AUB) ) n(B\A)

U

A B

q MU ={z:2 @%® 4R}, A={z:2>5}cU R B={z:5z<
12} C U S@ n(AN B) €3 n(A' U B) 93 %9 Ay 391

b, MU = {z:z @M% 4R}, A={2:32>25} CUGRB={z:5z <
12} C U =/, S&@ n(AN B) @ n(A'N B') @ ¥« fafa =1



0

20,

2.

R
o0,
°8.

o¢.

oL,

Q.

ob.

3.

Twer e
N @, T) A\A=0 ) A\(4\A) =A
@S F, Ax (BUC)=(AxB)U(AxC)I
IMACBORCCDTSEE@IMS A, (Ax C)C (Bx D)
s @, A=1{1,2,3,--- ,n} 4R B ={1,2,2%,... 271} &6 736 g |
o8 (¥, RS FRAPTRT I @16 {1, 4,9, 16, 25,36, - - - } G=f6 OF© G5 |
NI T @, n(A) =p, n(B) =q IR ANB = A, n(AUB) =p+q!

e ¥4 @&, A, B,C 3® &6 ¥, n(AU BUC) = n(A) +n(B) +n(C) —
n(ANB)—n(BNC)—n(CNA)+n(ANBNC)!

A={a,bz} @R B = {c,y} ME& @B U = {a,b, ¢, z,y, 2z} 93 T 27,
F) ARIAA, (1) AC B (ii) AUB = B’ (i) ANB = B
q) Rfsa (AnB)uUANB)!

@I @ 30 & Frwidie T 19 o wdAifs, 17 o e, 11 & (o,
12 & 9IRS @ Gralte, 4 & (i @ graite, 7 & weAife @ (famife @k 3
o foaft aaR Mz | soow frmdt foaft e @b eafie

e (e AT B U= AUBUC

A °° c

) I n(ANB) =n(BNC) W, @ ¢ 97 ¥ [y 741

q) M n(BNC") =n(A'NC) W, R y 93 ¥ fafa =1
W) n(U) 97 W« [ T

e (oot U = AUBUC @@ n(U) = 501

05b



J08b

TG S, G5 6 TXNF )

R0,

Q9.

22,

9,

8.

RG.

F) z 93 W kT 390
q) n(BNC') @R n(A’'N B) @3 97 fafa 41
M n(ANBNC') 93 ¥ f[dy 39

oo G0 A, B @R C GolT RSN AR @F, ANB =0, ANC = & aR

C C B (Sfb@ &+ IR (IOTE Jy1 Al |

MR A={zr:2<2<5 z€R}, B={z:1<z<3,z¢c R} 4R

C = {2,4,5} 1 FRUwa G @6 10 s e 33

¥) ANB P ANB AN AUB

MM ARU ={r:2<10,z€ R}, A={r:1<z<4} GRB={z:3<

T < 6} 1 0T GIBYTET G5 46w AufeTs eom

F) ANB q) ANB MN ANnB ¥) AnNnB

facs efetwta A @ B @16 ewi iR, AUB A 99 @R A6IR 9@ A € (AUB)

aR BC (AUB)!

F) A={-2,-1,0,1,2} @R B = {-3,0,3}

Y A={z:z€N, z<109R 2,2 T ffdeF} @R B={z:2€ N, z <
10 4R 1, 3 @F YfTes}

faesg dfetst ANB Rfa w3 e AR I @, (ANB) € A 9R (ANB) C B

) A=1{0,1,2,3}, B={-1,0,2} 4 A={ab,cd}, B={bz,cy}

@I @R FEE VAR N [ foan, T ¢ AR «Afera Aot s
sfapifere @ TR oAt (7T 60% =A@ Rival, 50% RI@ T, 50% =@ =&,
30% =& fafoar e i, 30% =@ [ifvar ¢ &M, 20% =& T+ @ *Zaq q7r
10% =& foafs 2fgeiz ot |

T) woodl Fouw Bal b sfdst fonfba @AbE it i
¥) Wooq FOE Al T AfGPIE N (9 G306 Ae?



R Twey e

W, A={z:2€ RAR z? - (a+b)z+ab=0}, B={1,2} 9R C = {2,4,5}
F) A CTBR SommE Ay +41
d) @8 &, P(BNC)=P(B)NP(C)!
M AMIITIA, Ax (BUC)=(AxB)UAx )

24, 6 @ffds 100 & RITET N0 42 T FHIA, 46 T IFCF6 IR 39 T WIKT (AT |
qME Y 13 & Foe 8 TFT30, 14 & IS5 8 WAl GRR 12 & FHIe € Wil
AT AR | ARIGT 7 & (SICAT (I A7 7% |

3) ke foaft T el au= TamT G160 G (ST (T AR w1
G QAT G5 (SADeE (ANG |

q) Tood T Sfife foafs c4as siews o fadfa <91
%) TOGH TE (FIENG B CAER A7 FOG GG VG (AT ARH?
. P(o), P({@}) @16 fdy 3

3., 97 I ¢ 7 o5 1 (7 et 19 tofF saret Tt et fMrene w9 tefe waret
T REe w= & tofd Fare?

vo. A= {z:x¢ A} OB A @ fvge wiema o1

FIF (Function)

997 (Relation)

AT AW SN G5 X G99 TAMIACR NP WA (6 X 8 (6 Y G SAMIo[cena
T [Rfey 7 [Regeat F[F1 @@=, }eiRe YT G6 N @ IT-R0 T0F, @I
Q eTet TN @ifag sifde 32 759

Trizad S, Wi IR A = {0,1,2,3} @ G 1 A GBI SHAMTAR WG 2 < y
TWFBEE Ax A @@ 8HEH S = {(0,1), (0,2),(0,3),(1,2)(1,3), (2,3)} &l It =1
qE, @A S EBF oY SACENT R (440 q2F) < (O 900 | GTFed S
TE A G e < o=

TRIZRY Ob. WA I (R AR o 91, b W, ¢ I8 =(A, d @B =, e &, f
TG (TR B | AT APIME GO F 403 Nt AR F = {a,b,¢,d, e, f} | F GG
oI 7 odfie ¢ JE y @ Ok IR B = {(c,d), (¢, €), (d, ¢), (d, e)} a1 I

R0db



R0

TYE S, C6 8 T 0
4 A, @A B CUH TOE ST AT Qe et [Golw wesited ©i | B
@76 T F (B O &F |

Al 8 (TFW). X € Y (6 T M ISAT P9« (6 X x Y «@F (@A SATHE
XY Q@ @D qgu @A a9 RC X x Y & X o Y 9 Iffe o7m )

I Z G0 "z A y GF " AFGCE FACKHCGT (16 Lo 641 4

FeNq (Function)

GG Tt FIHwE Gt +ifdtes qafb wrore geaf aw | Ieafie awrem w3
v idl 925 GT6R g PP f[Reasal +4 2F

TR R0, Jr8H IPNE 6 ST MG (@ T ©OF p = 277 TR o 1 =W
Q@RI 7 BT 08q TP 6 p 5o1e U8 AN e a1 Qe r IR 2fTers 1Y
AE & p O I 8 (FIE G0 A AW 2 | WA 6, p o 7 GNP a0
T @R TR p = f(r), f(r) = 27r

@ T TS A r G TS G X QO p @3 JFS BB ¥ @ a6 Hiew
LTINS AR IS 4R T | G FHE X (AT Y (S I &7 {(r,p) : r € X
AR peY 8 p=_2nr} e R T <1 FFE Gl TN @feig sifcte 139
R F AR

AW ¢ (FX), W X 8 Y G5 W W3R (RIT NI S8t X G6F &0 AT
St Y G GF(6 8 (T AF(0 TAMTE MG s W o @ e X QT Y
«q e G FHAT =0 =1 GFA TN f, g, F, G Toxm &Sl% 7t foa w4 =)

RGN b (COITT 8 (FE), I X (B e Y (B f G35 TN 27, ©F T
f: X oY e g sa 2@ X OB f: X > Y T Ot (domain) 432
Y G5 G99 (@IS (codomain) J#1 2T |

eeE q (dfsfir 8 AT afelm), ™ F: X - Y TN 98 £ € X 99 A
y € Y NS 7W, O G2 FIE WA oy F 2 99 afoRy 3t 3@t (image) 9 =
@ y a9 &1 AR (preimage) T W IR y = f(z) B ©F g w1 =)

A b (@@). f: X o Y TONES 98 Y O9F @ A SAMT X @ (I
TAMICTR T ], GG (PTBC3 f TR (I8 (range) o1 2W € "(q& f" 741 &1
MW IR ER f={y:y=flz) @Az e X} ={f(z):z € X} THNT A
@8 [ PICITE Y a7 TABIG |

Fiexaee [foweia a6 a1 T [ooa Sriggasyea 7% 91



28 Twor sifde

TAad RS, fiz =2z +1, z € Z; oS YA OB Z e Z @ 936 Free Ifan
| G2 FIAF T R ¢ @7 &ffSR® y = f(2) = 22 + 1; TADT @,
©F f = Z qR FH09 @&, @& f = {y : y = 22+ 1, z € Z} 7o [«ware
GRuISIERe I

w R WCWB F= {(Oa 0)7 (17 1)7 (_17 1)) (2a 4)7 (_274)7 (37 9)’ (_3’ 9)}
a3 FeAT I I, I @ ET F OF TOES SR 2T qoiF i@
G5 3R (98 TE F 99 Togs SAEICENE Qo SeeiFojied (16 |

adfie o F = {0,1,-1,2,-2,3, -3} aR && F = {0,1,4,9}

qFP TF FACE GURE L @ @ F 99 98 ¢ € ©F F a7 dfel® F(z) = 221
Ty @, 930 ST ET6 (6 T2 G0 FieA I Fca 73 fon o5 Faraces
A e for 27

