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6 8 FIMT (Set and Function)

GTC6R <Rl ¢ R Afdre R g1 @ & W% ¢ TIN-ww @ s I3ce
GT6 ST SO el JCACR | @ G O [ ofs Refa s Setve w41 =6

Q@ I I e -

p NG @15, BATTE, 57 G ¢ *If§ G5 219 FACS AR

» fIfen @16 A, @ ¢ wew Ay Fare A9,

» G5 2fFTR CiHhE @IET &= FACe AR

» FTNGE (16 I7 FACS 2T G2 OF TG TAN (6 47N WP FACS A,

> CTET AL ¥E G5 Mt 9@ 1l Fa0e AT @ (oAiba ¢ SAIRaes
AN S AGIZ FACS 2ICA

> G 2l AT FCE GRATSTGS T AL FACS AR 5

> CTBF AR WA 8 FILAT G LIFell [ FACe AKE 3

b T (O 8 @& [ Fa0e /17

P OF-GF T, S T G G- € AL Pl SHRACT AR 1!
JFACS A5

p oS T G FACS AL 5
» D@ A @I I FioAe 1 ©f 512 FA00 A4
b Y € TN @TADG T FACS AR |

5 (Set)

qPed A el weten e @i et kawe G6 w1 =1 @,
S = {1,4,9,16,25,36,49, 64,81, 100} ST 10 (ACF I T M7 QN HOIF AL
QAT (T6 | BT oI Sifeeid AR I T4 wiferet siwfs (Tabular form) =1 =231 |
@ 15+ 98 107 (16 “1fFe Giie TS @ GTIBT SN <611 2T | 2, A (B SomIe =CeT
ERI Rz € AdIR 2, ACTEA SAMIA = T (+141 R ¢ A1 TAREE G16 S (& @741 ™

-3, T ifee, HT-So ifer




N Twey e

S = {z : 2,100 (F IC T aqF e A} 1 @3 oS G A oS
(Set builder method) <=7 23 |

Fier: THET ACEHAR F) S @ @6 O A FEN | ) S (F GheF a3 A |

AfFF 6 (Universal Set)

T I

S = {z: x TS PR @R 5z < 16}
T = {x: x ST PR @2 22 < 20}
P = {z:z 9IS 7RG @R /7 < 2}

G2 @5 o TAMEPINE U = {2 : 2 ¥99S 2<fiean) @ETofoa Same f afde 1 U
@& S, T, P G063 &+ A @16 [eawet a1 T

CHAFS (P! B 436 S o AT G16 I=0 27, I DAL 7we

GTC6R THAMITTIR @ WS ET67 Trows 27 |

FER0 RO =2 @16

N ={1,2,3,-- ) 9t e R 7 I AN 2TAIR G |

Z={-,-2,-1,0,1,2,3, -} SR e 5fARGA G0 |

Q={r:2="1 @€ p AT 4 G ¢ A GG =Ry} wefie
WW%&WWl

R = {z : z I7eF e} LR e 767 ALY G0 |

TAT (Subset)

A€ B G AR B 93 BTG @1 23 W 8 (e AW A 9 2Tee SAmE B @3
TAMIT 2 g GTF A C B et & <41 =201 @9 A = {2,3}, B ={2,3,5,7} @3
TAGIG | A, B @ ©H00 1 26 A ¢ B TR =A1 @1 A = {1,3}, B={2,3,5,7}
Q7 T 79 |

TaRgd 5. AWM A = {1 2 @S APRA}, B = {0} @R X = {z: x FFRYy}
W, OW@ A, B €3 X O3 NG THF F?

TR GAMA AC X, BCX, BZ Al

0Y
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QG S, G5 € FeAT ©

Pl N I@T X = {x: x PR} |
F) X & AEF G0 4@, X a7 foaft T I |
¥) X a3 96 TAGH I IR AR @A S7HGT SoAwT 7 |

FIB G5 (Empty Set)

S T @7 (6 REIb FACS 7 ACS @A SAMIT AE A1 GF7 GBS F
G186 o1 2 @2 & WLl {} ol e 4l =7

TARAd X, {z ;2 IO MY @R 22 < 0} GFT6 FPI G, (@A @A IO AL
T el W

TARRd O, F = {z : , 2014 AR e FoIcE R [edl wifFsw o) @3 (o
FIF (76, (@1 PTG @12 2014 I #1676 FoIET [T4F171 &7 I A@M |

@16 ! (Equality of Sets)

A€ B @16 IM 99 2 @ G SAMAITE €32 ©@ A 8 B dF3 (6 GRS A = B
foTC oo T =1 @ A = {1,2,3,4}, B={1,2,2,3,4,4,4} | % 1 (I 6
qF2 TAM IF IR AFCEE (6T AT AFIF TCol2 A5 T 20— 1 A = B 2T AW
8 (@ I A C B 43R B C A T (6 NSl &N 93 O Y33 TG |

43 TG (Proper Subset)

A(F B 97 o TG 61 27 AN 8 (F91 AN A C B @R A # B1 9 A @9
2ATIF TAWT B @38 TAWE G2 B (S Tqee AF5 SAMWE SR T A (S (73 1 (@
A={1,2}, B=1{1,2,3}1 A, B @3 &F© T35 TS A C B (=11 27 |

F) @@ COAGRTTACAI GFIFI € A = z€ Al

) EEACH AGWRTTIC A GIINA O C ATNIEA O (S G0 SAMA 7
itz T A (o q13 1 [5G 37 FYF2 Y T FIEY o TP (6 | FohgF & C A |
TEY B GBI g @A G AP TG |

(BF 977 (Difference of Sets)

ASDEBAA\BCHGAR {z:0€ A9Rx ¢ B}

A\ B (& AJIM B C6 I & @R A G (@ I3 SHMA B (S W2 G A (T

I FE A\ B W FA I A\ BC Al

TR 8. A ={0,1,2,3,4,5,6,7,8,9} 9 B = {0, 2, 4, 6, 8, 10} 2

A\ B =1{1,3,5,7,9}1



8 Twey e

KRS @6 (Complementary Set)
AT OB U 9 A C U T A 99 573 GB 20— U\ A
Qi U\NA={z:x €U @Rz ¢ A}

AR OB (AF A CTBF SAWACE IG FAEILE A GF 7S 16 e I @I SIF
A3 Ac Tl S e =3

Triggd ¢, IM ARE G5 U e 5oPRUE O 20 9R A A6 Jelfe@ oy
G156 =W, ©F (U JACATF) A G 576 (6 A’ 9 A= {0,1,2,3,---}

*f® (16 (Power Set)

A CTCOH 91 TAGIEA G50 A a7 *If§ G5 911 =7 @R P(A) ==l foms w41 =21
TET @ o C A IER @, P(A) 938 TAMIA |

A 16 P(A) *fg ¢T6

A—o P(A) = {2}

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

A= {CL?b} P<A) = {®> {a}7 {b}’ A}

A= {avb7c} }304):: {Q§7{a}v{b}’{C}v{a’b}v{aac}v{b7c}’/4}

e

F) U=1{1,2,3,4,5,6,7,8,9,10} 21 ox oo SIfeissl A%fore (=Teall:
(3) A={x:2 €U, bx>37} (x) B={z:z€U, v+5<12}
(© C={r:2€U, 6<20 <17} (8) D={x:xeU2*<37}

AN U={r:zxcZ 1<z <20} A BT GO Ol Aiors =Teal:
(®) A= {x:z 2 a7 Yoo} () B={z:z5 99 ez}
(9) C:{$:$,10¢1§5I@W}
2Me SR W C C A, B C A, C C B @3 (&9t 3y i N2yt e |

M) IM A= {a,bcd el T, @ P(A) b wcar |

g v, A = {a,b} @R B = {b,c} 2T @8 @&, P(A)UP(B) C P(AUB)!I

AL: @4ies, P(A) = {2, {a},{b},{a,b}}, P(B) ={@,{b},{c}, {b,c}}

. P(A)UP(B) = {@,{a},{b}.{c},{a, b}, {b,c}}1

AUB = {a,b,c}, P(AUB) = {@,{a}, {b},{c}, {a,b},{a,c}, {b,c},{a,b,c}}
Jeql, P(A)UP(B) C P(AUB) |

0 Y
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QG S, G5 € FeAT I

Flet:
$) AWM A={1,2,3},B={1,2},C = {2,3} @ D = {1,3} =, O (2le
@, P(A) ={A,B,C,D,{1},{2},{3}, @}

q) ;W A={1,2} R B = {2,5} =, O Me (,
() P(A)NP(B)=P(ANB), () P(A)UP(B)+# P(AUB)

ofb@ (Venn Diagram)

EIBETe Wi @t T ot oF T ARGie= | T8[F John Venn (5608 -
S50) G ANPAIE g7 foae (Safba =T 23 1 “ifde I3TT @ FH{F KM STl T4
QR |

TARAd 4, RS G6 U 99 MTF A GT6 @9 7% G5 A’ @« dage:
U

(ATBF AL (Union of Sets)
A€ B (76 3 G AL (6 AR AUB = {2 :2 € A9 v € B}
gdie A 8 B T (6 e SomI ez 1w 163 AU B

(BT (A (Intersection of Sets)
A€ B (6 2 qe (A CB R ANB={r:2€A&Rxc B}l
iR A 8 B (67 e Aqae Soimie faea «ifde 1638 AN B

TRl b, &S @B U = {0,1,2,3,4,5,6,7,8,9} 9 g6 S0
A= {z:z CIfeRE A} @R B = {2 : x TS Fe4i}

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

o 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 ={0,1,2,4,6,8,9}, A'n B = {0,4,6,8},
(AN B) ={0,1,2,4,6,8,9}, (AU B) = {0,4,6,8} 1
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Jl&: W 7O SARIC GBS (o fbta et |

fAt=m &6 (Disjoint Set)
TMASCBEL AW @A ANB =9, 9@ A 8 B (& Wrew @16 39 =371

TARAd 5. A = {z: 1z 4TS PR} @R B = {z: z ¥NGF AR} = A
€ B o9 frem, (v ANB =2 |

TaRAd Yo, A={r:2€ ReR0<r<2}dRB={r:2e NaRO<z <2}
RE BCAAUB=AANB=B={1,2}1

TARAD 3. A={r:2c RAR1<r<2) @R B={r: 2 Ra9R0<z <1}
T, AUB={z:2c R9R0<2<2} @R ANB =g 9k A 8 B fraw

PSR IS (Cartesian Product Set)
v 6 A @3 B 97 FCEAR 996 A x B = {(x,y) :x € A 9R y € B} |

TR 2. A ={1,2}, B={a,b,c} 90 G JoAR 92 Gf6 ETGF FICSA el
@B A x B ={(1,a),(1,b),(1,¢),(2,a),(2,b),(2,¢)} 1

QLI TS CF U AR @6 932 A, B, C GBI U A7 ST |
) fafasafafs
() AUB=BUA x) AnNB=BnNA
S ER&IRIEIE]
(3) (AuUB)UC =AU(BUCQC) R) ANB)NC=AN(BNCQC)
%) B

(3) AU(BNC)=(AUuB)N(AUC)
(k) AN(BUC)=(ANB)U(ANC)

9) o =T g9

() (AuB)=AnNnpB R) AnB)=AUPB

©) A 3G
() AUA=A, ANA=A R) AU =A, AN =0
O AuU=U ANnU=A 8 ACB = B'CA

(@ ACB =— AUB=2RB vV ACB = ANnB=A

0Y
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G >, G6 € FeAT q

(@) ACAUB ) ANBC A
(5 A\B=ANKH
Rfrwfafes afowt v awviewad

53 A for@ A6 SGF AU B @3 BU A TF (168 i I3 1 Jodik Grwea
@A AR AUB = BU A\ 53 ©itag ot o @3 AN B 9d2 BN A ToF (163
I 01 AR QTHE@ @A AR ANB=BNAI

U

TR (SAMDET AR B2 T QR | GIF S Swraet e @t 1 |
WA IR, A = {1,2,4} R B = {2,3,5} 96 G5 |

©IReE, AUB = {1,2,4} U{2,3,5} = {1,2,3,4,5} 1

W[E, BUA={2,3,5}U{1,2,4} = {1,2,3,4,5} 1

oAk GUF@ AUB = BUA|

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

e BNA={235N{1,2,4} = {2}
oA GTFE ANB =BNAI

ENRIRISIEERS - RAE R DESE k|

feoa At for@ #iip @ie=ibg AU(BUC) @3k (AUB)UC T (163 foital 3¢d | el
qFE@ AU (BUC) = (AU B) U C 7053 ©it= 5@ oip @i AN (BN C) @R
(ANB)NC T2 (162 = F¢d | Jodk aCF@ (ANB)NC = AN(BNC)

A | o
O

To{ta (SAIbTaR AR ABIR T4 AR | IR WS Twrgel e (i 31 |

A B

0




v Tweg e

WA I, A = {a,b,c,d}, B={b,c,f} R C = {c,d, g}
wiRee, BUC = {b,c, fYU{c,d, g} ={b,c,d, f, g}

dqR AU(BUC) ={a,b,c,d} U{b,c,d, f,g} ={a,b,c,d, f, g}
O«q|, AU B ={a,b,c,d} U{b,c, f} ={a,b,c,d, f}

aR (AUB)UC ={a,b,c,d, f} U{c,d, g} = {a,b,c,d, f,g}!
oAl U@ (AUB)UC =AU (BUC)!

9&d, BN C = {b,c, f} n{c,d, g} = {c}

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

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

dgR (ANB)NC ={b,c} n{c,d, g} = {c}

ToR GTH@ AN(BNC)=(ANB)NC

Jre, I @0 AR AT, @AAMTA = {1,2,3,6}, B = {2,3,4,5} 4R
C ={3,5,6,7}1 €% AOGIZTA (SAD@H AGTNE (AAS |

T ETGT A 8 (v elfea gfoa  alfefs wro=Ge caiffrrs 3%+ oz GIea 5eet 1
gfeeel 3 (fC SRR @), AT G U @3 QI TAGH A 8 B 9% &

F) (AUB) =A'NnB A (AnB) =AUDB

A (e AR AN 75 RICT 200 1 ARG e e ST 1)
F)NA I, 2 € (AUB) VO, o ¢ AU B
—= 1 ¢ AR ¢gB —= 2 A ARz eB = zcANB
~ (AuB)Y CANBI
ARANE I, 0 €c ANB 1O,z € A @3 2 € B’
— g AdRr¢B — r ¢ AUB — z € (AUB)
s ANB C(AUBY
Jedle (AUB) = A'N B’
dfSeat &, EF G5 U @7 @A $AGIB A 8 B 9I & A\ B=ANB’

0Y



TG S, G5 € FeAT

Al N B, 2 € A\ B1ORE, € A @R 2 ¢ B
—= 1€ AdRzreB = xec ANDB

S A\BCANDB

RIE N, 2 € ANB 1O, v € A 93z € B |
— r€AdRr¢B — xre€A\B

. ANB C A\ B

oA, A\ B=ANDB"

ofSemt ©, @I GB A, B,C 99 &%

F) Ax(BNC)=(AxB)n(AxC)

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

A (31 AT @Al 5 AR 20AR | 2IC=iba e e e 1)

F) AP, A x (BN O)
={(z,y):x €A, ye BNC}
={(z,y):z €A, ye BaR yc (C}
={(z,y):z €A, ye BA4Rzc A, ye(C}
={(x,y) : (zv,y) € AXx B aR (z,y) € Ax C}
={(z,y): (x,y) e (Ax B)n(Ax ()}

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

9, (Ax B)N (A x C)
={(x,y): (z,y) € AXx B aR (z,y) € Ax C}
={(z,y):v €A ye Ba4Rzr € A, yeC}
={(z,y):x €A, ye Bn C}
={(z,y) : (z,y) € Ax(BNC)}

" (AxB)N(AxC)CAx(BNC)

TodlR, Ax (BNC)=(AxB)N(AxC)l

o6 eigarigTe wRe Ffosy dfew

F) A RN GO TEA AC Al

q) ¥ G o @CPCE @6 A 9F GG |
-3, Twed oifdrs, $T-do et



o

N A8 B IR CHOIAA=BIIIN G FIETIW AC B @R BC A

Twey e

9 IMACO W, O@A=0

¢) IMACBYRBCC®E ACCI

%) A€ B QI G =, ANBC AdR ANB C Bl

%) ASBRAEE EH A ACAUB @R BC AUB|
e (91 126 Ao e (el 2ACR | e fHee e |
q) MG @R, A C @, SRIF SR S, o C A1 ok A = |

B) (6 TR AR, A GTBF e S AU B (TC6 AF | JOAR SoTIHR

AN A C AUB G328 e BC AU B

<)
3)

Q)

9)

JIier; A5 FFa @16 AEF &6 U 97 Tt6 f[Reavt 408 27 |

@AM @, AN(BNC)=(AnB)N(ANnC)1
M8 @, A C B @ IM @32 &3 I (0w @ @ =1 s;

> AnB=A () AUB=BRB (®) B'c A

8) AnNB =o (€ BUA =U

@8 @,

(5) AN\BC AUB () A\B'=B\A

(®) A\BCA 8 AcBTHE, AU(B\A) =B

(@ ANB=02, ACB @RANB =A Q@R AUB =B’
wals (@,

() (AnBy=AUDB (k) (AUBUC) =A'NnB'NC
©) (ANBNC)Y =AUB UC

0Y
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QG S, G5 € FeAT )

@F-a3 & (One-One Correspondence)

WA I, A = {a,b, ¢} foqem @M @B @R B = {30,40,50} @ foqem =
[WER C6 | AFG A F4, ¢ 9 I 30 I=F, b 9F I 40 I=F G2 ¢ €T T 50
2T | & AW @, A CBF AN B (6T @F-9F & 9tz |

AL S (9F-9F o) WM A ET6F A TAWITTa ML B G6 I 8 (F9e1 G0
TAWE 932 B (69 afSfb TAMIER M A G O 8 (96 9o SoAMI &
9 A I, OF OIF A 8 B €T N 9F-9F & 90 271 A € B GF NG IF-aF
o ALETe A < B ol o9 391 28 @32 A GT6F (@I W90 o @9 el B
GTCoR (@ AWy 7 T a1 QAR ©f 1 < g o708 I vl =7

Sge (16 (Equivalent Set)

47, A = {1,2,3} @ B = {a,b,c} g6 @161 57 @ 4 8 B G6=@d T @36
GF-OF T =19 IR @] 20

(=L

ALl (TGS (0): A 6 A 8 B GF N IM G @F-aF el A « B
Iq T4 AW, O A 8 B (& ANGHA (6 @ W1 A 8 B (F NG @S A ~ B
@AN W1 A ~ B TE, G0 @@ GFBE Goaoa e ANge 6 271 TN (7,
@I B A, B 8 C' 99 &«

F) A~ A
) A~BTE B~ A
N A~BARB~CTEHT A~CI

TR o, @mAe @&, A = {1,2,3,--- ,n} @R B = {1,3,5,--- ,2n — 1} CB&
TNGE, @A n, GHO RO 7 |

IAT: A 8 B ANge, I (16 Yiod W<y e Weo! @Ffh qF-9F e IR |




SN Twey e

T S0 R Hfge «3-a3 @B A < Bk < 2k — 1, k € A 7@t a1
FAIAR

TR 38, (M8 (F, MO FMYIF G N G (&G Y 6 A = {2, 4,6, -- -,
o, -} NG |

S N = {1,2,3,--- ,n,---} 8 A A G, FRA N @3 A G & oo oras
ol @30 @F-9F & TR |

To: T ofae «F-aF fMEE N < A n o 2n,n € N 2R I F41 I
ToF: T G o (& e Tags @ 27 9], o ~ o
ofSt 8. ATSIF O6 A ©F fared Igat 1 @], A ~ A

AN A=A, A~ AE R IR A+ @ B AT AW ¢ 7 08l ©fF e
AR G- RET A A x oz, xe AIMTE 2 ToqR A~ Al

dfSsmt ¢, A @ B NG (6 @32 B 8 ¢ ANGH (6 A A 8 € ANGH (76 |

AN @ARY A ~ B, oA A G ATHT WY ¢ G e B 7 G5 S F 3
@7 e =0 I AR @G B ~ O, OAR B GF 3 W y GF e ¢ 97 GHio
A A 2 AT N IR AW QAT A G AT ¢ @F A0S ¢ GF TP 2 a9 W& F4l
TE, A € C G6F N AFB @F-a3F et 2ifore =31 wdie, A ~ ¢ T

J1(Y (Interval)

a @ b IFST AL G2 q < b A

P) (a,b)={zr € R:a <z <b} @ N I (open interval) I

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

203V



0Y

QG S, G0 8 TS 5

AN (a,b)={r€eR:a<x<b} R [a,b) ={x € R:a <z <b} & IVPW
(AT ¢ IH-CIE R T

A® 8 G© @76 (Finite and Infinite Sets)

A = {15,16,17,18,19, 20,21, 22} GTBHA AT 2o I A1 T @, A EIBA
TR MY 81 B AT F& A GTBH WS B = {1,2,3,4,5,6,7,8} GG GG
OF-9F & o[ FF TPE T4 271 @, W69 g @it ez |

00 ~J O Ui W+~

geal © (TE 8 GA® (10): 7o FCF (@ AP (6K vop eyl [di=et T4 a1, ma
A GT6 F& T 1 (&I @6 A A @16 91 2(E, OF q© (76 I 27 |

F) FF GO @ A® (6, 9F AT AL 0 |

¥) IM @A GB A @R J,, = {1,2,3,--- ,m} AN T, @A m € N, S& A
GFf6 A© (6 @32 A a7 AT A m |

N A I S GT6 A, A GF AT FRACF n(A) 70 ADS T 2
75
F) Jy = {1}, Jo ={1,2},J5 = {1,2,3} T eCOCFE N G AFG CATD el

W aR n(J)) = 1, n(h) =2, n(Js) = 3 TS\ | IPSRE 2ITF, J,, ~ J,, 9R
n(Jpm) =m!

) WY@ A® GIEAE W TR WS 1 TR 1 n(A) Fo10e RTS 20 A ARG @76 |

N A8 B IIGH (6 W32 GWd N AF 0 (76 A© 2 TAF G608 A© TT G2
n(A) =n(B) I

dfowm v, IM A AFE GG =W GR B, A GF &F© THAGIH T, O@ B AG @6 G
n(B) < n(A) Q1

dfeeet 9. A 9T G5 2 A ¢ (T AW A 8 A 9T G AF© THAGH AT T |
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TH: ReIfF AT G6 N aFf6 T© 76 |

ARG CIEF SAWIN F2AT

A® (16 A @ T TRl n(A) 2= e T4 2R @R n(A) MR«
1 RRCR | IR N0 B4, n(A) =p >0, n(B)=¢ >0 @AAAANB =1

A B
[ J [ J [ ] [ ] [ ] ® L] [ J L] [ ]
1 2 3 p 1 2 3 q
1 2 3 - P ptlp+2p+3 - p+yq

Toftaa form Afdfe 9-as e (@t AW A, AUB ~ J, |

wdfie, n(AUB) = p+q = n(A) + n(B)1 @ &3 oo afowi® <= T2

dfoemt v, I A 8 B 7R e e @16 =W, SW@ n(A U B) = n(A) 4+ n(B) |
@3 AfeTite TR a1 T @, n(AUBUC) = n(A) +n(B) +n(C)
GFZOIR n(AUBUCUD) =n(A) +n(B) + n(C) +n(D) T4,

@A A, B, C, D CIB9e 2091 Moew e ¢16 |

dfost 5. @A A© (6 A8 B @I &F n(AUB) = n(A)+n(B) —n(ANB) |

Ao @A, A\ B, ANB @R B\ A @16 foab »=i7 fMorem o6 [confba @5 |
U

A B

0 Y
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G >, G6 € FeAT se

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

~n(A)=n(A\B)+n(ANB)------ (1)
~n(B)=n(B\A)+nANB)------ (2)
n(AUB) =n(A\B)+n(ANB)+n(B\A)------ (3)

oA, (1) 72 (AT 18, n(A\ B) = n(A) —n(AN B)

@92 (2) 7R @A AR, n(B\ A) = n(B) —n(AN B)

Q4 , n(A\ B) @2 n(B\ A) (3) 9 I 13,

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

JIlE:
J) R 4t CF@ A 8 B @3 WY AW T GF-aF e I e
(3) A={a,b}, B=1{1,2} (x) A={a,b,c}, B={a,b,c}

¥) T TR A IS ATHT I3 EAFAT & F = {(2,y) :x € A,y € B}
G2 1 <> y @B OIferel 2fere I FT |

W) WA I A= {a,bc,d} 9R B={1,2,3,4}1 Ax B 99 430 THGL F
I 9 I TOUS FACSICICENT 2N AW e ol Awa e a1 20,
A8 B 97 @3 §F-9F & =iife 70 @A, ¢ <> 3|

q) @S @, A=1{1,2,3,---,n} € B={1,2,22 .. 21} 6 g TIge |
8) (MA@, S ={3":n=0W"Lnec N} CBO N & AN |

) 0% Soitm v 3 o 5 @3 9T eFe TATGIS Ifar F9 A S 9F g
®) M8 @, FFe AT Rl AP 6 A = {1,3,5,7,--- } HT© 6 |

IS AN AL GT6

I TN AN (SAbE G2 T4 | QLA @y @, afs G SAmME e
(bt (T T(F, ©F FEF0 SWIRAER LT (AT 20 |

TARIY ¢, 50T (FNPFT WK 35T IS A0S AN, 25T 3CAS 8 e Fe0o
AlE Q2 ATSF2 G0 ORE TOS II6 JE0o 21T | I FE0O 21T FOGH?  (F]
TG T 00 AT FOoGe?




Sy Tweg e

SANL: [0 I, AFA @GN G5 S G2 SIMd N AT 3EG 900 20F ©Iwd (16
E, T AL @109 AT ©Olthd G6 B

S 50
E 35 B

©IRCE AP, n(S) = 50, n(E) =35, n(ENB) =25 4R S = F U B T 3,
n(B)=x

SiEE, n(S) = n(E U B) = n(E) + n(B) — n(E N B) Q& 13,

50 = 35 + 2 — 25 [, & = 50 — 35 + 25 = 40 WL, n(B) = 40

. QI It AT 406 |

Q< TR (FIETAG A IS 2N, SIMd @16 2% (B \ E) |

WA €, n(B\ E) =y

@R ENB @R (B\ E) Mten @ B = (ENB)U (B \ E) [o4ba @5]
eqk n(B) =n(ENB) +n(B\ E)

A0 =254y 3, y =40 — 25 = 15 @], n(B\ E) = 15

.. (P QI @100 AT 158 |

YT, I IS AT 40T G2 (FIETAG e IS AT 156 |

THIRAY v, G @fde 35T AfETFIT ATONE (AT, ATSIF 8 FHA FNATF @G
G5 *IZT T | OIE W 15T (TG, 4T Ao, (TG 8 715, 2T XY (WG, 7
T @ TSI 2e™ I g a6 A7 | & Arold 8 95 9 (T 7, 22 &« =Y 5,
26 Y A *eW IS |

F) @ ST (A e |

q) o T T

) (TR YT W F9: (T APS AT (AT @ A6 27w IS [T Ao 7|
¥) oG T (MG ¢ A6 A2 I [5G Ao ew Fed 2
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TG S, G5 € FeAT 39
RARIEICH

F) 4, G J = I MC 2[7% IF, S = A€ O 217w I6d, D = 4 6 9=H
I | 06 AT (SAbta (AT 26 |

(oY
NV
) (oha 7® J' = {@ IR AR (G 2™ FCR A}
qefie n(J) =35—-15=203, 20+ +2=203, 3z = 18 A z = 6
%) @ A AFTH (T ¢ A6 H2W FF [F°g e 2w FE@a: JNDNS |
q) @AD@ n(JNDNS') =y G (e: &R n(J) = 151

CYF+44+T7+2=15Ay =21

¥y 2T AT (T IR 6 7w FCE PG IAOF HZW I 1 |
TARAY 3q. 24T T@F 18T ACKOIE (el 28W (A, 12T Ofe<el (el 7w
IR S GR, U = @97 Bqma @16, B = JACR6Ie (A9 2w 367 994 BI@S
GT6, V = Sfef<el (X&T 2™ e GN Rad (16 | M 9 n(BNV) = ¢ @32 (SAbe@
063 ST N FCAT:
F) BUV G064 I A8 @R n(BUV) & o O NG 2/FH T |
¥) 2 9T T Prow T A e |

o) x GF I RGN A 1 e |

AqIYIA:

F) BUV ZE @9 9 B@F GT6 I ACF6Ie q OfeTqe (L&l AW FCF |
F-0, THST AfS, 5T-307T @



o

Twey e

n(BUV)=(18-z)+az+(12—2)=30—=x

q) rAn(BNV)FaeN I BUV =U
Sfie n(BUV)=n(U) A 30—2z=24 =6

ABIK) F@oq W 7 =61

AN n(BNV)IRET TV C B

A, n(BNV)=n(V) Az =12

TV J2EW A ¢ = 121

<)

3)

Q)

Il

@I @fF 30T B@F 20T FoIA @R 15C VRl AZW I | ATOF
Tq g5 (4FF oS @@ GI (IF %W FCE | FOGH Ba G5 (LS
AR FCE?