Trigad 0. A5 e T F @9 (OITE A 8 @&E B (@ oAb oa war
A T W, @A A 93 AT [T (AT 93 8 F7 GG Sig s @t wiww
IW B GCNBT @30 8 (@9 3o [Jre o TR (A9 f5d) | Sy @, Tesea
@ITele Red «ofs @6 Y 119 Soeit B s wieafbee fofee w41 71 (eitas foa) 1

9 TN (Inverse Function)

faees fonfh fora foaf Fivm 3 w41 zat=)
A B A C A D
- el
. = -

T) BT AT FOET FABT W/ 0 — 1,0 — 2,¢ — 41 93 FIOFG 4F-93
g A T @ 3 O @I AT dfelm @R

Qo3



oGE S, GI6 ¢ T e

) TBAET R g o 9 ¢ — 1,6 — 2,¢ — 21 @3 o’ A
% 49T T @ b 8 ¢ U dfefF 21

) THET OE R TR G/ ¢ - 2,0 = 1,¢ > 31 U8 FOFG 9F-a%
8 AT | (NI L (FICIEH D AT TOF SAWITAR & (ST A a7 a0
8 (I 35 TAMW S TR T, D @ A (5 G3fd T e zrn,
@ FIE 2476 IS oIS Hiodq q=1 =W

et » (oo TeF), TEAFMN, f: 4 > B 93 @3-9F ¢ AT e 36
TN g : B — A IS 27 @A 4T9F b € B 93 & g(b) = o IW 8 (7 W™
fla) = b T @] TN g & f 7 R P 71 27 @2 f-1 7 ot v =@
Wg:f‘ll

Toita ©itd fora ffe el 7 f1 D - A @R 1) = b, f2) =
F1(3) = ¢ 9 oy 93 forg e wieew 73fha feidie T &7 73
TwigRe 98, WA €, A = {2,3,5,7} @R B = {1,2,4,7,10}1 A @9 & @& WF
7 B @3 @ @ Wy ooy @ araee Wiva fora Siw fofee st (e zeet:

Ny
N

@A D = {(2,2),(2,4),(2,10),(5,10),(7,7)} 9% Gf¥e Fopma @R oo
FNECYEAR @B, T @ 93 [Foregel wH I T I D G TOwS
TGN AT I 4 «F 77 8 o 9 B @ o7 @ 2 o 74l
S wes Rorey 1 @dis, Dc Ax BYR D = {(z,y):x € A,ye BOIRz T y
fqerey), it D G166 A G5 (E B G5 90 o197 |

TR ¢, ISR YR SIS (6 L = {(z,9) :z € R, y € R R = < y}
facaoa 391 2B AT M 0, b 9T GF o < b IM @ (& IM (a,b) € L 1 R
L (75 714l Ired Y (RIG-C F9IF AT 2F |

W’-‘l U, e @ 973 (relation) T T2 ‘{@ we |

-8, Twed Affs, »¥-307 @




W Twey ffae

FANY: AT I AT TR T T FEL 2 5 4,2 5 5 @R 3 = 4,3 > 51
2T &5 TPIF2 THewe

THIERd Q9. [z — 222 + 1 TN (@& T 39 @ @i X = {1,2,3}

AL f(z) =222+ 1 @AMEF z € X |
f)=21)2+1=3,f(2) =202 +1=9 @k f(3) =2(3)2+1 =191
~.{1,2,3} @< 78 @6 = {3,9,19} 1

TARTA . f:z o mz + c TINET & 2 qR 4 @7 AfSRkg e 78 —11
o fada

F) m ER c @I NN |
¥) f 93 98 5 a9 afelm
W) f 9 QA 3 9 AT effelkm

Y

F) f(z) = mz + c Q9 ST AR
f:2o79dR f(2) =7 2m+c=7------ (1)
fiao 19 f(4)= -1/, dm+c=—1------ (2)
(1)8 (2 AT AR M= —4 @R c=15

¥) f GHAHEH 5 GF 3WS f(5) = —4 x5+ 15 = =5

W) 3 99 oAF AfoRT £ 7@ f(z) =3O —42+15=3FA2=3

@ F={(-2,4),(—1,1),(0,0), (1,1), (2,4)} TTaE T FT? @ (I @
@@ W 91 I A F a9 sy @3 @ ey 9

TEF; (I FIHT F @ (BN G (SN ATF IWY 1 @ oy iy F(z)
S Ta1 TR Tt fdifRe =01 wtve T coltn B A =1 @ ¢ (oI
RO @ ETH0e a7 41 27, AT AT BAMITR & F(z) Mdifae Qi

Taizad *9.  F(z) = V1 — ¢ R 3o st oo s 11 F(-3), F(0),

F (%) , F(1), F(2) @7 Wt @71 ewife et @y <11

TN Fz) =vVI—zc R S@@AIM1—z >0 1>z 9, £ < 1
oM@ F={z:2€ RAR z < 1}

Y 4



03

Y 5, G5 6 T 2

) e W Wit wiew ww? q@m\al

[z — 4z + 2 79 I(Fe T I @G D = {—1,3,5} | T @@
C’iﬁﬁcﬁWI

%) e S TR et Axfore Iq T4 @32 @MY Fiedw of i 91
@ S 6 @& S W 7, @AW A ={-2,-1,0,1,2}1

() S={(z,y):z€A yec AdRz+y=1}

R) S={(z,y):z€A yec AdRz—y=1}

(© S={(z,y):z€A, ye A aR y=2z?}

8 S={(z,y):z€ A, ye AR y? =1z}
q) F(z) =2z — 1 9 I(FS P o

(®) F(-2),F(0), 9 F(2) fada <=1

a+1
® r(*

(®) F(z) =57 ¢ g w91
(8) F(z)=y T z 39, @A y € R

)ﬁcﬁrw,mmaeRn

GF-GF T (One-One Function)
57 oAb £ wieeita 9 o foF swome afel 1wt fom)



W ey e

A Yo (UF-aF FIE), M @FF T f @F G G (O fon o5 wena
2f Sy 51wt fox 27, o@ T GF-9F (one-one) T &0 27 1 Tefie
xl,acgemfu‘l?‘\’ $17é332w_f($1)7éf($2)|

THET e (A A T, G FINT f: A - B 9I-GF FINF 70|, M 8 (@9
ﬂﬁf(ml):f($2)w.’171:$2®m$1,$2€14|
Twizgd wo.  f(z) = 3z + 5, z € R TG fF 993 HiHE?

RGN WA I a,b € R R f(a) = f(b)
SRFT3a+5=3b+5%,3a =30, a=b

Ao f TR @F-aF

Twizad 03, A @, F: R — R, F(z) = 22 FA0 99-9F 73 |

W 2 = —1,2,=1 AR A, 2, € N F 2, € @ F 9R 21 # 5 |
R F(21) = F(-1) = (1) =1, F(z;) = F(1) = (1) = 1

adie F(z;) = F(zy), .. F 99-93 741

TOF: (I TG oGS oq7 FIHIT 718 208 A |

a0, f(z) = ——, z # 2 A TR &y Ry w
<) f(5) T Q) 12
YA

F) flx)

2’

T
= b
T —2

L) = —s =2 =1

x F#2

2
5-2 3 3
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o f(m) = o0 +3“‘W<f() 2% + 3
a9 f(z;) = f(xz) XA, TN 8 (@<= W
2r0 -1 2z, -1 2x1—1_1_2a:2—1_
221 +3  2x9+3 "2+ 3 279+ 3
aT2.’L‘1—1—2.’L‘1—3_2.’1:2—1—2.’1:2—3
’ 221 + 3 N 279 + 3
—4 —4

?T, 2.’L'1+3=2IL‘2+3

"%, +3 21,43
?T, 2z, = 229 3Tm1=x2'£§ll

°*1=|f%«ﬂamas‘$r°‘m|
z—1

mmmf x_’z ¥3’ 3 T (@) = 2$+3
€, fz)=y .z=F(y)

2z —1 2z — 1
é]ﬁlﬂ,f(x):2w+3 ’y:2z+3

A, 2y +3y=2c—-1 9, 2zy — 2z = -3y —1
A, —2z(1 —y) = —(1+ 3y)

o=y

W) = g e = )

q, f(z) = % [oe “f9aen ]
w, 2f o) =

o= fafie) = af

1—z
A1+3x=2—22 A2 +3r—z+1=0

A, 22 +2+1=0 A, (z+1)2=0

05b



05b

QG S, G5 6 TN e
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(437) TTAOT @A z ACF Tl TS IR |

o @A w7

F) 1,1 Q) 1, 14 A) 4, i 9) i, 11 8 it
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p AHfEE I, efesT it qae s AMT Besive fdT Face iR
> TM SR A SAICH AP FACS AR |

T, {39 8 I

I @t 26T GFifed TPBRMANS @I et Gbe @ afadifas swey Ao
I, OF AOPOIFE BaF &t T AR GO0 OF (St Je 31 I At «fo
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z=—13F/@AR, c=r, a+b+c=p+qg+ra9Ra—b+c=p—q+r @
A MAIATN @, a=p, b=gq, c=71