PR 2P (FICA W0 50T ], 206 BLAG G 106 e 8@ B
TICS M6 1 G0 T To® A6 S FOe @S AE?

ol ffmieee Sy ot 2aR5hEna 100 o Frwidia St 42 &9 @2,
30T e, 28T epifer fcace 1 105w Ge @ e e, s
ez T @ e, o G N ¢ (T, 3T foafs oM oz |

(5) oo Mgt @ foafs orm «sfbe @mfa?
(R) Foue Pl @ foafs ore @@ @t o M?
(0) Food RS & foafs orE @@ ¥ o fAee?

@I FETd 799 @fg fqeem =g 50 FERdE W 20T SR,
24T THOF ffe @A 11T GRS 8 Thed e Ton aw e |
Foor R Qe A Shed sifde ey giod @mbe e
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QG S, G5 € FeAT Y

SR 3.9

S, (i) CFIN BT T AL 2 T(A, AT SATIGT H2 T 4" |
(i) Wwwammﬁcg:{g: p,qEZ}l

(417) a,b € R;(a,b) ={x: 2 € RAR a <z < b}

Tt SfeereTa WIS e @ Afow?

F) 08 Q) i 8 i M) i 8 i Q) i, 4 8 iii
ACSP n € N 8 &W A, = {n,2n,3n, -} T (R - 8) T2 2ATHA TS Wl
2 AN A, 93 I [ & A6?

T) A q) A, A As q) Ay
o, a @@ A3 N Ag @3 T2

F) Ay A As M Ay q)  Ag
8. A, N A; 97 fGace fva @ @ A

F) A AN Ay M As ) As

¢ MEMER U ={r:1<x<20, v€Z}, A= {zr:r RCEC R} @
B = {z : x GNfeI& 341} 1 08 GTo9Jcen wiferel swifots feferm wea:
JF) A d) B
N C={zr:2€ A49R 2 € B} q) D={z:2xc A9 v € B}

Y, (SADE A 8 B CTGH SAWER TR MR A2 1 IM n(A) = n(B)
SR MRBE F) oz @@ T R) n(AUB) o) n(B\ A)!

U

A B

A MU = {z: 2 @S 4R}, A={2:2>5)CU dRB={z:5z<
12} C U @ n(ANB) 9 n(A'U B) 97 N+ e 33 |

b, IMU ={z:2 @€ A4PRG}, A={z:30>2} CU QR B={z:5z <
12} € U =¥, O n(AN B) 93k n(A' N B') @3 N [ T |
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o0.

oo,

oR.

29,

°8.

o0¢.

oL,

°A.

ob.

0.

oy ffde
@8 @, F) A\A=0 ) A\(A\A) =Al
@Me @, Ax (BUC)=(AxB)U(AxCO)I
IMACBIRCC DT OE@M@MAS A, (AxC)C (Bx D)l
@adle @, A={1,2,3,--- ,n} @R B = {1,2,22,... 21} @16 qfb 75ge |
8 (¥, IR FRAPTCRR 0 @16 {1,4,9, 16, 25,36, - - - } Q6 WS (16 |
g DA, n(A) =p, n(B)=q IR ANB =T, n(AUB) =p+q!

A N @&, A, B, C 3® @16 =0, n(AU B UC) = n(A) + n(B) + n(C) —
n(ANB)—n(BNC)—n(CNA) +n(ANBNC)!

A={a,b,z} 9R B = {c,y} A& @B U = {a,b,c,z,y, 2} 97 CATH 2,
F) AGRIEAE, (i) AC B (ii)) AUB = B’ (iii) AN B =B
¥) fadfu s (ANB)U(ANB)

@ @fem 30T frwdia S 19T i, 17e e, 118 cofamins,
12 T QRIS @ Yeale, 4T (Mo @ geale, 7 & qdAife @ (sfiemife @e 3
e foat faas Mae | soue Fwd foalt e @ate @@

fooa cowiorg AB GEa SO AT (AT AT, @A ARF B U = AU B UC |

A ee ¢

$) AWM n(ANB)=n(BNC) =, O@ z G I+ W T |

U

¥) IM(BNC) =n(ANC) A, OE@ y @F N4 77 T |
W) n(U) 9 N4 e e |

faees (oot U = AUBUC @& n(U) = 501
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QG S, G5 € FeAT B

R0,

0.

RR.

RV,

R8.

RE.

6

F) 2 @3 N4 [ Fear |
q) n(BNC') @3 n(A' N B) @F W4 e 3T |
N n(ANBNC') @3 N e T |

foqf @6 A, B @32 C a9TeId ST A’ @9, ANB =2, ANC = 2 4R
C' C B (SAbq & 36 GBI [ WS |

@M R, A={r:2<x<5 z€RIARB={r:1<uz<3,2€R}

T GBI 16 10w T 2/em! F:
F) ANB q) ANB AN AUB

@SR U ={zr:2<10,z € R}, A={r: 1<z <4} dRB={r:3<
z < 6} P67 GIBoE G16 213w “xfoTs emm FT:
F) ANB ) ANB 9N AnB 9 AnB

8 eferia A ¢ B G756 e @itz AUB RIS 922 ABE F4 @ AC (AUB)
qR B C (AUB)!I

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

Y A={z:zeN, 1 <109R 2,2 @ Yfdod} @R B={z:2€ N, z <

10 €= 2,3 @9 JfTes}

e efstst@ AN B MR FRGRABGIBIE @, (ANB) € A 9R (ANB) C B
JF) A=1{0,1,2,3}, B={-1,0,2} 4) A={a,bcd}, B={buz,cvy}
@ @ FEEE Bad [ [fv@n, e ¢« Afas Ao i
“{fepifere G TR (L1 o1 60% =@l Rival, 50% =1@r Fiil, 50% =@l =,

30% =l ffoar 8 T, 30% =@l [fvar ¢ &M, 20% @l T 8 A Gk
10% =@ foai #fawz 7t

F) oA Foow Bal Oy Afgw feafba @mibe e @
) *oHdl FooH Bal U8 “AfaFIYER W @ 7o #g?



N Choy fde

W, A={r:2€RER 1>~ (a+bx+ab=0}, B={1,2} @R C ={2,4,5}
F) A CBH SAMER e e |
q) @8 @ P(BNC)=P(B)NP(C)1
o) NABERA, Ax (BUC) = (Ax B)U(AxO)1

24, @B @f4F 100 & RITAF T 42 S FOIe, 46 T [PCR0 G2 39 & WA (AT |
GE WK 136 Fo<el ¢ iPes, 146 TFF0 € Wikl R 126« F6<e € Wil
(RECS A | GRC! 7T (I (LA AT =13 |

F) Sfafie feaft @ siwel a¥e Zamd G5 @32 @I (e AR w3
G AW (6 (SAb@ WS |

¥) Foed vq SfEie foab (=g Al of fdy ST |
%) FOGH QG (TG GIF0 (I ARVH? FOGH oS Fo (AR ARHH?
. P(2), P({@}) o6 fada 3|

3. G A O fE oo | (7 eitne 99 tofe Tae T e eeme w9 tofe e
T R ¥ @ ot F9e?

vo. A={z:z¢ A} OB AR fFge A S |

TN (Function)

93Y (Relation)

A N W (6 X G SHAWMCER W0y WA (6 X 8 (6 Y 97 SAMECEAR
Wy ffen woE f[eaea S @, Reifis Aed G6 N @ ICT-CRET FAHF, (I
Q &S] TIN-AN @felR aifohe I3 76y |

TR S, WA IE A = {0,1,2,3)} 90 G611 A G SAMFCER N x < y
TPRBE Ax A 93 THAEG S ={(0,1), (0,2), (0,3), (1,2),(1,3), (2,3)} a1 I 1
qE, @A S GO TOoe FAGICYER (2N GeiF) < (fFoly aooF) | Grwg S
T A GG IS < a7

THIRAY 55, WG I (@I AR o 0o, b e, ¢ ITTIRE, d RICT (X, e (O, f
T (TR Tl 1 ARRICER FT0E GI66E [ 40 ARl 218 F = {a,b,c,d,e, f}1 F GB
©i2 TF gk 1 TE y @F O TR B = {(c,d), (¢, e), (d, c), (d, e)} a1 Iat
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G >, G6 € FeAT 29

4 W, @A B CIHF To9g ST 44T GE¥F 2T ol eited o2 | B
(16 2T F (16 ©f3 993 |

el 8 (WF). X ¢ YV S (Nonempty) G5 20 G FICSA 0& 16 X x Y
OF I THATIHE X O Y @ G0 qGag I 271 9is R C X x Y T X Z(©
Y @ 3ffs o771

Jle: 7 OB 'z RET y GF I SFABCT FICRCLR (6 0ol 61 A |

FIE (Function)

GTC6R TS TR qFeile afite @3 wore Fesd @ e e v
bere SRl gfG GTBH Weey T [{eava w41 =27 |

TAiRAd Q0. J0SF IPTE @ ARG W @ PR ©ICF p = 277 Foled o a1 =7
@ 7 5T 087 JPE @ p Hord @R AP el 01 @it - 99 2Tere TSIy
CE & p @7 G0 8 (T G0 A+ [0S 271 AN e, p 5@ 1 HACPT Ao
T G @il p = f(r), @A f(r) = 2701

a3 T THES 7 @7 IS GB X (AF p @7 FifFe @6 YV @ G e
TSR AR I8 47 2| O3 FIXAE X (F Y (S A0 &7 {(r,p) : r € X
GR p €Y € p =27} TAS R0 T 21 TIEF Q7901 TN-7#41 ceiferst sifere 930
GG P R

TG @ (FIHI), AM X 8 Y SFTF (76 2 R (FICA 0T @RI X G54 2T SAMIGTA
TCE Y GG GF6 8 (I G0 SAMAE ALES T4 2 O @ T’ X (*@F YV
«q Ffcfo @i T @0 2 1 GF7 FRINE £, g, F, G T 6 ==l o w41 =301

G b (CTICTT 8 (FICCIGH): I X G6 AS Y GB f G0 FIHT 2, R OIS
f:X - Y o 8 9 201 X G f: X — Y FIRHEE @It (Domain) @R
Y G5 @9 (@ICItH (Codomain) J&1 27 |

g q (dfsfm 8 & afefam). W f 2 X — vV Feed 98 0 e X 97 e
y €Y ALESG 7W, O QT FINTR G ¢y & o @7 afolm 1 T (Image) 9 =
& y 99 AP AT (Preimage) I 2 @I y = f(z) foT0d ©F M T4 =7 |

T b (@F): f X — Y TIONET GAE Y OF @ AP TAME X GF (Il
TAMICTR B0S W, G (TOCF f T (A& (Range) I 27 G (A& f' a0 dp
PN G E® f={y:y=flz) @AWz e X} ={f(z):zx e X} THA
@& f (FICCIEH Y @ SATID |

Tl oo 30 T4 A1 061 SwizgetoeT 7% I |
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TRIREY RS, [ — 22+ 1, xEZ;ﬁ‘fﬂSWCﬂ%ZmZd}d}ﬁﬁTMﬂ?‘ﬁT
FCE | G FIER WA R ¢ 97 alfol® y = f(2) = 22 + 1; FIAAHBR cCITA,
©F f =7 qR FI™E0T @&, @& [ = {y :y =22+ 1, z € Z} Fa f[qwene
SFTRIF 16 |

TR Q3. FCEICGA G16 F = {(0,0), (1,1),(—1,1),(2,4), (—=2,4),(3,9), (—3,9)}
OB T I FCF, TG (©IEH 20 F OF To98 FACICIER AT GBS
G0 OR @& TET F OF Tope FAETICER @O ST [T @6 |

dfie (@ F = {0,1,—-1,2,-2,3, -3} 9 @& F = {0,1,4,9}
OFF FTF FACE QU@ A @ @ F 97 99 ¢ € ©F F 93 dfofm F(z) = 22

TEW (@, G0 FACHCTT (6 (FIe O3 GH(0 Fiex I I 74 fog fog Furates
2 g for 27 |

TriRge o, 5 3ffe FoT F @3 @ A 8 @@ B 4@ T fow et
Ffq AW, @AE A @F ATOF [ (AT 90 8 (3 @I ©iF e @4 a7
TA B CGF @I 8 (Fa @I [re ([N 2R (AEE @) | S @, TIeg
FICCICH R el @6 Y (@19 2010 B) Mee wiAiee hias s« a7 (Sms ) |

OO0~ UL Wh —O

32/ = (Inverse Function)
feea foafo forg foaf wiee I Far Tz
A B A C A D
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aNESONE=

F) ToEF ACE or@d TeEHa 99 0 — 1,0 — 2,¢ — 41 92 FIAL 9F-9F
g AT T @ 3 9T @I 2T afelm @2 |
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q) ToEd MRE Brad FeEa 9@ o — 1,0 — 2,¢ — 21 93 FeED ARKS
T GF-9F T @& b € ¢ 9T dfelm 21

) TR TR orad TG a QR o — 2,0 — 1,¢ — 31 92 FEAG @F-9F
8 AIfF | (I (F(@ (FICIT D @7 ATSF SAMIH &ef (I A 9F @I
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el 5 (e Tem): W@ I, f: A — B @I @F-9F ¢ AR T | @FH