W) IYFASIT (A I @, T TP £ G & a9z + 0,27 4 agz™ 2 + -+ +
Un1Z + Gn = Pot™ 4+ P1&™ ' 4+ Por™ 2 + - + P + pn W, OF, g =
Do, @1 =DP1,° 5, Op—1 = Pn-1, Gn = Pn

adfie, Tl HrEq T ATF ¢ U7 G2 TOYG ARNGH T I |

TOF: 7 B n VAT IZoAF AT FAYEANE ap (o AR-TA), a1 (0 FR-67)
Zopiv (et SffFure |

9Cen (Identity)

w3 A P(x) € Q(z) T 2 GF & AN (A, YR VOIS SCSA 971 TX IR
©f RS & T P(z) = Q(z) T4 =1 @U@ P(z) 8 Q(z) I+t 136 wfeq
1 = fozce wom oz <o 21 AMRIOIR 998 HAPTRR 2o Aemfdei Af
ATSIE & (identity) I 2F, I A 13fore Al vaeq ©m @33 = @2
BEPICRA (SIS W & A% w2fod W o 2/ 1 @, z(z + 2) = 22 + 2z,
(z +9y)? = 22 + 2zy + y° TOIR TSN |

oY @ Troiwe Ty

O3 IR Y 2 HCA IR A5 T4 7031 A 3G Swremet et w4
Tzt 8. I P(z) = 22 — 52+ 6 T, ©W P(z) & (z — 4) 94 ©Ff 37 qIR (73S
Cq, ST P(4) &= TN

TN P(z) & (z — 4) @11 Heoa seet ©et a1 2T Sraieey 21

z —4)z? — bz + 6(z — 1
z? — 4z
—x+6
—r+4
2

@ARY P(4) = 42 — 5(4) + 6 = 2, TOAR, O P(4) & FAT |

Y 4
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g 3, Aeetfafes aife 80

izt ¢, W P(x) = az® + bz + ¢ W, W@ P(z) & z —m 9= N IR (AN @,
SR P(m) 9 AN

TN P(x) & z—m 24 F0oa Seet il 3 1 QRIt SINes = am® +bm+c!

T —m)az® + bzr + c(az® + amz + am® + b
azx3 — amz?
amz? + bz + ¢
amz® — am®x
(am? + b)z + ¢
(am? + b)x — (am? + b)m

am3 +bm+c

AN, P(m) = am3 + bm + ¢, IR ST P(m) @ T |

Toitee 92 TwreRd 92fb (e AR alfewifb it gigent siheat 1w

afSeat 3 (St Tosivg),  IW P(z) AT WA IZoA T GR o @I WS Aep
R, OKF P(z) & z — o 7 O I SN P(a) S|

gt P(z) (F 2 — o A O DK SN Y 0 A0 4y 2 A |

WA I, O R R Slwe Q(); SIRCE, Sl AT, Se ¢ @ &y

P(z) = (z - a)Q(z) + R

TS ¢ = g I AR, P(a) =0-Q(a) + R = R\
T4, P(z) (R z — o QI O I O P(a) A
TRgd v, P(z) = 23 — 822 4 62 + 60 (T z + 2 QA O TG, SHTE F© FA?

Y @RQ z+2=2—(-2)=(z—a) AAMH a = -2,

HoAR, N = P(—2) = (—2)% — 8(—2)2 4 6(—2) + 60 = 81

Afoee § 4 weqwacd fve dfeeifbs awid v a3

afest &, I P(z) G WA QAN T GR a # 0 T, W@ P(z) & az + b @

WWWP(—S) EIo)

Az A, I P(x) = 3622 — 8z +5 (F (2 — 1) QAT O FHCT ST F© I?

2
W:ﬁzﬂzrvrmp(%) :36(%> —8(%>+5=9—4+5=10|



88 Twey AT

Wiz . qW P(z) = 523 + 602 — az + 6 F x — 2 TR O JIAC O 6 2T,
©W ¢ @3 W [y F9)
AYE: P(z) &z — 2 Q€ O ST ST TR,

P(2) =5(2)%+6(2)?—-a(2) +6=40+24—2a+6 =70 —2a!
HSIPATE, 70 — 2a = 6 A, 2a = 70 — 6 = 64 TR ¢ = 321
TR 5. M Pz) = 23 + 522 + 62+ 8 W AR P(z) (F 2 — o GR z — b 7= O
FACT IR ST ACE @A g £ b, O& T8 @, a2+ b% +ab+ 5a+ 50+ 6 =01
ANYN: P(z) F x — o 9 O FAE ST AR Pla) = a® + 5a2 + 6a + 8,
aR P(z) & z — b A S FAC ST = P(b) = b3 + 5b% + 6b + 81
*STPACE, a® + 502 + 6a + 8 = b® + 56% + 6b + 8

A, a3 — b+ 5(a® - %) +6(a—b)=0

A, (a—b)(a® +b* +ab+5a+5b+6) =0
s (a®+ b +ab+5a+5b+6)=0, ARZ a#b
afemt o (Teoivs TA4m), AWM P(z) 49 MR 27 T @R P(a) = 0 T, O
P(z) 99 935 TAMT 7 — o I
&Y P(z) IZAAE 2 — o T O FAE OMITTE SN SR ST = P(a), I
&qve =S eEI 01 Wi} P(z) I 2 — o 7R Rl
5.z —a R P(z) 99 G35 T |

TeoivE Bt [R=1dre St

dfewmt 8. 1 — o I P(z) 20T @3 Teoims 27, ©@ P(a) = 0 TR

AT ARY = — a, P(z) IZMT G B, oAk QLEes 9 Q(z) “Neq T
@ P(z) = (z — a)Q(x) !

QA 7 = o IW @ W A, P(a) = (a —a)Q(a) =0- Qa) =01

TR Yo, IS @&, P(z) = az® + ba? + cz + d I ¢ — 1 GI6 TeoAWS TR
IMme @@ M IMa+btct+d=0

ANYH: T, a+b+c+d=01

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

Tod,  — 1, Pz) 99 G5 TAMS [SLoAmS SAWR RIC] |

RoSb



J08b

gy 3, Aesiffes i 8¢

@I WA I P(z) 9T 936 TeAm® £ — 11
O, Brotmred [Reidre Boisitm TR AR,
Pl)=0"dR a+b+c+d=01

ToF: 2 — 1 ¥ VAR @ @I 7T 936 Seoive =03 I 8 (@3t I 3B
TR NS 0 T

CAIRAL 3. AN, P(z) = azd+br+ca+d IR T SR, 0 £ 0, d # 0
€2 z — r IZAABT G0 BT | (ARS8 @,

F) AW r g fTRY T, OW@ 1, d qF TS T
Q) T =L ARG wim oife Tm R 7, O  p, d 99 TAMS 8 ¢, o OF
q
TeAMS 2T |

SAAHI:

T) TeAmME TR el SR (IF R IR @,
Pry=ar*+brl+cr+d=0 q, (ar? +br +c)r = —d
@ARR (ar? +br +¢), r 8 d ATHPS TR, TR, r, d 9 96 TAWS |

) TAWE oA oo Botsiivg (AtE ot IR
Pry=ar*+bri+cr+d=0

@ () =e(5) Q) re()re=o

A, ap® + bp?q +cpg® +dg® =0------ (1)
(1) CXTF NS T (ap? + bpg + cg®)p = —dg®------ ()
«R (bp2 + cpg + dqz)q =—apd------ (3)

QH, ap® + bpq + cg?, bp? + cpq + dg?, p, ¢, d, a ATSNIE FARGH |
oA (2) (AT NG I, p, dg® 99 G TAMST G2 (3) AT #Ane T,
g, ap? 9 OB Teome | 79 p 8 ¢ €T +1 T @I AR TeAwE 7131
AOAR p, d 9T G0 TAMS GR ¢, ¢ GF GG TLAW |
TOW: THART Twizdd (AE ONAl TF IR ¥, TS SR ARICT S
TRARRIG AR P(o) @7 Teotve P o eem P(r) qR I P(g) ATt

QTS 1T, @A, 7 IZAMMOF I TR BRIAMF (r = +1 TR) GR s IZPMBF T TR
TAMS (s = +1 FTR) |



8Y Twey Afie

TiRad 3. P(z) = 2® — 622 + 11z — 6 (& T Rusme 321

FANLI: TG IZANT FTRATR, 7Ryl G &I W = —6, T 7= = 1)

Qe ¢ I A4FRY TW 9R P(z) @F I 2 — r AIET @H TAMS ACF, R
SR —6 @F TS wfie, £1, +2, 3, +6 OF (I G I | G¥F 7 @F @A
fRfen Ta w5 P(z) A R0

Pl)=1-6+11-6=0, -z — 1, P(z) €9 GI6 T |

P(-1)=-1-6-11-6#0, ..z +1, P(z) 99 T4Mms ~71
(2)=8-24+22-6=0, ..z — 2, P(z) 99 4> T |
(-2) =-8-24—22—-6#0, ".x+2, P(z) 99 WS 77|
P(3)=27-54+33—-6=0, ..z — 3, P(z) 99 4> TMF |

@Y, P(z) 99 W@ 3 @3 foaf 1 T@w o =i (oitg, Toak P(z) 99 &
(I TLAMS T AT O ©F I AL |

o P(z) = k(z — 1)(z — 2)(z — 3) A k &L

TORATF 1 9 AE® Wiced 77 [ F8 A I @, k=11

Moql], P(z) = (xz — 1)(z — 2)(z — 3)