Hq g : B — A e 27 @A &0oF b € B @ & g(b) = o IM € &3 W
fla) =b T G2 FISF g & f 9F oo T @0 27 @32 ! 7@l e 91 =
qdfie g = f1

T34 PR TitTR for@ Al el f = f1: D —» A @R f11) =0, f71(2) =
F1(3) = ¢\ oitga oy gt form Ao wiexia gfbx fvidte wieae 587 731

TR 8, W B, A = {2,3,5,7} @R B = {1,2,4,7,10} 1 A 9§ @& & WG
7R B @3 @ @ W) Reey 27 qAceE (054 ota ©iF ofee @ @iea 2 :

<
N

QA D = {(2,2),(2,4),(2,10), (5,10),(7,7)} @34 ©fve Toyma @&l ofoe
FAECEAR @6, T 7 @3 [Foepe Fw&FH 60 T AW D OB Tovs
FACETHET 22T 9 4 @F A7 8 o 9 B @7 AWT @A 24T 9 Jidl
faery wext fForey |1 @efie, D c Ax B AR D = {(z,y) 1z € A,y € B @32 z a4 y
ferey), @RIt D GT66 A GT6 (AT B G @16 o937 |

TR ¢, IO ALY PACKICC (6 L = {(2,y) :x € R, y € R @R = < y}
ol 1 g6 IPeq e ¢, b G & o < b AW 8 (T AW (a,b) € L 21 [oAR
L (75 ARl IPed TR (RIGI-I08T T (o =31

THIRFe U, 069 (W 9= (relation) TLAT F3? §(I% e |
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s foas APES Fewa
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AN f(r) =222 +1 AT 2 € X |
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- {1,2,3) @9 @& GG = {3,9,19} 1

TAREY . f o — ma + ¢ T G 2 @R 4 99 elfelm IAFE 78 —11
Sz ey e

F) m G2 ¢ GF T
q) f @I 9 5 @7 efelm
%) [ aF G 3 @3 AT alfefm

RRINICH

F) f(x) =mz+c Q@ ST AN
fi2=79dR f2) =7, 2mfc=T---- (1)
fid— 19 f(4)= -1 dmtc=—1----- (2)

(1) € (2) (AT AR m = —4 GR c = 15
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QA (22 +2) GR (z + 1) 20 o7 99T (22 4+ 2)(z + 1) = 23 + 22 + 2z + 2
GG I AT T@ 2+ 1 =3 GR PR 1 x 1 =11

TaRAd ©, (22 + 1)(z — 6)&F 222 4 3 @Il 7 T ST FS?
QT OISy P(x) = (22 4 1)(z — 6) = 2® — 627 + 2 — 6 99 @l 3 I JIPRA 1|
qE OGF Q(z) = 222 + 3 9F W@l 2 Q3R JAPRA 2|

P(z) & Q(z) Mea i e, ©loreee F(x):%x—?)u‘l?l'ﬂ@f"‘im R(:L‘):—§+3|
3, S F(r) @5 Tgom e W 3 — 2 = 1 aaewﬂm%l

ToF: MRS oM eI @ IR W@l @ JIPTRCA e (I @[Tl 7oy |
F) 1 HECRA 930 P(x) GR Q(z) 97 9% F(x) = P(2)Q(x) aFT6 Ig=@l
T W@ = P(z) @F @l + Q(r) @9 V@l G=R
I RN = P(z) 97 I A x Q(x) @ I

<) 2 SR T P(z) @ Q(x) Taea w1l e wiotwet 1w @A R(z) = gég
= of2rE
R(z) 99 M@l = P(z) 99 W@ — Q(z) 9 W@l 4R

P(z) 49 Y 324

Q) a7 Y3y =T

I T2 =

RS

AW P(zr) 8 Q(r) TSR & HoIPA PN = R Q(r) 9 Wl < P(x) 97 W@l &,
O Q(z) Al P(z) (F O S0 ©NFe F(x) 8 SR R(x) “ANSA A, @A

F) F(z) 8 R(x) TSR & HER I37M),

Q) F(z) 99 ¥@ = P(z) 99 M@ — Q(x) 49 3@,

) R(x) =09 R(z) 99 ¥@l < Q(z) 99 ¥4,

¥) W ¢ @S GV P(x) = F(2)Q(z) + R(x)1
Ty, THEF s, SA-3oT cifer



83 Twey e

el q

F) WMATT s WOV ar+b=pr+ ¢, 9@ =08z =130 B, b =gq
QR a+b=p+qEE @A IV, a=p, b=gq

D IAMTFT s @OV a2 +br+c=p>+qr+r W S@ =0, z =18
r=—13@AB, c=r, a+b+tc=p+q+r9Ra—b+c=p—q+r A
@WF @NINA, a=p, b=¢q, c=1

) AYFIOE @A W @, IM AP ¢ dF &V gz + a2 + agax™ I 4 - +
U1 + ap = pox” + P12t 4 por™ P 4 - 4 pgr + p, W, O, aqp =
Po, a1 =P1, 5, Ap—1 = Pn—1, An = Pn

qefie, Frel forzd T 2I0F 1 U9 UPe oYY ARG 275 T |

TO: 1 PAEE n WA IO IR TR g (o ARG, 0y (o AK-ST)
Bl (e JRAE |

qon (Identity)

v 337 P(x) € Q(z) T o GF & I T, G TS SN Jo B G3R
O RIS WS IR P(r) = Q(r) T 1 Gt P(r) @ Q(z) I°M b wfeq
1 = o wem o @ =1 MRS U2 weremed v Jeeifaer A=
SIE Seov (identity) I 27, IM A gfoce afsl veles (@GH @3 27 @32
BEITCRA (OIS WCs &) A gioa W 0 A1 @, z(z + 2) = 22 + 2,
(x4 9)? = 22 + 22y + y* TOAR WCEM |

ST 8 TAWE TAANT
Q3 SRW ¥y & HRF 337! A5 41 203 | 2T 1o Swirdel [{ava $4

Tmirad 8. M P(x) = 22 — b+ 6 T, OW@ P(z) & (x —4) 740 O F7 93 (71g
@, ST P(4) GF I |

TN P(z) & (x — 4) a1 70 el ol i |

r—4)r? —5r+6(x — 1
2% —4x
—z+6
—z+4
2
QI SIC*F 2 1

@R P(4) = 42 — 5(4) + 6 = 2, O, T P(4) 47 AT |

0Y
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g 2. Jeenfifes a4 89

TR ¢, AWM P(x) = az® + br 4 ¢ T, @ P(z) (& x — m & ©F FE (08 @,
O P(m) @9 AN |

SNL: P(2) & 2 —m =R 7o el ol 34 |

r —m)azr® + bx + c(ax® + amz + am® + b
ar® — amax?
amax® +bx + ¢

(l??’L(L’2 — am2x

(am? + b)x + ¢
(am? 4+ b)x — (am?® + b)m

am?®+bm + ¢

AT ST = am +bm +c
&4, P(m) = am® + bm + ¢, O T P(m) GF 3 |

TAEE 93 TwiRdd gt (AtF FeRa eifssalt STwicE qiae sihedt I

afowt § (ST Tosim),  TM P(x) A @K 3o = R o @A WG 2
¥, OW@ P(z) &z — q K Ol FACET SN P(a) W

L P(z) (F 2 — a A Ol ST GOICTT T () AL G I Z0A |

W B, S R IR S Q(); O, O G, et 22 G &)

P(z)=(x—a)Q(x)+ R

TS 1 = o I M1, P(a) =0-Q(a) + R= R
TodlR, P(z) &z — a =K O FACET SN Pa) S|
TR v, P(z) = 2° — 822 4 62 + 60 (B z + 2 A Ol I, ST F© B(A?

AL ARY z+2 =2 — (—2) = (z —a) @A a = -2,

o2, B = P(—2) = (—2)° — 8(—2)2 + 6(—2) + 60 = 81

Ao 5 @ SR Wve efewiibe e T I |

dfosel 8. I P(r) AT TAE QA T AR 0 #£ 0 =, O@ P(z) & ax + b @
@ﬁW@WP(—E> R

a

TAiRdd 4. IR0 P(x) = 3622 — 8z +5 & (2 — 1) 7RI Ol FAC SN F© 2?2

2
SALE: W@@WP(%) :36(%> —8(%)4—5:9—44—5:10!
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TaRgd v, IM P(x) = 52° + 62 — ax + 6 (F 2 — 2 TR O FAE O 6 2T,
W@ a @3 W [T e |
ILE: P(z) (o — 2 @ Ol ST O *(F,

P(2) =522 +6(2)?—a(2)+6=40+24 —2a+6 =70 — 2a
*SIPAE, 70 — 20 = 6 A, 20 = 70 — 6 = 64 TLR ¢ = 321
TR 5. IM P(z) = 2° + 522 4 62 + 8 W @R P(z) F 2 — a G x — b 7 %
A Q2 SN ACE @R ¢ £ b, OC@ A8 @, a2 + b2+ ab+5a+5b+6 =01
ANGE: P(z) & x — a A€ O FIC SN0 A P(a) = a® + 5a* + 6a + 8,
G P(r) & z — b 2 O A6 O I P(b) = b + 50> + 6b + 8 |
PN, a® + 5a + 6a + 8 = b3 + 50 + 6b + 8

A, a® — b +5(a® —b?) +6(a—b) =0

A, (a—b)(a®>+b*+ab+ 5a +5b+6) =0
a4+ b +ab+5a+50+6 =0, ARG a#b
dfow © (Teoive Toiv),  IM P(r) GaS W@ AR =7 9R P(a) = 0 &, ©F
P(z) 99 G5 TAMP 7 — ¢ TS|
e P(z) IO & — o 7RI Ol FAE ST SHAAW SR SR = P(a), [
ove WS Al | SR P(x) IZ7M & — o 7 Rorey |
S —a AR Pr) @F GG TLAMS |

M SoHATaR e Soeivg

dfo®ml 8. 1 — a AWM P(r) M @I T2WF =W, O@ P(a) = 0 TR |

A @A@Y © — a, P(z) IZMAT QI AW, Jodik AESB 17 Q () e I”
AN P(x) = (r —a)Q(x) !

QR 2 = a IR @RIV A, P(a) = (a —a)Q(a) =0-Q(a) =01

TARAd Yo,  MAE @, P(x) = az® + ba? + cx + d IZAAF x — 1 G0 TRAWE 2CF
M8 @AM a+b+ctd=0T

FG: N, a+b+c+d=01

1T, P(1) = a+ b+ c+d =0 [*TEPIE]

ToAR, 2 — 1, P(z) 99 G5 TAWE [SAWE SANTHR AR |

0Y
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qgiE 2. Aeenfafes A 8¢

IR T R P(r) 9F @6 ToAMS 1 — 11
O, TLAWEA [2ATe SN AR 2013,
Pl)y=0" a+b+c+d=0!

T ¢ — 1 49N VAR @RI I3 G S 2@ IM @ (3w I 7g°Aia
RS NS 0 27 |

TR 3, WA IR, P(x) = arP+br’+ca+d I FRANCEN S92, 0 £ 0, d # 0
a2 g — r IZOAMHT GFH TeLAWF | (7S @,

F) [ SR T, O@ r, d 9T TRAMS A |
Q) T =L s aE e ™ R W, O p, d 99 TeAWE 6 ¢, q 9F
q
TRAE (A |

HAALI:
F) TAWMT TALWE oA TAAW (AT @A AW @,
Pry=ar* +br* +cr+d=0 A, (ar? +br +c)r = —d
@R (ar? +br +¢), 78 d ATSNIL 2R, JAR, r, d 97 Q6 TLAWP |
Q) TeAMF TANTHR oA TSN (A @R T @,
Piry=ar*+br*+cr+d=0

7 (2)-+(2) () o ()0

A, ap® + bpPq +cpg® +dg* =0 (1)
(1) (AT 2 IR (ap? + bpq + cq®)p = —dg® - -+ - - - (2)
AR (bp® + cpq +dg*)g = —ap® -+ (3)

QL ap? + bpg + ¢, bp? + cpq + dg?, p, q, d, a ATSIE A
AR (2) (TP AT IW, p, dg® @F GG THAMS GR (3) (AF NS X,
q, ap® 93 I TAMS | fF°g p 8 ¢ 9T +1 QT @A YK TAWS (712 |
AR p, d 97 G0 TLAMP GR ¢, ¢ G GG TLAE |
TOW:  TARE TWIRAY (AF ORIl T IR (@, GAMS SHAAWR AR e
TS A P(r) @7 e AR T &4 P(r) @3 E P (f> qElakr
S

QTS 2I1Cd, @I, r GBI I 2R SAMD (r = +1 AR) R 5 IZARIBH TR0
TRAME (s = +£1 R) |
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TARAd 32, P(x) = 2° — 622 + 11z — 6 (B SAMCS [Tsiael I |

TAG: &We IZANF ARITR TR @R gI7W = —6, JLIRA = 1|

Qe IM PR T @R P(z) 9F T 1 — SRR (@A TAVE AP, OCF 1
T8 —6 a7 TeAMS WS, +1, +2, 43, +6 9T (S GG I 1 AL ¢ @9 9FA
fafen WeTa &0 P(x) [ S0

P1)=1-6+11-6=0, ..o —1, P(z) 99 43> T |

P(-1)=-1-6-11-6#0, ..z +1, P(r) 99 TS 77|

P(2)=8-24+22-6=0, .0 —2, P(r) 99 436 TAMS |

(—2)=—-8-24—22-6#0, -.2+2, P(r) 99 TAMS 77|
P(3)=27—54+433—-6=0, ..o — 3, P(z) 99 43I0 TP |

@ARY, P(z) @ V@ 3 R foaqfb 1 T@F TAMS =1l (o107, JoAR P(z) 9F O

(I TLAMS IM A O ©f I A |

S P(x) =k(x —1)(x — 2)(z — 3) @AM k L& |

TSACF o AT AH 9o 72! [0 S AN I @, b = 11

TodlR, P(x) = (x — 1)(z — 2)(x — 3)1

Toq: R 37 P(z) F TS REsEe TR & AW (2 — r) AP GF0

T Rl S P(z) & PR (¢ — ) @90 O @ QLA P() 99 AT

AT I P(x) & P(x) = (x—7)Q(x) WP @ IR | GICA Q () IR Wil

P(z) @F @l @F 1 391 997 Q(z) @F TAWS ey I Wi 70 =

TARAY 3.  TRAWE ReEEd I 1823 + 1522 — 2 — 211

e,

SL: W IR, P(x) = 182° + 1522 — z — 21
P(r) @9 &F7M —2 99 SAWMSIMRA G5 F) = {1, —1, 2, —2}1
P(z) @ Y120 18 @ TAMSIHYCRA (76

Fy={1, -1, 2, =2, 3, =3, 6, —6, 9, —9, 18, —18} 1
L‘RF{P(a)ﬁ@WNﬁ’,Cﬂ?nﬁ,azgdlﬁ&reFl, s€ Ry
a=1%, P(1)=18+15—-1—-2#0]
a=—1%, P(—1) = —18 +15+1 -2 # 01

0Y
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qgE 2. Aeenfafes A 8q

_ lamop (Y s e (B ot o —o
“= Ty 2]~ 8 1) 72 B

HTodR = + % = %(217 +1) "die (22 + 1), P(x) 99 930 T2 |
A, 1823 + 1522 — 2 — 2 = 1823 4+ 922 + 622 + 3xv — 4o — 2

=9222x +1) +3z(2x +1) —2(2x + 1) = (22 + 1)(92% + 3z — 2) |
G 922 +31—2 = 922 +60—3r—2 = 32(32+2)—1(32+2) = (3z+2)(3z—1) 1
SP(@) =2+ 1)z +2)(3z — 1)1

TriRgd 38,  —32% — 22y + 8y + 11z — 8y — 6 (F TAMCE e AT |

NG (e ¢ ARETS M € I W e I —322 + 11z — 6|

—322+ 11z — 6= (=32 +2)(z — 3) QA (32 —2)(—x +3)------ (1)
R (T ¢ RIS AW 8 EIF I #{1Sq AW 832 — 8y — 6 1
8y? — 8y — 6 = (4y +2)(2y — 3) WAl (—4y — 2)(—2y +3) -+~ (2)

AR (1) € (2) @9 TAMPACECE AT FCH 2me A THAMS 163 AE, ©&
YN 42, —3 TGN —2, +3 ToF TP T2 I3 (S E 5F @A 4 @R
y a9 RN |

. e BeAwm (—32 44y +2) (v + 2y — 3) WA (3z — 4y — 2)(—2 — 2y +3) |

e Tesime @ FAMoF GT5! ABIT FAF &) AN oy @ T2 —3 2441 = —2 qLA
3-(=2) —4-(-1) = —2 fFwa mws

Jle:

F) IM P(z) = 22" — 62° 4 5z — 2 T, ©@ P(z) & e agoml 7@ o
A O et e
(3 -1 (R) z—-2 (©) z+2
8) =z+3 () 2z —1 (V) 22 +1

) ST TALE AR S e e |
() Srew: 423 — 7x + 10, OGF: 1 — 2
() O 523 — 1122 —3x 4+ 4, O v+ 1
(©) OEm: 2y — 9 —y — 4, OEF: y + 3
(8) @rEy: 223 + 22 — 18z + 10, OI&=: 2z + 1




8b Tweg e

N @A @, 32° — 422 + 4o — 3 9T GG TLAMP (2 — 1) |
Q) 223 + 2% + ar — 9 IPAAT @I TRAMS 1 + 3 WA ¢ @ N T I |
8) (Ale @, 23 — 422 + 4z — 3 I @0 TAWE 2 — 3|

5) AW P(z) = 22° — 522 4+ 7o — 8 T, O@ P(x) (B x — 2 7R O T3 @
BINNE ACE AT SINHT ol AR T e
B) A8 (@, 4zt — 523 + 5r — 4 IZAAT 2 + 1 @32 x — 1 AET T |
T) TeAmcE f[eswe s
(o) 2> +222—-52—6 (R) 22+422+2—-6
(©) a®—a®>—10a —8 (8) a* +323 4+ 522 +8x+5
(@) —22%+6y*+ay+8r—2y—38

TifEE 3o, afeoT @ seehie A

TEE IZAM: (I IR AT AR W@ OF8 F(E, A TGS I3
(homogeneous polynomial) I 2 | 22 + 2xy + 5y ARG =, y BT G2 TR @6
TANGF I (9L ATSF AWI @t 2) |

az?® + 2hxy + by? ARG 2, y veia @B 2 M@ FINfaqs A, @, o, b, b
S AW 2, y, a, h, b ACHIE bed [EbAI 1 7 @fb @B eioned fom
W@ Tfas g2l 8 1 202y + 22 + 9220 — Sryz IFFMIG 2, 1y, 2 DR o T@R
ANNGE IZM! 1 (G &TOF 2Id @l 3) |

afeos Fif# (Symmetric Expression): U314 ve Aedfere (el erifeifos wif=
Qe 7f6 e = R 7w il weifafee A, o af*ifbee @ sereomes
A (symmetric) A <=1 23 1

a+b+c MG a, b, c oo AfoTNT A1 FI9, 0, b, ¢ boF foafba @CIc v
i [ ARG I AT AT | GF2ONE, ab + be + ca AR a, b, ¢ FEFT AR
224y 4 22 oy 4 yz + 2z ARG 2, y, 2 SRR alfears A

9 222 + ey + 6y2 AN 2+ € y veea efooT T, FRe ABTS 2+ € y 9T
= RITNQ@ 22 4 5y + 622 TS +fFETS 27 [ +&q A (20 forq |

eeN® A (Cyclic Expression): a5 vei@ Aedfere (&ieal AfTe 2w vo< ol
beI(EE, Ol 5FIF GORl BAIEE «R POR B &N BeChd T A MG aMm
sfeafee W =7, o b @ for veeee Sfafie oo oS voslie @f <t o
afests qf¥ (cyclically symmetric expression) e 23 | baIdoGeR = Ao fae=
for@a TCo! b T 7 IR A A bF-FhE A T 20T AT

0Y



qgiE 2. Aeenfafes A 85

N3 o

3

224 y2 4 22 4 ay 4 yz + 2z ARG 2, y, 2 PRI GFT FSAE AN, IR @S
PRI 2 T ARRCS y, y 9T “ARRCS ~» QR 2 GF “ARRCS 1 PACE A0 92 ATF |
OB 12y + 2z + 22 ARG 2, y, ~ PoICPa GG dFephre A4 |

2 —y? + 22 A veeNE A T, T TS ¢ G A y, y AT G 2 @R 2 @
R o A ARG 2 — 22 4 22 AfCS sfFRICe =7 A = A e o

oS 5e1aa aree efeoTs A Tee™e | g atore ver-awe A eifeot 7311 e,
22y — 2) + 12(z — x) + 22(x — y) AT oo, g adform 711 Fd, Afifbre
r @32 y R R I 2(2 — 2) + 22(2 — y) + 22(y — x) T 2eq I A &4
A (2t fom

T 9 AR 2, ¢ B ARG F(, y) WIEE QR 2, y, 2 SRR AMRCD
F(x,y,z)WWW‘{WW@l

IE e @ L4 L Z afef e w1 e seei |
y oz X

PE-SNF IR B et

gl A TLoAMCS [CeEel A (I G-t oz (72 1 STigrers, i Awseies

AT FCE TAME (@9 T 2| WS Y AT @O a6 vAEd 9gom 4@
TAME BASNTAT AR IF A GFIEF Teoiws el Tt 27wk A7 voafie s
TGP (57 REIB I AR TS el a1 231

Q@ e O@EW @, a, b, ¢ BARA

F) @ SFSNE I (0 — b) G BAMS 2@, (b — ¢) @GR (¢ — a) € 93
PFSFIF IZIMIT TLAWE T(J |

¥) I3 WQF ¢ P2 QR AINGF SFSHT 737 IAFW k(a + b+ ¢) €
k(a® + 0% + c) +m(ab + be + ca) @A k8 m 7T |

(-9, TR oAfds, 5F-oF el



@o Twey e

%) 9o IgoMm T N[ =Y @, AR A WA G QR WA AN 7, O
gl giow SeA 2 ufba Re SR AN =0

TR 3¢, be(b — ) + ca(c — a) + ab(a — b) (F TAMCE e FCAT |

SFG: QT gio 2o il 2R |

&N #xfS: be(b — ) + 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) —alc—a)}
(

=—(a—=0b)(b—c)(c—a)
el sfs: ewe AMBE ¢ @7 IZ7M P(a) 403 ©ICe ¢ @F ~ARRCS b IR @R @,
P(b) =bc(b—c)+ cblc—b) +b*(b—0b) =01

SRR TRAWE THAAW SR (. — b) &We A GF6 TL2WF | G947 (@RG 2MS
MG veeE A, GRY (b — ¢) 9R (¢ — o) TOR 2me AMBT TAwF |

v MG foq @ Tawifas @32 @7 foad @F QT TLAWS 21T (AT |
oA T TLAMS IM AF ©F IF A |

@die, be(b — ¢) + ca(c — a) + ab(a — b) = k(a — b)(b—¢)(c —a)---- - (1)

@A k @6 &1 a, b, ¢ 99 A AL G (1) 75 |

() MRAa=0, b=1, ¢c=2 I 7T,

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

cobe(b—c¢) + ca(c —a) +abla — b) = —(a —b)(b—c¢)(c —a)
TARAd dY,  a®(b—¢) + b (c — a) + (a — b) (T TS Ra ST |
TEE: eve AMGE o 97 IR P(a) [awat F6@ ©its o @7 RS b I 13,
Pb) =3 —c)+b(c—b)+3(b—b) =01 AR TAWF S T (a — b)

g4we M G0 TLAMS | Q¥ (AR gvs AT vpshe AN GTRg (b — ¢) @R
(c — a) To@ awg AMFGa Tesims | O|F gwe A oiF e Tifas @i a3

0Y
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qiE 2. Aeenfafes A @S

(a—b)(b—c)(c— a) Toq M@ s M 1 Toeie eme AR o7 TeoAMBo =52
PIFNE R GF W@ ANNGE ¥ k(0 4 b + ¢) TR, @A k 90 LI |

nadb—c)+ b (c—a)+A(a—b) =k(a—b)(b—c)(c—a)(a+b+c) - (1)
a, b, ¢ @R R AT T (1) G
oAk (1) Q@ a=0, b=1, c=2 3B 13,
24 8(—1) = k(—1)(~1)(2)(3)  WMh=—11
(1) @ k = —1 I T3,
ab—c)+b(c—a)+A(a—b)=—(a—b)(b—c)lc—a)(a+b+c)l
TR 39, (b4 ¢)(c+a)(a + b) + abe (F TAWMCE [THIN T |

TAE: BT o @7 A P(a) 403 T 0 G ARICS —b — ¢ I 113,
P(=b—c) = (b+c)(c—b—c)(=b—c+b)+(—b—c)bc = be(b+c)—be(b+c) = 01

oA TLAWS SAZW SRR (a + b + ¢) &8 AR @6 Tesime 1 ems A o
AR AINGF SFHT I QIR GF G QA G0 TAWE 2SN (502 | TOAR T
TAMT B2 @ A SFFNE I37M! 20F, TR k(a2 4 b + 2) + m(be+ ca+ ab)
P -(E, @A £ 8 m & |

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

a,b, c O FF AT G (1) 97 |

(1) Q&I a=0,b=0,c=19RA@ a=1,b=1,c=0 I IAF I3,
0=Fk QR 2=2(k x2+m) k=0, m=11

QL k8 m R N IR 218, (b+c)(c+a)(a+b)+abe = (a+b+c)(be+catab)

TO; TARAY 5S¢ G T 2 A od Tl AHOro TARAd db IR TArRad 39
«q e M 7ot TAWE [esRe 1 A |

36 o qenfafes s@: o, b, ¢ 9T AT WD G

a®+ 0%+ ¢ —3abc = (a+ b+ c)(a* + b* + 2 — ab — bc — ca)

A QT 96 HfOrS AN (R JCACR |

22w s (At Awiifafes afsm g $6)

a’® + b + ¢ — 3abe

(a+b)? — 3ab(a + b) + ¢* — 3abc

(a+0)*+c—3abla+b+c)

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



@R Twey e

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

el A%fs (TNaF b IZ7MR 4Rel I IH)
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W(g+y)+w:((ﬁl+@)+ﬁ:(ﬁ+@:@
RS, u+ (v + w) (74+(E+B7?):(ﬁ1+/@:@
Sutv)Fw=u+ (v+ w) SRR (IFA @I ARG FK e

_I_

0Y
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YT 5, ATGA (S5 399

TP 5. (@I fagred folt age «FE N w9 AP (SIS T Ny
m.@mm,(ﬁJrﬂJrﬁ:ﬁJr@:—@Jr@:Ql

(S39 (@A TSR (Cancellation law): @I u, v, w (BFET & u+v =u+w
RET v =w WS

COFRR MY e A ¢FeAF YfTeF (Scalar multiple of a vector)

u B (93T G . GBI IPSF AL JC my, 7T (@I (959 AT, 706 ©F i<t
A 20N

S m =0, mu =0 I 3T (3

2 m#0TE, mu 97 MYy 97 MCHR |m| Y0 R, mu 9T RS 4, 93 LR
e Ofed 2E, G2

F) m >0 2EA mu 99 WS o 97 T Ao @A T3

) m < 0T, mu 99 WF o 97 U s 2@
ToF: F) m=09Au=0TAmu=0%) lu=u(-u=—u
A A2l 7e® (M AR, m(nu) = n(mu) = (mn)(u)

m,n O > (), T8 < 0, 90 > () GIR F2F0 < 0, G0 q TS (), @ FFe CFQ3
52T SO CID T TG @63 Areqo! S o Req IR 76 97 @6
THIZAS (STl I

u

L~ 1 - | - | - | u | QI
A" 'B" ¢ 'p" 'B" F' @'
N S, AL = BC = u
AC & G *%® el 3ffe 9 @ CD = DE = EF = FG = AB &1

O AC = AL+ BC+CD+DE+EF+FC —u+u+u+tututu=6u




29b Thed e

Wm,@:@+(ﬁ+ﬁ:2g+2g+2g:3(2g)
a3 AG = AD + DG = 3u + 3u = 2(3u)
2 2(3w) = 3(2u) = 2 x 3(u)
ToF: Y (S3RE dIFF (@Y Wy I TAFEAE (A, qWd I qoda e
Ao S 2P T AR |
AB| AB