TOF: (I IPA P(z) F BT R II9 & 89 (2 — ) WA 996
T T @ P(z) & FER (z — ) A9 O I WA Pz) G APTRS

FARTA BW@ P(z) & P(z) = (z—r)Q(z) TR @& I | GIAH Q () 7 il
P(z) 9 W@l (AT 1IN WoeAT Q(z) 47 TeAma fefay It waria 2re =7 |

Trlgad Yo, ToAME RTEe F9: 1823 + 1522 — 2 — 21

FAAY: A B, P(z) = 1823 + 1522 — z — 21
P(z) 99 §J %W —2 OF TAWMSIYRR G5 Fy = {1, —1, 2, —2}1
P(z) 99 T 72 18 @9 SAMIIALRA C16

F={1, -1, 2, =2, 3, -3, 6, —6, 9, —9, 18, —18}1
tﬂ’i‘lP(a)ﬁIﬁWﬁﬁ,W,a=£ﬂ?‘ireFl,serl
a=1%F, P(1)=18+15—1—2#0!
a=—1T@, P(-1)=—18+15+1—2#£01

v

R0db



R0

g 3, Aeeifafess e

o=y p(—;) =18 (—3) +15(5) +5 -2
TodR z + % = %(2z+1) odfie (20 4 1), P(z) 99 935 TeoAms |
Q9] 182 + 1522 — 2 —2=1823 + 922 + 622 + 3z — 4z — 2

=972(2z +1) +3z(2z + 1) — 2(2z + 1) = (27 + 1)(922 + 3z — 2) |
R 922+3x—2 = 922+ 62— 3r—2 = 3x(3z+2)—1(3z+2) = (3z+2)(3z—1)1
o P(z) = 2z +1)(3z + 2)(3z — 1)1

TR 88,  —3x2 — 2zy + 8y? + 11z — 8y — 6 (T BAMCS fRTaEe 9
ITAYA: (T 2 TS HMC € 7T W AveT I —322 4 112 — 61

—322 4 11z — 6 = (—3z + 2)(z — 3) WA (3z — 2)(—z +3)------ (1)
SRIF (P9 y THTe Mol 8 g7 7 2iheql T 8y2 — 8y — 61
8y? — 8y — 6 = (4y +2)(2y — 3) QLA (—4y — 2)(—2y +3)------ (2)

84

TAEE (1) 8 (2) 99 TRAMPYENT ANFW FCA AWG AR Teoiws sAnewm AT, O
U +2, -3 TLA —2, +3 Tox A wR 97 0 TR 67 @l ¢ @k

y 99 R |
. Tl Seoive (—32 + 4y + 2)(z + 2y — 3) 9@ (3z — 4y — 2)(—z — 2y + 3) 1

fite Sestve (@ EF G5t TBIT FAT &Y WAL 7y AT A —3 2+4.1 = —2 TR

3-(=2) —4-(-1) = —2 RfeTm ¢=s “AifR

) OPITTT BASNTTR T ST el 79
() stey: 423 — 7z + 10, ©EGF: £ — 2
(x) Stey: 523 — 1122 — 3z + 4, OGS z+ 1
(©) ©fEm: 2y3 — ¢y —y — 4, OGS y+ 3

(8) wtem: 223 4+ 22 — 18z + 10, ©f&: 2z + 1

e

3) M P(z) = 22 — 623 + 52 — 2 T, ©R P(z) & sfRe 3g=@ w=t ot
T@ SR fadf 9
() z—-1 R -2 (® z+2
8) z+3 (@ 2z -1 v) 22 +1




8 Cwoy e

%) A8 @, 3z% — 422 + 4 — 3 T @I TAWMS (z — 1)
q) 223 + 22 + az — 9 PN G0 TAWF 2 + 3 A ¢ 9F T 7 91
8) A @, 23 — 422 + 4z — 3 AT GIB TrAWE 2 — 31

5) W P(z) = 22° — 522+ T2 — 8 W, O P(z) (T ¢ — 2 TR O I
TENIT AF ATF ST Tl AR e w4
®) A8 @, 4z — 52% + 5z — 4 I £ + 1 GR z — 1 AR T=oims |
®) e R o
() 23 +222 -5z —6 R) 2 +422+2—6
(®) a®—0a?—10a—8 (8) z*+ 323 +522+8x+5
(@ —22%+6y*+zy+8c—2y—38

e IR, AfSTT ¢ ve-ehie Al

TEfEE P I IZAAT AT A T G2 JE, T AN I
(homogenous polynomial) 351 T 1 2 4 22y + 5y ARG 2, y oites G2 VAT 96
ST IR (AR STORF AR WAl 2) |

az? + 2hzy + by? ARMB 2, y v @3B R @R Sfas @f, @A, o, h, b
S WGz, y, a, h, b ASIE v [(CIHA 41 T G5 ¥R SeoTLed foq
AR FINEGE I 1 222y + y22 + 922z — Szyz IFMIO , y, 2 EPR foF N
TANEIF IR | (AR TS AR Tl 3) 1

&foo =i (Symmetric Expression): Fif¥E 57e FAeRfere @i Jeweififes qif+ e
eI &% v W R[Kfaww 1w 1l weifaafSe i, o qfifies @ sereoms
A (symmetric) ¥ <=1 =31

a+b+c TS g, b, c T Af ST TR TR, o, b, ¢ TFR foAbT @I 726
it fifawc aifdfs avifeefSe aite | 3O, ab + be + ca AR o, b, ¢ TET @2
22+ 92 + 22 + 2y + yz + 22 ARG 2, y, 2 v efest =

g 222 + 52y + 62 B 2 8 y velTR AfSTT 77, A ARBTS 2 8 y GF FTIF
i RANE 202 + 5y + 622 e ARfES =7 1 fedq ¥ s fom

- A (Cyclic Expression): T 5o1% Aeafers @ itat FfATe 2o voe o
A, TSI b GOl B R QORI BEIE AW Bl STA NieA Aif¥fG I
sfffSe 1 77, o afifbe @ foF vacea SfalRe o uaf ve-afie afd 2t e
afess A (cyclically symmetric expression) J#T 27 | SA9CAIR * Afdew o
foree o seiaita T W R G AR v A <= 2w AW

Qo3



gy 3, Aeeifafess i 85

=

22 +y? + 22 + 2y + yz + 2z ARG 2, y, 2 NPT GO TSNS A, TS @re
PEIRIE 1 @F ARRCS y, y @F AfRCS 2 qR 2 GF A ¢ T ARG G2 AT |
GO 22y + y2z + 22z A 2, y, 2 TP G vP-FNF A |

2% — 2 + 22 A vo-Sh I 73, I GTe z T _E gy, y 9T/ 2 GR 2 G9F
z I RS o2 — 22 4 22 e A = T 7 91 e fom

oAb verced atoe eff o 9if ve-feie | g ltere ve-Sfie M afost 731 @,
2 (y — 2) + 12(z — z) + 22(z — ) A0 vo-ofe, g aferts 731 w9, qfHfbce
¢ @R y S R FHA y2(z — 2) + 22(2 — y) + 23(y — z) AW =heq AW T &=
A s fom

ToF: IR ARG 2, y A S F(z, y) TSER @R 2, y, 2 HRA S
F(z,y,z) SIPIET &e 714 oo 41 27|

e mm,§+%+§aﬁ%aﬁwwﬁ—§wﬁ$n

Pe-She PR Seeice fReee

@35 AT Teoimcs [Raiad I (@I «1-3fgl fas (72 1 STigraers, if¥ifee aweee
AR I TAVE (@R FA W =S Y AT @ 93 He gl «iF
Teoime TASNITR A @F I GIIEF Tesime [T T4 27 @3k e vl @
ANifa *FS) [Riaear T woaeR Sevms i ot =3

«q et T @, a, b, ¢ B

F) @A SF-FNE I (0 — b) @6 BAME T, (b — ¢) 9R (¢ — a) 8 92
BE-FHE IZAT CAME Q|

¥) 4T WA ¢ ¥ VAR TANGF 5-FNS 20 TSN k(a +b+c) 8
k(a® + b* + ¢*) + m(ab + bc + ca) @AM k 8 m &L

THi-q, Sweq e, sT-dow @A



@o Twey sifde

W) w3 IR I @I W @, TSR A W TP qE WA TN 2, O&
T3 2R waget sm vEbR Re A NI 2

TwEd 3¢, be(b — ¢) + calc — a) + ab(a — b) & TRAME Reswd T

FAYE: Qe 936 e it =@R )

&N #WfS: be(b — c) + ca(c — a) + ab(a — b)
= be(b — ¢) + c®a — ca® + a®b — ab?
=be(b — ¢) + a®b — ca® — ab® + Fa
=be(b—c) + a?(b — ¢) — a(b® — )
=be(b—c)+a?(b—c)—alb+c)(b—rc)

(b —c){bc—l—a —a(b+c)}

— ¢){bc + a? — ab — ac}

—¢){bc — ab — ac + a?®}

—o){b(c—a) —a(c —a)}

fasry sxfe: ene AMBEE o qa IR P(a) W3 ©ITe o @7 RIS b @ @R @,
P(b) = be(b — c) + cb(c — b) + b2(b—b) = 01

oA TLAMS TAAW SN (o — b) &AWe AT 936 Tesims | 97 @TY &qve
ARG se-fie A, CER (b — ¢) 9R (¢ — a) T gwe AFBT Tesime |

ovs wiffG foq Wale TNifas ¥ @9 oo @ Wae Tesivie siveat itz |
TOAR O AWM I AT ©f I A |