AS@ AB || OD T, AB = mCD @, |m’:|ﬁj_o—p

) m> 0% AB e OD A =,
A) m< 0T AB ¢ CD Rofrogd 291

(SBET ARYYACT AFT© I8 5@

m,n 90 CFAR @R y, v Yo (939 2,
S (m+n)u=mu+nu

2 m(u+v) =mu+ mu

@S (mA+n)u=mu+nu

Wzmﬂn*ﬂmwwml
Wﬁ,m,n@WWﬂaﬂzﬁ:mQ |z@|:m|g|

AB & C 7 s 3 @ |BC| = nlu| & - BC = nu

[AC| = [AB| + [BC| = mlu| + nlu| = (m + n)|u| . AC = (m + n)u
ﬁ“@zﬁzﬁvL@ Somu+nu = (m+n)u

m,n TSR YT T (m + n)u 97 06 TR |(m + n)||u| 93 F 2@ « @3 Wewa
e W 1 997 mu + nu (BTG D 2 |m|u| + |n||u| = (|m| + |n|)|u| 93 W=
2F u @7 RS W [ m < 0 @R n < 0 T |m| + |n| = |m + n| T, GG
qTHE (m + n)u = mu + nu ST ¢

TR @R . @F TCF GO > () GR SRIG < 0 ZA (m + n)u 97 0 TR |(|m| — |n|)|u|
qR i 2@ u 97 WE MR GFYA TG || > |n| @R u @3 e T 749
Im| < |n| | | mu + nu (SFFGS WTH € A (m + n)u 9T AL GFYA 2F |

0Y



R0RY

TG 32, ANGAT (FF 295

To3: fodlt T A, B, C 7@ 2@ W @de Wﬂﬁﬁ,ﬁ @3 A2 fere 27 |

e F) Y (SFa7 493 (R4 Sfo @l TG 207 G Oid e «hE 20,
SIS (similar) (339 1 21 ¥) (@ (DFCAF (G 1 @, Ol (W =) 9o
(O%F A |

AR m(u+v) =mu+mu

O A C CW A
D
S WA 1, OA = u, AB = v 1 O OB = OA + AB = u+ v

OA @ C e 3ffe I3[ @ OC = m - OA T THEF AR B@ my 99 € T
@ m A9 1 ¢ 7 W afess AB @F SFeRE D @A OB @3 IAFeeiE D
e @ @1 @AY OAB 932 OCD fagean ST,

oz 10C1 _ 1CD| _ 10D _
V) = = =m

04| |AB| |0B]
.0C=m-0OA,CD=m-AB,OD =m-0OB
- CD = mAB = mu
94, OC + CD = OD

A, m(OA) + m(AB) = m(OB)

comu+muy =m(u+ v)

GO m GF I AR T TG TG e |

IR [ (o7 TS et e as@ @ 2

A ©® 6 r v
S



o CHey affe

Y. m(nu) = n(mu) = (mn)(u)
. Ou=20

b, lu=u

> (—lu=—u

(
So. (m+n)u=mu+nu

& m 8 n 9 [ieq & ARRGE T W@ o (FFEI G (m+n)u = mu+nu
@i ABIR FC |

A (O
SeeFe (I S R O FTF @ ASER @@ P RvE 9L 0D A
fofefs 1 A1 OP & O R AAATF P Rege 9l (939 <11 28 @2 O s (95
EY (origin) I 2 |

@) P P
T, @I ATo@ O @I [US [9 «qe a8 e A 999 @36 {1 0, A
mﬁwﬁewﬁmoﬁmﬂﬁzmAﬁwwﬂmmwwmﬂ@w,
432 O R (2lffFTe G353 TS Wo B RE @A (939 OB |

O A

A, B @ 31 A R/, OA = 0, 0B =
O OA + AB = OB 98 a + AB —
.‘.E:b—@

o, gfo [ga TP (SF WAl AR O ALAES (A 7 o (93T @
(OFARRA S P (93 [ I ANS; A |

To: Y for fof St AR U2 qa S (939 for for 20s @ | @ e
fAferS aifesiv R sTidie 9 KR Reasaida 1w e S (939 98 ARV
AMCATT 41 |

b
b

0Y



QYR 5. NS (93 WY

& (SN Ao @It e T O 4= f[fon el arme Anfs g
O 2 ACITF QoK 9P (934 bfers T |

B CLERCIET ]

TWRAY S, RIS @,
F) —(-a)=a
A) —m(a) = m(—a) = —(ma) @IE m G0 CF
o) 1 @35 av% o5 a o @ a 97 7 93

jal™
ST
) e @F@a < SR ¢ + (—a) = 0
AR_E (—a) + (—(-a)) =0
c(=a) + (=(~a)) =a+ (~a)
- (—(—a)) = o [(539 @I Teffd]

(1) @R (2) @/ (—m)a = m(—a) = —ma

M) a# 0 RS |a| # 0
1
A FE, 0= —a
lal
1
O (0] = —|a| = 1 @R a 99 U 8 ¢ GF T 92| YA ¢ GI GFF

lal
(937 9 WS ¢ I
THIRAY . ABC'D @36 AMres 99 F@w AC € BD |
) AC @2 BD (S39NE AD 492 AD (3R WU o |

<) AL @< AD (S3aaE AC @€ BD (SETatEe N4 2 0 |

F-0y, THex Afes, 5A-yo e



W Twey dfde

ATI:

F) AC = AD + DC = AD + AB
@IE, AL + BD = AD 91, BD = AD — AB

q) (RG ANSREFT I *1d Tufafos 237,

A8 =6+ 08 - L3¢+ LB - Lac - L
aae,ﬁ:,@JrO?:%zTCqL%@

TriREd ©, (SFCEF AR AN I @, [q9red QI 13 AZF NHRGIRE TREES
@RI @ fqgrerd Gorl AT TGN ¢ S ST |

ANYE: N BE, ABC f@9ted AB @ AC 3@ NGy INFE D € E1 D € E
el 1 AN FACS I @, DE || BC @38 DE:%B@

A

B C

39 R fagefii @opi, AL — AD = DE---- .- (1)

@@ AC — AB = BC

5w AC = 2AF, AB = 24D [ -~ D, E 49 98&@ AB ¢ AC @3 T4Z]
- AC — AB = BC (@ 7%

9AFE — 2AD = BC, @die 2(AE — AD) = BC

- 2DE = BC [(1) T®

- DE = JBC
a3 |DE| = %|ﬁ| A DE = %BO

R0RY
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TG 3. ANOAR (93 N

oAk DE ¢ BC' (O30 49F @ @33 T A | g @A 4RE @ 9T
T eAR DE ¢ BC' (STAARA 4% @49 94 DE @3 BC TS

TWRRe 8. (T39 “KfSre NI FEAT (@, AN 0y AT Aafos Fd |

S T B, ABC' D ANFSReEs d@8 AC 8 BD #7F O ke v IR |

T/, AO = 0, BO = b,0C = ¢, 0D = d

YT FACS A @, [af = [c], [b] = |d|

A0 + 0D = AD €% BO + OC = BO

@Y AT o3 ZE A T @ S, AD — BC
wdie A0 + 0D = BO + OC

Wat+d=b+c

A a—c=0b—d[CO ATF —¢ — d @ I

QA o 6 ¢ @7 4FF AC, - .a— ¢ 9F 4 AC

be d &3 4FF BD, . b—d 9% 4FF BD |

a—c8b—d b TN T (S5 T WA 49T (@ G52 G AAS 20 |
g AC, BD 736 R0=h! SoTredie FRercael | JohR o — ¢ 8 b — d (SF9% S
20O Al 1 RE Goad T ¥ =09 |

Sa—c=0FWa=ca9Rb—-d=0Tb=d

s lal = le| aR [b] = |d]

e, ANMERET I FPoaE Tufafes T |

TR €. (93 STHfere e FAl (7, (@A PYUCE ARES IR NG
TGS @R G0 AT TLAY T |

SY: N I, ABC' D vogeed ARc= 949 P,Q, R, S1 P €Q, Q€ R, RS
S, S8 P @ {1 & TS A @, PQRS a6 AR |



W8 Thed Afde

A P B
Wﬁ,ﬁzg,ﬁzb,@—cm d
@:ﬁ+@:11@ —B? a+b

TR, QF = b+c§<§ c+dm\§§ d+a)
9 (a+0b)+ (c+d) = 1@+CA AC—AC =0

adfie (a4 b) —(c+ d)

- PO = a+b ——§c+d )= —RS = Sk

- PQ QZ\SRWGWW. |
SIAOIE, QR @3 PS AN @ G |
. PQRS @3 AeE |

A S
S, 76 (9% e =
(i) 9E @R CFCa Ao [y ey
(i7) GTAF QTR O fqopeiaiy ey
(i17) OAF G AWl A
AT ST SACEAE e (B A2

F) i Q) i N 8 i q) i, ii @ i
3. AB=(CD 9 AB || CD 2@ 51 @t Afos?
35)1@ @ ’ﬂ)z@ m@@ﬁmm>l
A) AB+ DC <0 @) AL+ mCD — 0, @ m > 1
©. AABC mm—mﬂ%w@w
¥) AB+BC =CA 4) AL+ AC = BC

) c@+BA+(J_f4—o 9) AB+ BC+CA =0

0 Y



0Y

TG 3. ANOA (95 We

o0.

ABCD Frefies 3678 AC @ BD =@ AB € AC (S3aE AD @ BD
c@%mﬁmmwwmamwem,@+ﬁ=2ﬁm&@-ﬁ:
2AB

MRS @,

F) —(a+b)=—-a—0b Y a+b=cTa=c-b
A8 @,

F) ata=2a q) (m—n)a=ma—na

%) m(a—Db) = ma —mb

(OFEF MR 2 A @, fqored ¥ 137 Ik (AF afere 9oF 139
STAFEAE (A QoI A1ZH NGRS |

2 FCERN @, (@A TGS TR FF e Te T4 ©f G AN
e

(OFCEF AR oW FF @, FiFHAfETTs eprreaE qgaEs NG Aes
FRECEA TSI AR TG 8 O (@R TS |

(OFCRT AR N FE @, JAGNER FREE TR TGS AR
AN JZARL AN G2 ST [EAFET LS |

T &Y

o.

IS oy

a, b S SETIGA (39 € ma + nb = 0 2, {53 @G A2
(F) ma=0 (}) mb=0

MNMm=n=0 @m=n=#0

AB || DC =@

(i)@:m-ﬁmﬁmmwﬁmﬂmaﬁ

(ii) AB = DC

(ii)) AB = CD

ST S SIS Woe (PG J6?
) i Q) i

M 8 Q) 4, i1 8 it



WY Twwq afde

P Q

B C

5@, P 8 Q IA@E AB € DC b7 W9Y @32 AD || BC 1 A,B,C 8 D W@ @<z
(959 TG a, b, c 92 d.

TR ST TCENE © 8 8 72 AT T&d ls:

IU‘

2

() LL=< (1) £2 (1)

|
)
|

8. PQ=9?
() 5 (AD - BC) (%) >(BC+AD) (o) (AD—BC) (%) (BC+AD)

e o
¢. ANABC @3 AB € AC 33 TR I D € F
(AD + DE) & AC' (S30ER 4T &0 0 |
<) (SBEE TR &9 T @, BC || DE €Se DE:%BC

%) BCED Jif*fExea $6@@@ T4y M 8 N 20 (S5 AR 29 Il
@, MN | DE | BC @& MN = %(BO — DE)

. AABC @3 BC, CA € AB 133 < q4FW™ D, F, F |
F) AB (O3 BE 8 CF (S3E3 N0 2T 0 |

<) @ @@, AD + BE+ CF =0

) (SFET R &N I @, F [ T wfess BO @7 e @2 e
Eﬁ"’{sﬁfﬁml

Wﬁ;@-ﬁtﬁaﬁ
F) S @ g, b AT T (3 A, o = mb 0O AN (FITH@ AW g, b 4K
Ao 2 |
Q) A, B,C,D RYIER 9@ (987 IAFW a, b, ¢, d A @8 &, ABCD
ANERE 2@ AW @R @FE AV —a=c— d |
%) AABC @ BC 99 WK™ D | (W18 &, AB + AC = 2AD
q) (@ @ *0S y @R v (& RS (959 =1 ACE?