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

@A k G0 71 a, b, ¢ GF TP AL &Y (1) 7 |

(DMAa=0, b=1, c=2 I 3,

1-2(-1) = k(-1)(-1)(2) .~ k=-1

be(b—c¢) +calc —a) +abla —b) = —(a—b)(b—c)(c—a)
TR sv,  ad(b—c) + b*(c — a) + A(a — b) (T TAMT KT 91
T 2We MBI o 97 I P(a) RImA1 I ©te o a7 A0S b I/ 41,
Pb) =b3(b—c)+b(c—b)+ A3(b—b) =01 Foark TAWMT S+ S (a — b)

gwe PR @I Tedims | T @Ry ave A te-Fhie [ GRg (b — ¢) a®
(c — o) Tor avg AfBe Tesims | ST gne MG oI T Tfas qf a3
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g 3, Aeetfafes aife 1)

(a —b)(b— c)(c — a) T&7 T@F TifaT Q| Foar awe AT Toig SeAmB TR
PE-FOE qR 9F TR FNGE [ k(o + b+ ¢) T, @I k 9 & |

nadb—c)+b¥(c—a)+c(a—b) =k(a—b)(b—c)(c—a)(a+b+c)------ (1)
a, b, ¢ 99 3P N & (1) 797 |
ok (1) R Qa=0, b=1, ¢ =2 3IPF i3,
2+ 8(—1) = k(-1)(-1)(2)(3) A k=-11
(1) @ k = —1 I R,
aABb-c)+b(c—a)+Aa—b)=—(a—b}{b—c)(c—a)a+b+c)!
TriEad 34, (b + c)(c+a)(a + b) + abe (T TeAWMCS TS 41

TK: B o @7 IZM P(a) T OIS o qF ARICS —b — ¢ IPW 13,
P(—b—c) = (b+c)(c—b—c)(—b—c+b)+(—b—c)bc = be(b+c)—be(b+c) = 01

ToAR TeAWE TARNG SR (0 + b + ) &WS AT G Teoms 1 eme ARG o
AR AN 5F-FNT I GR T GF VAR G5 T=AME NG (TR | JoAR FoF
A 128 WaAIR AN - 329l 261, 94 k(a2 + b2 + ¢2) + m(be+ ca + ab)
SIFIET TR, @A k8 m §7F |

. (b+c)(cta)(a+b)+abec = (a+b+c){k(a®+b*+c2)+m(bct+ca+ab)}--- (1)

a, b, c G99 3¢ ACH & (1) e |

(aema=0b=0,c=1aRA@a=1,b=1,c =0 IOE IS I3,
O=k@®R2=20kx2+m) . k=0 m=11

Q9 k8 m @R N IR AR, (b+c)(c+a)(a+b)+abc = (a+b+c)(betcatab) |

TO; TARA 3¢ UF ANYAT YN AKOT Ay FHSro Trrae sy qR TARed »q
« 3ffs @i 726t Bestme fRrswd <11 919
qafe e Qwafafes sf@: o, b, ¢ 47 3 AT &G
a®+ b+ 3 —3abe = (a+b+c)(a? + b% + 2 — ab — be — ca)
AN 9T w3B AfeTe e (I TR |
2o *wfS (e Awfifes afen e I@)
a® + b + ¢ — 3abc
= (a + b)3 — 3ab(a + b) + ¢ — 3abc
(a+b)+c—3abla+b+c)
(a+b+c){(a+b)?—(a+b)c+c?} —3abla+b+c)



Twed sfae

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

Ao *wfS (Tifae ve-Sfe IgMT 4ot IITT IE)

a3 + b3 + 3 — 3abe AMBT o 517 I P(a) €@ a = —(b+ c) IF 13,
P{—(b+c)} =-(b+cP+++30b+c)bc=(b+c)P—(b+c)*=0
TOAR a + b+ ¢ o e «f Soims | @R a3 + b° + 3 — 3abe To7
W@ Tfae - oM, Joar qffba wog Beams k(a? + b2 + ) +
m(ab+ bc+ ca) TIFIEF A, @AW £ 8 m 47T | ASGF, T4 g, b '3 ¢ qF &)
a® + b + 3 — 3abc = (a + b+ ¢){k(a® + b% + ) + m(ab+ bc + ca)}
QA &AM g =1, b=0, c=08Mda=1, b=1, c=0PTWAZ, k=1

qR2=2kx24+m)IMEk=19R1=2+m = m=-11
L a b+ —3abe=(a+b+c)(a®+ b+ —ab—bc— ca)!

I ¢ a®+ 5+ —3abe=L(a+b+){(a—b)?+ (b—c)? + (c—a)?}

gt o+ b+ > —ab—bc—ca

= 1(2a% + 2b® + 2¢* — 2ab — 2bc — 2ca)

= 2{(a? — 2ab + b?) + (b? — 2bc + %) + (? — 2ca + a?)}
{(a=b)*+(b—¢c)*+ (c—a)?}
a3+ b+ —3abe=L(a+b+c){(a—b)?+ (b—c)®+ (c—a)?}
TS ¥, T a4+ b+c =02, K a® + b + & = 3abc!|
e Q, TM a4+ 5+ =3abc W, SR a+b+c=0"_Aa=b=c!
TarREt S, (a—b)% + (b— ) + (c — a)® F TeAMCS RTsE

ge: M A=a—b, B=b—c, C=c—al

OREA, A+ B+C=a—-b+b—c+c—a=0I

Jodr, A3+ B34+ C® = 3ABC

adfie, (a — b3+ (b—c)®+ (c—a)* =3(a—b)(b—c)(c—a)!

N= N

05b



gy 3, Aesiffes i

Jw:  Tesimes ReaEd v
F) (3) a®® — ) +b(c? —a?) +c(a® — b?)
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6
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¥) B =3 aRn =7 A A fogfen 24 7 3>e 22680 =1 A a9 WA
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*jiies Syt (Coordinate Geometry)

7, TR ¢ W@ Jeeififer o wififer @ o wgET Ta =7 o
s Tifife Fiew +Afkfow | epififor @3 wes ResEd @i (Analytic Geometry)
g wAfafoe | Teta 77 “ATeraa ML 74w I ISR @R[ qrd 711l (R wififos
a7, TAgE, ggE, 98 ToWE foF aen a1 28 | TS 7 Aot A fow o
@ e waifs Aftsfaw Rene Descartes ((TIITE AN #ifafo®) | (Taiteq gafes
wififeq ¥ A% (Coordinates) & ©lAE ANMPINE FICSHAT I (Cartesian
Coordinates) W “ffofe 1 A wifvfs At Rund wifife o AT =
froq 1 O (Taiters Ruaad wififen o<qes <=1 9|

g GGIET AN O R TeE FICSH MRS (79l AWiTTd T 73
g TSt g Mt @ S v xS W A e 575
QAR fage 8 teeed CFama MfEg e wiEnar Ta T aR gor oerH
TEEERIE o ey «ae 12 fia sieaitet SeeE Teed Rdwe @ o w4t
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> 726 [ TS Ay el Faes AR

» IRERLIR DI el i FACS ARCI |

b RN AN ey Face e
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» T G e g fage 8 veeed crawe T FHre AR
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YIS FICSAN IS (Rectangular Cartesian

Coordinates)

AASTER R St @ifire mewt TR «fs GRree Soiftert, e o, 32-99
THAfRer GN & (@ PoITEE ToiR o1 T G ATORRR AN | A0 PO SoAf©re
T G @R ToifFert T e @B wed e WS @i [ e
T A (e ST T T | AN qIRS (i (WS g Afde wweie
feftae &y @ ST wftes vRfb sfeeiait et =ee S g vae s e |
T I RO 1 T ~eiaeat 120 et 20 @i s e <o @3
2 Uwrs Aa

(T FSLF AT T (7 I G+ 7RG T XOX! @R YOY' v
XOX' & 2% (z-axis), YOY' (@ y &% (y-axis) €2 (¥ 79 '0' & Y (origin)
@A 2

Y

Y

QT 40 A% o S @i [ P Sy P W @ XOX! adie, ¢ %
aR YOV’ adie y ST TG 7% IS PM GR PN | O y % gre P [kqq
We=NP=0OM =2 @ P @93 g= (abscissa) It z =& (2-coordinate) ICT |
I ¢ &% 2 P R g% = MP = ON = y & P 779 &If5 (ordinate) ' y
W(y-coordinate)?ﬁ'@lwe@T%WQQSWWWNIWWP
9 AT TS y &F 8 g TF YO P Y 7% 799 @RI GR ©Ie '8 y o
T S P 77 A P(z,y) &€ a4l & a1 27|

e A < (z,y) G0 SN JAY T A0 wor @ 7oikfG @it fHoa v
©I% 2 £ y T (z,y) 8 (y,z) @R 926 for [ 01 ok A AR (=27 IR
T GG ST AT (@A [T AT TSI FICSHA A o =F |
T ¢y ICFT O AFE YO AT 8 A APE §X INTF @ A_E {96 2
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X GIR y ACFA SAT FH 0 A |

ToAR (P e (TS §& 8 (FIf6 IWSW OX ¢ OY IR I ©itd Freare
e U@ 1 GFROE FUTT §& 8 @0 0X’ 8 QY [T I ©Ivd STrede e
P |

AT RIS TFT . FANoe Y
X0y, YOX', X'0Y', Y'OX 4% T ogEM STERSN
Pl o ow =1 uE erepeee (o (4

el (quadrant) &1 = |
XOY TP &% 1 W @R 9 x° X
o AT R e ffimew
%o, o ¢ tgd TReM @ T oF BREPT o
et RRga ==iees oz wepiiea g .- .