0Y
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9GR 3©

T SifNf® (Solid Geometry)

IFe TR AN (o) NPIad I9rgd e @32 Sl (Tt ! IRk
T A 1 G T AN ARSI GPg (N SR, (S AR KA SIS qog e |
T@ 2 GYITT TN G TIPg AR o T 1o FANAE IS @i qorgd
e @ PO (FaTe W fS S Fh1 2T

Q@ I < e -

b TG AR foa T TS AR 5

> forem, Prfie wiFfer g, CIFF ¢ TFELHE @FIFT AT G PO
CFaFe] R FA0o #fEd s

» I SOIfed el 2T T¢I A0 ANLE FACS A 3
b @ TIIGE TS € PO CFawa AR FACS 21K 5
» I Syifafed 96l JIRRE CF@ Aot Fa00 ARE |

Glifere et

Mgl wififers 7, @i ¢ S Eifes qi7el witEbe 2re | 9w wififeres 7,
@ ¢ TEE (e Wikl fReed azd 54t 23

. TYE Y, & 8 THO! ATORHE @ A I@ (dimension) I& 2 |

y. T3 g, P2 ¢ Twel (@121 b @I «Fel 1 Ired T REE & A==r
@ TB () I I | TP TP AfSg o1 @ACS N1 1 o g (et
Tl (721 O g W Wias |

©, @IF (FFE 9 A, &Y 8 THe! (131 O3 @ @I ifas | @, e o
AB |

8. OEF (MY ¢ & I, THe! (13 | O3 w& fawifas | @ww, e fvta ABGF

¢. @ T MY, & 8 THO! AR, OF qg I 2| JodR Ty fawifass |
@, 53 fot@ ABCDEFG



b

Tweg e

// ________ -t E

oo i e

AqEcre fawifae Tga 2R favifas Fivw a1 @ o g6l a1 wafs @fases
APAINIE LTS AL GIIIF el o 436 fog aese v @il e aafs
RERStR A% QAT @ WA AL TRered 2 |

o

3o (Plane surface): (FIC SR TP @RI R0 Rqa TS FAeTa4ll
SRR @ ST Tl WP R0, @ O TWes T 71 AFead Al P
AT @ A THAfRerl q3B e Fres frcn ffife a1 (eizesss w@=
CNCRTS SEI Axee 01 2 | 760 epififeseng ©f see 731 1 9« (WIwe 7
Tp-fp =2 1 ot fota ABC D, ADEF, ABGF @fef68 @& «f6 s1anwet |

ToF: O Fg SrEmd A1 AFCE 94 Syifufere @21 A N R OER TSl SN
(infinite) A SRS N T 2 | [OAR SCEF AL (A AN I A @, (FICA!
T (@R 9B A (PN SR TAR A @ T (LR AR (PICA wH @
O IR0 APCS A

@9 (Curved surface): (P! ©EF 87K G_F® @I 13t v e
AL FHACo @ T T SRS A R0E, @ T o] I JF | (AR
PO G5 I |

T EIffS (Solid geometry): “ifd® *Ha (X *NE FRIE TAPQ IR e, (A
8 I o &A1 IR, ©itE <9 WS (geometry of space) I 2 | FAASG FLAE
TP Tfes SIS (geometry of space) d fawifqs wyiffee (geometry of
three dimensions) I 27 |

qFSAR @4 (Coplanar straight lines): IIFIf4F FFRL GF2 FAOCH SRS
T(E, A O AFEE NG A g AToT A& AT (A @ AFARLAYENT
GFOAR (@ FE W1 SAEE @ AB @ CD OF oo @4, [o°g FF oima
AN GFAR T |

eeAw @4t (Skew or non coplanar lines): QFIfEF FLEACIA I3 SO
TR 9 20 A SIMd 4 M @I Ao & T A Al 2@ AYEE
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TG »0, 94 Gyiffs W

o0.

o,

TR FTACAR 61 7 | Tt Bea AB 8 FF (WFesti (@91 g6 (APes
G THF IR 96 M@ @ [ opeifbe wpfer aIt g tofF FacEe w2
(TSR IR T T |

SRS TR (Parallel lines): 936 qFeAR AR T 27 (@0 7 IR
gdie I SIma @I A9Re 77 T A, S@ SIId AN FFET N FeT 27 |
TAER fot@ AB 8 C'D AF&AIe A4l |

STFeAE ©e (Parallel planes): 4f6 res afm A=F (@m 7 2 wiLie I wima
I AR (@4 AT O@ @ SARAE AAGAE O JeA 7 | W B g
ABCD ¢ o fR#[f1e AItel A7 EFG 7ee qfB 2ITd e e |

AT Ao (A (Parallel to a plane): @G AR € GG FANeNCP
TRUSed Iffe FaEe AW R A (=W T I, O@ @ AR T OER
SRS (G2 F@ 2 1 TS ot@ C'D G (@24 ABGF FANOETd Ao ([0 |

©CE #1¥ (R (Normal or perpendicular to a plane): (G eI GG
AT TAT (P Y (AF @ ATOER ToF AieFe @RI (@LF 8T &%
(E, TF AR @ ANSEF S o7 I 27 | f0vw aewa fora OP @2 QR
IANOER o F 77, I OP @A QR TN AF AB, CD, EF dfelt @@=
QTR 71X |

f$4& (Oblique) @R: (P AFARL G FAOCER A FAN©AE A 77 1 20,
@ FAFRRNE NS [OFF (@ I 2 | T Tied @ M N, ST @7 fois
AT

TT¥ (Vertical) (1 I ©o; =g PR JeT® SECIR O A0S ANFSAE (PG
@ A TS QAT A TEw e q0e | fA0a AR otw ABCD TEw e @2 PR
T @A

F-0q, THH *iffre, 5T-30% el
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29,

°8.

oC.

T Afae

C ’ C
e V2

Sq9f{F (Horizontal) ©& @ (Fl: (FICA FToe G0 ATl FLEACHR AL 777 7C,
O 2R A S YNE O ol T | I (P AN O S_PLS Il
TEARLAE TS T I =7 | $2ITad A ol@ ABEF @6 qfeise
TEH QIR PQ a0 SN FETC |

e (Planar) @ (AFSAT (Skew) TEYS: (S THYSE AR 7K OF3 S
TRPAS 2(E, OIF ATSAT bgge @l 2| TR (P Teeeed AZoCEN A
OF3 ST TP ql T, @ FYYF (TP bgws Il 2 | (AP bQuisd
vt AfAfRe g gFor gk WA g6 S O S[ES | TOAR (AT TFOR
POUEE [T LR (TFeE | S Bt olg ABEF @Ff5 Ty 5gest
932 BCFE 930 (e Qe |

e (@A (Skew lines) SFefe (@l b (FFeen @4 oS (&
A AR @0 8 O TATR (@I [ (A wfere wwefbe ereie
@R SFEefS (IR T | S 920 (FFoar (@4 AToiedd Ao gt
@ (@I e aes S @ e T (@ sfmice e @i
TS (PR I |

WA M, AB € CD 9o FFean @@l @@ O [{re AB € CD 93
ANFSAE INFE OP g3 OQ @A O« 9 LPOQ 3 AB 8 CD @3
e (o T 9@ 1 G FAW LBRQ € AB 8 C'D &3 aeste (el ot
FE @A R 9L AB @3 ¢7F S_Fee @R QR 99*12 C'D @7 AN |

faes1 @9 (Dihedral angle): 325 FTIos TR (2N FACE SIMA (W (@FAF
R 7Y (AT @ TISeRRF ATONIR T & (2M (@R M ] 9g7 @F(6
FE (@ T FAE TRAT (FI92 & AT TO© fgeet (Fiet |
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TG v, T SIS Y

4D
N
A =
C B

AB @ C'D eeqd AC @4 274 (% @R 1 AC @4rd O s AB
TS OM @R C'D e ON GF° 96 el o&es F41 20 @ Sffl
TRz AC @3 el O e &% 201 O L MON 2 AB 8 C'D ATSTaw®d
oS faee (19 e T 1 gfe ARl TASCET wreefe fred (@it s
OF AN TE @ FANGAT AT o7 |

Su, @fSTFH (Projection): FICl 7Y (AT 36 WS FAweca<im THF Al (@Al
TSR TR Sfers IR AMRYE @ (@21l AT ©2F &g [ #iTee A
SferH (projection) J& T | (I FAEACHR I IS A (7 (ACF CPICA!
S SerT To wfeps wTReeTa AR CTote @ et 84 Tg
TG IR ASCFHA I 2 1 IR WOCHATP 1% WrerwAe (orthogonal
projection) I 2 1 fot@ XV STe=R T2 GIb IR AB @ G5 F@IRR
CD @ Sfers¥ NG ISR ab 8 FRECRL ¢d AT AACR |

X

% AR T ITE

F) gt AR GFOAR 2O AACE, CCHCE O S*J8 FAFed 2CF A (T 9F
TS *[77 (v T |

¥) 7 TR e T AR, G O FAreAES 2 A1 [l @I
e (@8 A6
~oghTH

F) @A ATSER TP Yo [Ra MEGE FRERLIE AAMoed Jds Facens
O TS & AT SRS AR | SR A6 AR 6 GH{b TS [y




W Theg fae

gfS Muee 77 AFCE, @ AR IR OIIF N STy et g A6 |
q) it S [ a G @R N1 e epiey Tee oees 4! AT |

ATEARR 8 ANSETH N4 T¥F

F) (DI AR I ATOER ANSAET 20 SIrd N (FIC ALFel 79 A
BRIl

) (P AT (FIA! ATGACE (BW FACE OIAF N MG G0 ALK 7 A6 |

) I (@A TR 8 Ao 7o YR [ AF, wreE sl e @
AASH TIPS T(F |

95 Ao N TP
F) 7S ATee AP TG 20 SR N I R 777 AP 4

<) 75 TTeH FR0RA 20 SR GHH AT (TN FAE G2 SR SR HILRe
7 AR

e

N T, GFA I3 A GFA 26 A GFH AF A GFO AT I A3 GG |
ORI ATONRE By AT 32U (space) W FCE AT | AT GFLG 21 A F1J, 36
G Ao, FTAR T, BT o Al 1 Topine Tergd TwRdd | O GotE
g |

e G IFO A ([A5© HCN RO 7= 7T e AT G TGS g (solid)
Tl 2 | AP (I TS (FOF FACO 20 (@ FHACH oAb A7 ([ wadi
(ON( QAT (FICAT T (B FACO A T©© BIAG 0 WA 1 I8 Seoeel
WW?T"[@W(surface) @32 A 7o ATed (@ @AT (W I, OF @ TG
¥ (edge) I T | GFT> ICHA I GFAA TG TG 7Pod Wz G2 IR0 4F AR |
O30 S0 @ NG G IFoe A K |

Jer:
F) (OINR AT QHfB P AN T @ RN qa7QF AN (el |
) (O TCARS QYL FEHO R T |
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TR do, W Tyiffe WO

T PR RO 8 OFS CFqFe]
3. GRS ¥ 91 AR 99979 (Rectangular Parallelopiped)
D '’
A/ i \\\\ B/
D c
AL g

foRTEe! M e A WK TIPQE ANFSHE qaang Je0 23 | 13 B0
TSR ATOIF(B G0 ANFORIE 3R AR ot FCSIeIF T | AN E
Tgd B ote f[og A 19 @iz |

@ ANFERE TIgd PO ANerHE, OF ARSI g I 1 @
ROIFE TG Pl I 0w, O 96 @ 271 TSy fora e
qagd AR T@ PIE ABCD, A'B'C'D', BCC'B', ADD'A', ABB'A,
DCC'D’ @2 4R%E AB, A'B’, CD, C'D’, BC, B'C', AD, A'D’, AA', BB/,
CC’, DD’ o@ fora @99 936 9 BD' @A 2R, WU WForeid
QS T |

T T, ATOF TI7gd 7, &P 8 THo! IAFW AB = a0 9FF, AD = b
aFF g AL = ¢ 9FF |

F) UAROFIE TIQT NG O FaFA (Area of the whole surface)
— =6 7 cFawE TS

= 2(ABCD SGR (¥@%9 +ABB'A 64 (Fq@¥a +ADD'A’ SR
CFATe)

= 2(ab + ac + be) IN @FF = 2(ab + be + ca) I 9T
) TS (Volume) = AB x AD x AA' 99 @IFF = gbc I AFF

%) @ BD' = \/BD?>+ DD"? = \/JAB2+ AD? + DD"? = /a2 + 12 + 2
GFF

3. 99% (Cube) WIFhod T g
TP (F@, 0 = b = ¢, o4

P) N OEE CFATA = 2(a? 4 a? 4 a?) = 64 IV GI
) GFST =g -a-a = a3 T AFF
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Tweq dfde

M) I = Va2 + a2 + a2 = /3a 9FF |

TrREd 5. G0 ACFE TG (MY, 2P 8 THOF TS 4 : 3 : 2 @R
O e OER (FATA 468 IAN0E 20, ©OF I 8 qren e I |

AN T I, G, &P 8 THO! TNFW 42, 3z 8 2 OE |

IR, 2(4x - 3z + 3 - 22 + 2x - 4x) = 468

A 5202 =468 A, 22 =9 - r=3

-, TNed i 12 foE, e 9 B «de Twet 6 o

I G = V122 + 92 + 62 WO = 144 + 81 + 36 = /261 f56IF ~ 16.16
oF (&)

G2 QO = 12 X 9 X 6 = 648 TANGIF |

JIi:  FIvEaed @B =G I (FIFT 9L SHHF (@ISR D) O A,
2Pe @ THO! (7 O Aed, B OEF (Faqwe 8 I e o7 T |

fefe (Prism)

@ TIE M2 o6 PN 8 NAFEAE QoS 7El IR G2 O SeoE
ANFee OitE faem A0 1 faee v2 aretd 239 oV €@ O et
Apfos 1 RYE Anfen AR T faewibee Qe A ANfEE @ae
TCwE e ST faem @ 2n) ared ovE Al faemE wfis aREe
1 O SEE G TR fed 0 @I faeerE AR $h 2 @,
fogeiaa forem, veyeiad faem, swgeisd faew Toifi

o N qgge 20 faeses AN fae™ (regular prism) I 1 9l AN A =
320 fRaw faew (irregular prism) @1 2 | FRSBPAE ATSIF TG € T
T2 feer 96 2 | I (old ATl fqger<id feem Qe ar e fogaced &=
qFI29© 7 |

0Y



R0RY

TG do, 94 Tyiffe W

T) foeee TNaeEE crawe
= 2 (P& Cvama) + ohfoaeteR cFaze
= 2 (Sf& cFama) + o AfBI x Swel
q) RO = P (FEFE x THel
g X, @35 fapwee faecer ofe IReER K IAF 3,4 8 5 AL,
@32 THo! 8 (1., | 32T MALSER CFaTe € e e I |
Y felee® ofd AR (M IAFW 3,4 € 5 ELIE. |

@R 3% +42 = 52, 329 W @6 A fage: WW=%><4><3:6?6T

LA, oA, foeibe TSR CFaFe = 2 X 64 (3+4+5) x 8 = 12496 = 108
3of G, @32 329 AITe = 6 x 8 = 48 T @I,

o9y faeuiba ANaeER cFawe 108 I GL.IN, @32 wwed 48 99 @

. PRIf® (Pyramid)

IZPCEH T2 SRS (@ IPGH (6 AR AP 3R AR AT SATo(o
WWWWn

L Ad

O (AR APIEF IZQS U2 OF ASSHAYCENS @CHICA! KHF @@t
fc—‘?nzal—ca—&fwaw G srfemrepen T fage 20 ot SEw fPaifie
o1 =1 W PR {72 gioawa | ARRY ¢ o s @@iE @i [gm
TGS RIS RIS 4 e 1 A 20 $hiF T7F wiess e #Rifees
THe! FE 731 O AINel (e qece Aheiva IidIE pivw T S| bRfG
T fage 74l [@f6® Trgees R G2 GAS PHRIMNTET 336 I92F AR |

b TR fage 7¥l (A6® TRl HIN BPEF (regular tetrahedron) I
T g6 PoRIfE | @3 fRifces 3+ 3 =6 5 €7 8 4 B @ifas vg @itz 329
A 2re BfiR To wftre o) pfv waesm #ffoe 27|

3) Prfites SwesER crard — ofid crawd + srfea e cvawa



WY

THeq fde

g st o farger 20,

WW@WW:WW%—% (P =ifafy x czeme
THol)

I Prfices Swel 4, YNCFER Sreted IPNE r GR @A Sl |
A, L= Vh? +r?