TRl fAfoR pgeite A | v

‘ﬁ% ﬁl"ﬂ TGSl R (Distance between two points)

WA 3], Pz, 1) 9R Q(z2,12) G wera w_te 736 for g1 P ¢ Q ™M
QTF 7 GUFT ©9F 7 PM 8 QN Qi @Rkig P % @tF QN 9% %9 71 PR
it |

Q¥ P Ra 9& = OM = z; 93 P g

@6 = MP =y, | 002 y2)
QREEE = ON = 2, 6 @B NQ = 151 1

%WW%, (x1y)
PR=MN=0ON-0OM =2, — 11 P R

QR=NQ-NR=NQ-MP=y,—y
G GPIE, PQR @36 ANt fage
qR P() fagrem afege o Meaew ¥ T o i N X
Sotsi SR

PQ* = PR + QR’

q, PQ = ++/PR? + QR? .

A, PQ = £/(z2 — 71)2 + (y2 — 11)?
L PR Q RS, PQ = /(22 — 21)% + (2 — 1)
ARY VG T THANE T GG IS T AR T4 2R

i G2 e Q T 2o P e R,
Ff-03, T «iffs, 5T-s07 @
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QP = /(21 —22)? + (41 — y2)? = V(w2 — 21)? + (2 — y1)?
.. PQ=QP)
P g =ws Q g a1 Q g e P g g s

iR PQ = /(2 — 21)? + (3 — 11)? = QP
TS 5, Y (0,0) O ATSCEH SRS @RI [’ Pz, y) 9F =Y
PQ=+/(z-02+(y—0)2= /2% +y?

AR . (1,1) €=k (2,2) R 33 «@=fo
ST BfEe T91 qme T4Re! Ay W v
g 4], P(1,1) @R Q(2,2) @we qad
B, oy e Rqeaee BfFes w4 =@M
SRKEERNSSIET X4
PQ = /(z2 —21)* + (y2 — tn)?
=/(2-12+(2-1)2

= V12417 N

S &, TR O(0, 0) e o 72 R
P(3,0) 8 Q(0,3) e fofes o401 drensa -

Tl g AR 91 forfs kg qet e @@
wififes o wftre =x o 71 & a2 @2

st 19 foafba el sTretet (it =@t |
V&G OP = /(3 — 0)2 + (0 — 0)2 TN

=V +0? = VP =3 =T X as e NG X
WOQ: \/(0_0)2+(3_0)2 I O
=02+ 32 =/32=3 &FF
T% PQ = +/(3-0)2+ (0 - 3)2 I
=919 =118 =3V/2 &% '_,_;_r_'_.'_:.;l;_;
e Bafta i sz e I 7 53 Y
A OP @R 0Q @3 f A |

Taiggd o, @3S fagrer foafs Mef™ @™ A(2,0), B(7,0) € C(3,4) | I
qE AP (e @ fage’s oeeq <11 fageita A e wifie s «1fe
qI
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ESEEEE
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TG 3y, AN sifife 289

TG: 2y TNSE A(2,0), B(7,0) € C(3,4)
@3 TP (RRIGT ZC@ 1 ABC g, I ¢
AB g 8 = /(7 - 2)? + (0 - 0)? RN
= V5 =5 43T
BC I WG = \/(3-7)2 + (4—-0)? M
= /(—4)2+ &2 = V16 + 16 = 412 &% LI HEHHHANGH

AC IZA G = /(3—2)2 + (4 — 0)2 X

=12+ 42 = /17 933 N
-, fagafbs s = (4B + BC + AC)
[Qrg@cEa e 5] O

= (54 4V2 + V17) 9% = 14.77996 9FF
(&)

Trrzad 8. I8 @, (0,-1),(—2,3), (6,7) 9k (8,3) Reqyren «sfl wwSTHEw
viafB Mg

LA T I, A0, —1), B(—2,3), C(6,7) 4R D(8,3) ans RER I oy FTe=
O IR (AT AT

ABIZ@ WY = /(-2 - 02+ (3 — (—1))2
=+/(-2)2 + (4)2 = V4 + 16 = 2/5 933 Y
CDW%W’J/I: \/(8—6)24-(3—7)2 T HTarEcE T
= V4116 = 2¢/5 9FF

. AB I3 1§ = CD AZA 7§
T, FEHHH N R
ADIR WG =/8-072+B~(-1)? X
— /8 + 42 = /30 = 45 9T T Takef P T
BC IZ@ WG = /(6 — (-2))2 + (7 — 3)2 SEEEEEEEEEEREE N
— V8 + 42 = /B0 = 45 9% Co ey
. AD I8 0§ = BC I3 G SEEEEENE SRR
. feise gy g ST Y
SRR TN AW, ABCD G5 e |

BD SR 0 = /(8 — (—2))2 + (3 — 3)2 = /102 + (0)2 = +/100 = 10 &<
@3, BD? = 100, AB? = (24/5)? = 20, AD? = (4v/5)? = 80
. AB?+ AD? = 20 + 80 = 100 = BD?

AAARCTE S GG ABD 6 AN farger €9 LBAD AT | JodR @
74l &wifds 2@ @, ABCD @< wiwecsq |
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Targat ¢, oS @, (—3,-3),(0,0) 8 (3,3) i foalb aiw (e fage tofs vt
qF =)

Y 4], A(—3,—3), B(0,0) € C(3,3) a8 RPIR | oy FNSE Sitma &=«
CRITT R

R &, il fagees 12 a1z NS gein g weerw 9% 1 477 A% ABC 93fh
fager @ AB, BC 8 AC @9 f&aft a3

AB I g = /(0 — (=3))2 + (0 — (-3))? v
=132+ 32 =18 = 3/2 4F ) 2 _
BCWW=\/(3—O)2+(3—O)2 mRSRSas
=32 432=+/18 = 3\/2 4T3

AC IR WG = /(3 +3)2 + (3 +3)2

=72 =62 99 N
ol AB + BC = 3v2 +3v2 =6v2 = AC
wriR 7R A1ZH A6 GO IZH I | TOIR YR
Tl I fage 1o T W

ORIA ry ANSE G ¢t I W @ kg
ot I8 AR PRI FCH IR G 7l
@I farge 9 &1 77

SRl 93,9

5. dfersetg gme Reprpes wg<s vag & <
F) (2,3) 8 (4,6) q) (-3,7) 8 (-7,3)
M (a,b) € (b,a) 9) (0,0) 8 (sind, cos@)

o (51) ()

2 q3f5 fogrem Meam WP A(2, —4), B(—4,4) © C(3,3) fagal’ weq 77
qR (A8 @, «ft «fs Tl fage

©. A(2,5), B(~1,1) 8 C(2,1) b fagrem Mday | fagel’ weea 39 @R (ais
@ «ft @3 TN fager

8. A(1,2), B(—3,5) 8 C(5,—1) k@ =t fage «9 w1 71 a1 q5ig =09
¢. RY Q@ (—5,5) 8 (5,k) ey Tvz<e] 2@ £ @3 I ey 1
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G 5., XIS Soifife 8¢

b, TAe @, A(2,2), B(—2,—-2) @32 C(—2v/3,2+/3) a3 7_1g fagres A< |
a7 AR foq wifi =i ~fe fady o)

9. (T8 @&, A(—5,0), B(5,0), C(5,5) 8 D(—5,5) s ARSCH@S SRG M |

v. A(=2,-1), B(5,4), C(6,7) €2 D(—1,2) @@ s vggad Awree
airersa ©f [y F9)

5. A(10,5), B(7,6),C(-3,5) ke sty @A P(3, —2) 99 SR fAsbae!
8 (P FIGW AIS!?

so. P(z,y) M P y o0Fe @9 @R Q(3,2) 9 @Y TN &N I (F,
y? —4y — 6z + 13 =01

. ABC fagres MRz A2, -1), B(—4,2), C(2,5) 1 fagata sgat AD @7
= w9

fageCHaa (FqF (Area of triangles)

st wifd, foaf for [ «e2 T ae)ia 7 Fae & foaft R seemast a4t
@t A a1 fargerTa “hext A 1 Ty fageacwal Agrewm alk (Ferem fon for Tre
MR 1 G O W G T I AR e fergrers g o ez e
fagaioa (Fawe [ Ta0e 7Y 77| I8 @R YW @I vggens 736 fage
CFq (O (A QU CHAF (FATe 7 FANG 8T T | qUHE Aival fager cwaba
SAfEH (AT CHR IN(B) qIR A CATHR NG CFarsat (7efy 99 | @iet frge
e A @epion wiim craea dwm ¥ swfe odie qga eda New cvaw
fady erore J@ead | wdik wim crawa fdw ot @2 dfeq) I ReRR T= W
QR A I BiE MER A I et 91 AT A 3161 1 [ fog
T 29 G Tl AT ORCAS AN CFawe ey FwW =91 @B wieee SR v3in
o7 ey fage A1 Iggred craws Ay s

S 5 AT MG ¢ AR TRy cFawe Ay

cragn  fafmm @ diefs g ABC «@ofc fagam owien 2R
A(z1,11), B(z2,y2) € C(zs,ys) T fon g @k AB, BC ¢ C A fagrew feaft
IR Re AdEe aw AR FeR AB, BC 8 CA 3@ g Ay s @
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Y

AB 333 79 ¢ € T Ay

c= \/(xl —/1:2)2 + (y1 — yo)? @R

BC 3% 1) o 4 ¢/ \b
a=+/(x2— 23)2+ (y2 — y3)? 9T

AC a\"/g m b W Xr< B(xzy y2) ¢ C(xy y3) #X

0
b = \/(CL‘l —_ Z3)2 —|— (yl —_ y3)2 e

a3« fageba A 25 «@

2s = a + b+ c [ = Ag foqba g AfH]
Ws=%(a+b+6) qFT, Q2 s 20N fagred AR ol |
IR s 9JR a, b, ¢ GF T HLEHL @RI [gred cwawe 46 Fare «if

f&g® ABC 93 AB 33 i ¢, BC IRT 79 o @3 C A IZT 4G b @32 25
25 & AABC &9 (%@ /5(s — a)(s — b)(s — ¢) I €3S [T @&fqg sffde
32 97 ~AffS weeet e reat witg | Frwdiar ewefS @ R ]

THCHIG TMIRAHTRS W Jafbe I e T A |

T Rfew fagrem crawe fFdem [fen ow wonr, g 9ot 9 g ARew
QI 9L @RI fagred crawe i v 239

SriEEt v, @i fagrem foat R A(2,5), B(—1,1) 8 C(2,1) fagaba a=it
oS fou Wi e AR @ AT CdT T crawe 6T 79 faget @F w@Eme
fage fHa @ w™ie F9 43R ©FF F9ICF IR WS |

sYE: fora fageiba oa (et g
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ABIRA WY, c = /(-1 -2)2+ (1 - 5)2
=v/9+16 =5 &3 Y

BC IRa W6, a = /(2 + 1)2 + (1 - 1)2
=V9+0=3 9%

AC A WG, b= /(2 -2)2+ (1 - 5)2
=0+16 =4 939 L)
s=%(a+b+c)=%(3+4+5) X :
. CFGF=1/5(s — a)(s — b)(s — ¢) T 4= SNENEE NN
:\/6(6—3)(6—4)(6—5)39fu‘13ﬂ5 LT T T T TP T T
=6 x3x2x13f T Y

=6 x 6 = 6 I 4T

fo@ e @Rl AT AR @t @l Tt fage | MR oot Ay «fb
TCEE, AN T Y |

AB?=¢c2=52=25 BC?=a?=32=9,CA?2=1? =42 =16

. BC?+CA?2=9+16 = 25 = AB?

- ABC &3 IR fags | AB wfews 8 LACB W9 |

AiREt . A(2, —4), B(—4,4) 9k C(3,3) b fagrem foaft M| fagefs aie
32 g7 g s o @7 crase (it 991 foa (e fageba «fs am we ¥ar
G FATF Y (AS |

;. faeEte fba aier 2@

AB=c=/(—4—2)2+ (4 — (—4))2
= /36 + 64 = /100 = 10 9F<F
BC =a=+/(3—(-4))2+ (3 —4)2
= V49 +1 = /50 = 5v/2 GF%
CA=b=,/(2—-3)2+ (-4 —3)?
= 1+49 = /50 =52 9%
él*lﬂ,s=%(a+b+c)=%(10+5\/§+5\/§)
=54 5V2 9%

;. (R = \/s(s —a)(s — b)(s —¢) f 93
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= /(54 5V2)(5+5v2 — 10)(5 + 5VZ — 5V2)(5 + 5v/2 — 5v/2) I @<
= /(5+5vD)(5v2 - 5)-5-5 T @
_ 5\/(5+5\/§)(5\/§— 5) 3 4%

= 54/(5v/2)2 — 52 = 5/50 — 25 = 51/25 I @FF = 25 I GTT

ave fages «@asft smiEarg fage @ BC = CA = 5v2 ¢33 o, fagmita
72fb g T

|, AB? = 10 = 100

BC? + CA? = (5v/2)% + (5v/2)% = 50 + 50 = 100

. AB? = BC? + CA?

.. AABC &6 JAxcia farger |

gdis AABC fages @ I 8 Ty fage

Trregd b, a3ft fagres ME@w IS A(—2,0), B(5,0) @R C(1,4) | Aro5f6 27
w Ay 79 vk fageba crawe fAdT 39

FYE; fagstg foa ¢t 2@

AB=c=+/(5-(-2))+(0-0) T
=49 =7 &% INEEEEEDYPEEEN
BC=a=+/(1-5)2+(4-0)2 [T ,|,‘- 0 i"‘
= V16 +16 = 42 43 ) /— N1
CA=b=/(-2-1}+(0-4) X lag2/0y | :Q! 1 n,\f T
:\/Sl)—+1 =5 9T T 1] A

1 HEEEES
3:§(a—|—b—|—c)=§(7—|—4\/§+5) RN

1
=§(12+4\/§)=6+2\/§ UL

;. CFEFA = /5(s — a)(s — b)(s — c) I GTT
= /(6 +2v2)(6+2v2 — 7)(6+2VZ — 4V2)(6 + 2v/2 — 5) I <
= /(6 +2v2)(2v2 - 1)(6 - 2v2)(2v2 + 1) I =

Qo3
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= /(6+2v2)(6 — 2v2)(2V2 + 1)(2v2 - 1) T

= \/(62 — (2v2)2)((2v/2)? — 12) = /28 - 7 = 14 3 @39
ave fages aft RETrg fages | TR @3 (@I AR AT (@I AZF TN 7 1

TR @ foqfd fagersme crama fada <31 2 o 36 T, 3 TfEag o
T @R PO vy fage | @b W@ o AT oo fagres crawa
fefa 189 Ttz | 9 @i faete cRtae B @e3eiE crawe NAT 4 8T 9|
GRS & TFT GG FEAID (TGO CHFATE TP AP AFCH |

TargRe 5. @36 bggeed vl MY IS A(1,0), B(0,1), C(—1,0) @& D(0, —1) 1
TRREeT o0 Oiw W2 @I 12 AR ¢ I i i Tigee «g ovaes ey w11

T AR e [ oiems g™ ABCD vgyeEiv Rt 2@ AB, BC,CD
@R DA SQgeiod ifb g @R AC 8 BD bgyeiod uafo o491

AR AB=c=+/(1-0)2+(0—1)2
=vV1+1=+2 9%

AX BC =a=+/(0+1)2+(1-0)
=V1+1=+/2 a3

f AC =b=/(1+1)2+ (0 - 0)2
=V22 =2 9&3%

WECD =+/(-1-02+ (0 +1)2 = V2 459
AR DA=+/(0-1)2+ (-1 -0)2 = /2 433
4l AR, AB = BC = CD = DA = /2
aFF COT T
-, Tgean «fe 3of I 79 Y

O, AB2+ BC? = (v2)2 + (V2)2 =2+2=4= AC?

.. vgyeit @3 ACHa |

PR9s ABCD €3 (7w = 2x [a@get ABC @9 CFa®ma |

9 fqgs ABC @7 AfTAM, 25 = AB+ BC+CA=v2+v2+2=2+2V2 &3%
s=%(2+2\/§)=1+\/§m

- fage ABC @3 cvaw = | /(s(s — a)(s — b)(s — ¢) I T
= U+ VDL + VI VR + V- 2)(1 + V2 - V) I 4o

=\/(\/§+1)-1-(\/§—1)-1mfaw
Fh-o, Bwet Afte, 57-30% @f
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=1/(V2)2 - 13 @35 = /2 - 1 3 939 = 1 3 @39

. ABCD SQ9erHd @7 (Fq@Td = 2 x 1 3 @FF = 2 I 43I |

TEG: I AL GTE I ICR6 CFaPe N6 T | WS 97 (MY 8 &= 4 TS
CFATE AT I | g AFIE TQUCER cFaTe N At I

ARt so.  A(—1,1), B(2,—-1), C(3,3) @& D(1,6) a4t *f¥e vggais o =
@7 2fefs g 8 s Tl g AT o9 W TP cFama T o591

I {7 A NG 7y TS ABCD TFE&(6 GRITT T 1 ABCD 5gE&iva

A2 AB =a =32+ 22 = /13 43S L
AT BC =b=+12+42 = /17 933
AW CD =d=122+32=1+/13 9%
WE DA =e =22+ 52 =29 &
I AC = c= VA2 + 22 = /20 &9 S AS O

AABC @ 25 = at+b+c= (VI3+VIT+v20)
GE

= (3.6056 +4.1231 +4.4721) &S = 12.2008
9P

. 5 =6.1004 9T

4
N

AABC €3 cFa®e = /s(s — a)(s — b)(s — ¢) I «F%
= 1/6.1004 x 2.4948 x 1.9773 x 1.6283 I ¥3%
= 1/49.000 3 @3 = 7 3f WTs
AACD € 2s =c+d+e=(vV20+ V13 + v29) 9%
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A
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b8 d«d 49T BD, ..b—d 99 4<F BD|
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S, S e P @ 371 N FH0e I @, PQRS @6 ANSH |



8 Tweq Afte

N SR, AB —a, BC = b,CD — ¢, DA — d
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3) (AD + DE) @ AC (3R NG &3 91
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¥) AB (S50 BE @ CF (S3ad MG 8 3971
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T SIS (Solid Geometry)

IS TR AN IS IIPIER T9Pgd A «dR SNl G 7dml JR9S
Feq AP 1 GF TG TN ASEIR TP AN R, (oW SR AW AR TQ8 |
O % I AN WIIEE TG €2 735 @ Igd AN oMfde @i wergd
S @ PO (R fWfF #wfS St T4t 7 !

q GGIF I B -

b PR AR fom weew FACS AR |

» forem, Prific apfer g, (T 8 TEYT (@I AT G JPSE
CFaEa ey FACS AT |

b 9 THINFOT (el AT SCH PG NG FACS AR |
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> T ST qaett IS G AT FACS AL
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T eiffers [, @2 ¢ s Qi KRt wEs @R 9w wififeres /9,
@4l 8 SIE GNifere 4Rt e Azt 4t =W

d. Y A, AR ¢ Tl ATTFHE @ T At (dimension) I T |

R 9w g, & @ Twel (1R 1 @b @3B «iFdl ) IreE T R &) Siwal
G3fB B (-) JIT IR 1 TP TR &fSgt <@ (TS i | Joar [ega cwien
Tl (R 1 IR o W5 Wi |
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Free (Plane surface): (P SR B @RI 926 9T AT ALeca<
TR @ O Tt WS A, @ ot Aoe @ 71 e A
AT @ HAfm TeAfrer @3B e Fiews i e a1t aiwizegs W=
CCITST S IToe qce Q1 | g epififewei of fres 73 | 9e (Ao g
p-fg PR | Toiew Bt ABCD, ADEF, ABGF 2fef5] s «a3f5 e |

7oF; O f$g Srmd 7 A 9w wifkfore @A I MG @R o e WA
(infinite) 1 SIAAS N7 91 2 | SR SEF AL (AT ST 1 T ¢, A
T (@A @6 AW (@A ST TAT AP @ A (@A GG (@A 9 @
O R AT A =

@9 (Curved surface): (I OC=d BoF SafFR® @ (@ieat 12t [Rqa Serares
SRR SIS & T B WAPR© N1 R0, @ OOE @O @ JF | (AT
JFee GG I |

T ifif® (Solid geometry): *fde *MTFT @ *HRR AR T7FY QIR &, (@R
8 R «f &l 17, ©ite ¥4 SIS (geometry of space) I# 2F | FIMG TG
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three dimensions) I& ¥F |

GFSA (R (Coplanar straight lines): GFIEE AN AFL FATSH SRS
T, A O AR NG T @3B Ao e T 2@ @ AERRIEE
GFEAT (@ T 271 Toteq @ AB 8 CD @ oA @4, g EF Sid
Y qFSAT 7 |
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4357 Bog ww @3fS e @t 1 ST wgfen usl g toft R wefd
FeoaY AR TR =T |

FAFSRE TR (Parallel lines): 736 QAR FIERA I 7T (] A IR
gdie 7MW SR @I AR [T T A, @ ST AN FIET R 61 27 |
©oEd fot@ AB 8 C'D AFede Ao (@

SR O (Parallel planes): B2 oe qW a9 (w7 B 9 I St
I TYF (@ A AWE @ @ SHRHE AASAE O Fe T 1 BAER o
ABCD @ OF {9581 e At EFG Swee b 74 JINrede ©F |

AN SR (@4 (Parallel to a plane): @6 FRECRL 8 GG FHN©eN
GRAGSIT IfHe FAETS IM ORI 5 (@A 7 FCF, SR & FFNFAT &Y OE
TG (@A F6 W 1 BN ot O D TS @ ABGF ANSEd e @2l |

R #¥ (@3 (Normal or perpendicular to a plane): (1T SRRl @G
IATSER TP (@I [ (F @ AT Boig afies @RI (@A Bog =17
(A, T TR @ ANSFA ST ¥ F91 =¥ 1 (959 It e OP @t QR
IeeEd BT #7F, T OP @ QR Ao AF AB, CD, EF &fefs @@=
SATIR T |

P N

R T
c B
57041)/ /M/
Q S

54 (Oblique) (2t (I NI GG TSR A A I 17 1 20,
@ RIS ANOE [o4F (@2 90 < | ToAae oieww B M N, ST 9« fofs
R
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FNeA (Planar) 8 FFSAN (Skew) TREE: (I TRYCEH I 3K GIL O
TR B, OLF ANSH bggs I 2| HRIF (@I bggiad AP FICE
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TR AC @7 At O [7qee =% 21 ©IRE LMON R AB € CD FNSTRER
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S FfOIT @ AT TRAPS NFCR | ORI GG FFEH 8 IIB ATSTAL NF



WY twog dffde

V25 MR R AT, @ AR IS S T TRy A4 9797 AR |
q) v2fS S g 3t u3b e W ey orieey sTvee aes 4t T |

FAAARR @ FATOL NG TP
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7afb T o TeRE
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7 A

@

! S, @A I8 I G T6 A @I I/ A GO (AR 9 AR ARG |
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@3B ¥T, FFAR G0, GT6F NMBF T AT Iefifne THIPGR BrIzae | O Qe [aw
TG |

FAoe] WA IGoeT A (A6 T RO T el T WM G TR TP, (solid)
T =Y | ANOeTR (P! FAT (T6F FHCO A @V INATH foals 7 @2l wasi
(SN NS (I TS (67 FACO FE AO© BHIAG FNod ThdIA | GF Seayeel
TR ©F A 9P (surface) IR TR B TNSH (¥ (FLIW (RA FCH, ©IF @ TR
47 (edge) I T 1 GFT ITHT A GFAM THR WA 7Pret wig @k IR 49 @R |
«3f6 et 7o @ Wb IFoe wat |
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T) (ORIl AT G5 FCI AN T ¢ RqW qamga 71w foe
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TGE S0, I WIS B

I GRS RO 8 OFS CHFeFe|
>, AfeT 9 I AFSIFE 9 (Rectangular Parallelopiped)
D' C’
A : B’
R c
Al ealp

foTTeie! STAFEaR TTee QId QK TEQE AAFOEP g I 27 | G2 JFH
AR 2T «3fB ArefF G AR oyt FHCoreid i | Aol
gs =t ot oy =it v @z

@ ANFORE TS Pt SSrFE, O GFePR Wy @ 1 @
GRS TR PO 0w, ©iF Te o1 21 Toeaig fora wwerem
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CC', DD’ ©R ford 39 @36 o BD' (Al AR, WA Sgerend
e T |

T I, AT TG A, &2 8 Two! IUFW AB = q 4FF, AD = b
qFF qR AA = c 9T

TF) GAOFIT THGI AN O] (FaTA (Area of the whole surface)
— =M BT CFATCETH AN

= 2(ABCD o9 (%a%« +ABB'A’ ©@q (Fa@%s +ADD'A’ G«
CFqETe)

= 2(ab + ac + be) I 9IS = 2(ab + be + ca) I GTT
) TS (Volume) = AB x AD x AA' 99 O3FF = gbc 99 4IFF

A ¥ BD' = /BD2+ DD? = \/AB>+ AD?> + DD? = /a2 + B + &
4T

3. WIF (Cube) @Ffox WPy
TR CF@, g = b = ¢, TOET

F) TN OEE CFARA = 2(a® + o + a?) = 6a® I G
d) ARSA =q a0 =a TN AT
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Tweq e

M FF = Va2 + a2 + a2 = V3a 9T |

Traizad b, I AWOITR TR A, & @ THOIF WA 4 : 3 : 2 @R
SIF e O (FATE 468 IMAGK 20e, O 4 8 wiren Ay ¥4

Y T I, G, &7 8 Twe! IFW 4z, 3z € 27 FGE
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A, 5222 =468 A, 22 =9 - =3

. PR g 12 6, &% 9 fBIR «R Twet 6 B

F0fa O7F = /122 + 92 + 62 fBIT = /144 + 81 + 36 = /261 BT ~ 16.16
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G2 TS = 12 X 9 X 6 = 648 TG |

Jen SRS @S (=I5 I (FIRT T STLT @ISER CF6) «F A,
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féfem (Prism)
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ANl ©itF forem qt 1 feaw 2 drere 329 oY W S SErrEE
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qGF Yo, 9 wifNfe e

F) feeE eeeEE (Fawe
= 2 (Y FaqT) + ArfeeTET CHaT
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¥) HFOA = YA (FATS x THo!
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geuq faemibe TNgeEa CFaTe 108 I EL.N, @3 WiFes 48 9 E. |

. frafie (Pyramid)

IZTEE Toig TRfRre @ Iagd Gt MR AT @3 T Arfeasree arerit
W@aﬂawfﬁzﬁw«m

S Ad

Tl QI AT T2 IR Ol ARfSTENe @RI Kqed fargen
Wm|w—ﬁwwa« st o fage 2= ot Ew fHafie
TN = AN PRNeE 438 qioTwa | R ¢ o @i @ R
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el 91 7 1 O wiNe PRifie e Whane e i Thiw wwhe b
TN fager 7| [ TPERrRe 9 | U (HwS PEifires 339 929 SR |
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cif, Prafites Twet 12 @
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1
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T) AT G I AN 8 36 e 7 (3) feew ¢ () FraifSe
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@F TR AR | GTHE [@geed M@ LOAC = 0 T, 0 & @
SN (semi vertical angle) I 2
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1
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¥) INLCET (AT = IGOET (FAFPH + QST CFATe
= 77l 4+ 7r? = 7r(r + 1) I 4%

) W:%XWWXW

=%wr2hwamn [eTetTs @8 St W “wfe Swen @fdte R
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1 1
ey = §7r7“2h =37 % 52 x 12 = 314.1593 €= GIf, (&)

e G I TG A TR IZ© (FAT AFreq G (6 1o MR
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Mg, ha, My a, hq, m, a, hg, my a, hy, myg
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A,r ha la,he, R la, ha,T Mg, he, R
My, he, A my, R, A ha, Mg, T aa, bb, the Euler line
A O, 1 R,7r, h,
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