?) W:%XWWX@W

Tz o, 10 CLIN. IgRiS 3T ofiw Sa sxfee ush fHrfites Swel
12 GLI. | 399 TNSSETE CFaTE @ qiTes e e |

Wﬂﬂ:ﬁaﬁmgﬁa@wﬁﬁmmﬁmmmmrzgmﬁ. =5
@, Prafces Twer 12 G, |

TOUT 39 @@ e @ e Twel = VA2 F 2 = /122 + 52
= /144 + 25 = /169 = 13 G101

1
. Prafires smersER cFawd = [10 x 10 + 5 (4% 10) x 13] 3o @i,
= 100 + 260 = 360 3% @1,

1
UEREREACIRICE| :§><(10><10)><12‘€I?{C7f.ﬁf. — 10 x 10 x 4 = 400 T4 .,

Teud Pfeha TwaeER cFawa 360 I @LN. @32 RS 400 99 G, |

JIe:

F) ATHE B I AN 8 GF6 Beq @ (3) oo ¢ () Fafe
ACF |

q) (@@ A, (SN AG® TIrgod ANACER (Faee 8 Qe 7oy
AT

TAFEPIS (F19F (Right circular cone)

@A AN fqgred TN A @6 IZE TF (axis) @ OF SQMEE
fageBE @9 YRR e @ T7g TeAY T, ©ItE ANGOPNT (AT F&
71
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QYR do, 99 Sifafs 99

fot@, OAC IR aPeTF OA @IF PgWCE (TR T ABC AGSYNT
@FOF T TR | GTFE [GorEd MAES LOAC = 0 T, 0 & @O
QEALHIT (semi vertical angle) <=1 23|

CPIOCFE THST OA = h, B3 JPNE OC = r GIR @A THSl AC = | 2

1
F) IFOEE CFOTFA = 5>< —ﬁw 7 ofafe x @ Tl
1
:§><27rr><l:7rrl35fd]¢_¢"

q) LT (FATS = GO (FAF + PO CFAFa]
= 17l 4 wr? = 7r(r + 1) I 9T

) W:%XWWXW

= %mﬂh‘mﬂaﬁm [errecs @ @i e sfe Swen @ifds e
2]

TARFd 8. M6 IS NF (A Twel 12 E.N. a&R $hE I 10 EAL
(A OF (REC SHOl, IFOER 8 AIASER CFasa IR oA #1967 I |

ST e TS - — 1_20 &R — 5 G,

@A THS! [ = /h2 + 12 = /122 + 52 = 13 G,
IFOET CFqTT = 1l = 7 x b x 13 = 204.2035 I GLA. (&)
NSO CFAPA = 77(l 4+ 1) = 7 x 5 x (13 + 5) = 282.7433 I Gif. (&)

1 1
ST = §7r7“2h =37 X 52 x 12 = 314.1593 9= GL.I. (&)

& GAMCT A TG A T RS (FP P GhiG Fo 7aR
I O ISOET CRATE 8 o 5 T |

FA-0b, THER Afere, ST-do% fet
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L,

Toy dfde

(& (Sphere)

@I SEYS CHFER JPE OF @ & JIOW SRMCE TEIE CFAE GFAR IR
N (A TG AT W ©IE (OISR I | WEeBA (PmE (N (T | ]
YA 0 WS (A O T A ©IR B (AP O |

(DT

CQAR &4 @& O, IPE OA = OB = OC @R @& O (F h GHA0g P
g W M O A @9 AL &% - A G0 0T ATFOCP (2 aF(6
QBR I8 T AR | €3 J0ed (™ P GR JNE PB |

-.OB®>=0OP?+ PB?

. PB>=0B? - 0OP>=712—I?

CoNRTCRE P 7 /A,

F) I PO CFAFA = 42 IN 4T |

Q = |u
=y

4
¥) QoA :§7T7“3‘2F{d]¢_<ﬁl

) h THOR SR B Jred JPNE = /12 — 12 GFF |

e G0 (LA I A FoIE [ OF FRTE @ aired el T |

TR €. 4 G Waﬁﬁ@cﬁwﬁﬁmgmﬁ. g @35 JeFE
ETZAS 2PgS T 261 & TS JPTE F9?

AL WCWW?:%:2@.&.|

.. Ol 9IRTeq :§7T><23:3—327T‘517*{C‘5T.ﬁ.l
WA Ff, “lited P = G Wémﬁr. 7

2 2
-, TS i = 7112 x 3 T G, = gm’Q l
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TG do, T Eiffs We

b 2

32
O[PS, §7TT2:§7T3T,T2:163T,T:4

- oliTeg I = 4 @

Trizgd v, TN Tl [HS 9Ffh AgEE @, G «E (e ¢ @i
FAfeT@Ia ST 9 $ive T O—PAS | (718 (T, St SRS ST 1:2: 31

AN NG I, AR THO! 8 PG JRIE IAFW 1 932 r 979 | ARG oK
CoASTCR ST @ A S e, h = 7
W@WW:%WTQh:%WT?’WﬂW

. 1,4 . 2 .
QY (AN Ao — 5(gwd) = §7r7“5 qq OFF
g Qed = 12k = 13 99 9FF

1 2 .
.‘,ﬁ(‘fﬂ@lﬂ’?ﬁ@:§ﬂr3zgﬂr3:ﬂr‘3: 1=1:2:3

W
W Do

TuRRe 4. G TSR EIRTAE M, @72 ¢ Tl IAFCT 10,8@5%

AfL L @2 TERBE Al % LI, RIS RS T (AR e arge T4
17

ANYA: ETEFAEHE AT :10><8><5%‘ﬂ?{05{ﬁ. — 440 99 @1,

e R, offera e = n

4 1
-on RAF feTF @R :nxgﬂ(ﬁ)ij’:%mm. .
440 x 6
1 "%:440?171: X2 840.34
T
-, Toeefa sfferq steat 840 51

TR b, G35 TNEIYNT (FAEE TeA 1V, IFSETR (Faea S, ofvd oA
r, SHel h @3 TE AR o T @RS (@,
wh’tana r

2
F) S = = 3 a5
COS&x SIino

s

I O

1
Q) V = —rhitan’a =
3 tana



[LleT0) Treg 5}'@@

S Toftaa oed, (At THSl OA = h (@A THol AC = |, ¢ Jeie
OC = r @ & ALFA LOAC = a1 JOAR, @A SB[ = /12 + 12|

f5q 20e @Al T @, tana:%

,
.17 = htana 9, h = —— = rcota
tana
F) S = mrl = wrvh?+ hltan’a = mrhV1 + tan’a = 7wrhvsecia
Thtana
= mrhseca = w(htana)hseca = 3 @5
cosa
2 2
wr Tre COSt mwr
99|, S = nmrhseca = rcota = — =3 a3
cosa cosa sinoe  sino

1 1 1 1 3
) V = -ar’h = —n(htana)*h = ~wh’tan’a = -7 ( 4 ) tan’a

3 3 3 3 tana
w3
= qJ gFF
3tana

q, @I 999°g (Compound solid)

ufo Trgd ANTQ A0S TrgE @i qaerg 0 | I @i weegd ey

TrRgel (M R

F) G0 AAOIBIE TGS TR a1 I GG Al e = (&Ie G0 oeera
I T OCF TG 8o T Tt e «ait @ife qeg 23|

q) a3 faoem oW ¢ s vpreaed o T @ dR TP 6T
fAeTtTd ToiF T Ao @ T99g 23 |

) GF TLATTT FPIE € @6 FIGEPHIT (TR B FPIE AN =
G (PO GLARTFT TR A G5 Tge Tog S 27 |

¥) 7o e ¢ @3 THege PR TRE Afve @i g
A T (@CO AN |
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QT do. T SHiffe o)

oIt 92 A YERR WS Iaegd I [ ewiwa @i ey tefd w4l
R | A GO F=AHAE @S g | GRIN S ST SHpAE (LS
TG AR Cofe 3l 2T |

JE: (SR ATOE OF0 FE @INF TP A& F € 339 I WG | 7]
2 GF SEPTLRA (AT S RO AR @ T |

TArRFd . @I MR i 15 @11 2R Tiferer wigfen s IpTE 3 G,
A, STNASCE (A 6 WO el el |

ST FHPYETR e 0 15 G, | (@R PR 92 &lf® SEieighod, CTeg
97 Fiferor wipfes @ieim s [ = 15 — (3 +3) = 9 GLE.
SRR TP AL CFaTel = Y3 &lTed QEARTIPRS S0 oot CFama +

fiferer ipfon e ot cFaa

=2 X % X 4r? 4+ 277l = 47(3)% + 27 x 3 x 9 = 907 = 282.74 o AL (&)
IR AR SO

=2 x % X §7W‘3 +7ril = %7?(3)3 +7(3)? x 9 = 1177 = 367.57 %= G, (2R) 1
AR do. (B (TR FA (AT R I 15 GLIA, @42 @9 2 @1

F) (OIS FA QLA e el T |

<) (AT ARTS @ T @S b e ot w4 = | fNwEh (et pere
crawe ST w6 |

) RS (e «3fh TTe wpfen A BFea G cofFt | IR Tfage R
e ey e |



0o Twey e

ANL:
F) ST AT, (NECFT 2@ I 15 G,

- (T BT NS = ? AR = 7.5 AN @32 (oI @9 2 L,

. NI il SRR P = (7.5 — 2) G, = 5.5 (L,

. 4 4
. CONETCR Al L0 R = —77® = —7r x (5.5)° = 696.9116 ¥4 L7,

3 3
(am)
Q) QA (T FEE 7.5 @,
- (ol e — %W % (7.5)% = 1767.15 ¥ @, (eT)

<. (TS GIZS TR @S = (1767.15 — 696.9116) = 1070.2384 ¥ GLf.
(ar)

T 34, 66 e Iend - G
- {0 (et wies = %ﬂxrgﬂ?{@'{.ﬁf.

@G T (IFCE TJI2e @R W s (it toft T 2R, C1Ry FTRE
QR WEFD (A WO AN |

4
37 x 3 =1070.2384 [, 3 = 255.5 [, r = 6.3454 G,

. S oiefba sPerEa (wawE = 47 x (6.3454)2 = 505.9748 I EIfL. (&)
) 6 e g 6.3454 G
-, TG colleTera T = 2 x 6.3454 ELIN. = 12.6908 @1,

@2y s (st Te wgfer s Do Gt aw, eleg IF\He v 2@
TACHB CIETCRa T T | SRR TS AFhed AT A = 12.6908 G,

. AT SRS = (12.6908)% = 2043.9346 T G, (2R)

5 (N TS = FIo (AAIETE IS G e = 1070.2384 99 G,
(&)

. BT SiEFe @HIF WReA = (2043.9346 — 1070.2384) = 973.6962 €«
@[ (&)

0 Y
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(PIE AR G5 ©gF Tl 7.5 W1 @3 ©ig 7= 2000 o iy K=
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CFATE 8 T e T |
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A 8 GIfx. B®
F) TGO AN CFEFe R A |

q) AR BT AN GRS @I Greq gae e 1.8 G, IHIMS
FOoCeT ICaD ColfeTd Seoe Fal A o fqmbon ojelvieyr ey e |

) GG TIGEYNF (FATH THS! ¢ O I ITIB09 (TG 8
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AWl (Probability)

e gfefre TRRAr *wb I/ I AfF 1 @ @AM @A @A, AKTHE TR
A FAF ABRA 47 I, AR T TFCHFE AR SR TSR @, Sonrisie
SN I NS TR @, We I 26 AW FN Topin | L (AT oAl
IO CF(q TPETS! AP (T8 AN FERF FA AT | AF Ao Nae Toa3
TOAIGT IOIF AR I Al @ 20F of 799 367 | [F79 @ Iean ARG A= es #{ieg a1
G LI S CFICT GG o1 TG A W feiefezra fifom @ @ fefar gjerait
TWCF SIK @32 [F6© To1, S8 Io+1 8 FYIFY To+11 I FACS AR |

O3 QG Aiw P -

P B Il GIRA FHCS A 3

p ntre fJfen Sreee TR e 961, SPe] ¢ AR qhAd Il Fhace
MIE(SE

b T8 ToAI 2FAGNE TOCe AV FeAe I FA0 ARI 5

> T8 ToAIF 2FAGE Wocel ABRAT [ FACS AR 5

> IR & ¢ JFOAMSNGH HI[IF AL FHCS AR |

TRl e i oy el

MJ #Ar% (Random Experiment): I (FICAI AT FBRY FFa FeAe] QoA (A
T AE 5 Arwire @I 3 [vS cor F Terwa arE oo fafve F@ @
T M, GTF WA AT | @ GO Y@ O AT ARy T I TS, o
IR e (AT Sl [ @i feweed 2t (@ Fereei q60q ©f weEl fafoe w1
TEICS #fifs A1 oA Y@l el AQF QP! A9 A

Bl (Event): (PGl AT T 9 FRCETE FRIACS Toe1 0T | SARATIA,
01 =@l TPl A 3 e OB o1 1 WA (AT A Al B o

TSI WoARE (Equally Likely Events): W (G #RFFE oA T6E TSR
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TR 38, AT voq

T 2 RGBT S-RGT G @ T TGy 7 7Y @ WoAIEICE AT A6 |
QN G5! T Y@l el (2T AT (G PR W[ N | SR (RS AT @ (5o
Al o1 9B TSI Tl |

si7eiq ffoey 96RM (Mutually Exclusive Events): (Gl 2QF%R I @61 <61
TOCE QN0 GAF T ToAICE W YOCS AN O TG WoAJeNE A &z a6
T | N, G0 RO Y@/ CwH Fh0 (€ ST (G S\ qit [ivRs w6l 1 @Al
(TT T (G5 APICS AIE =1 | SR (B8 QPTG (RE A0S ATE a1 1 9efie (3¢ 8 (5
GIFACY TS AT =1

G TS (Favourable Outcomes):  (FICA AKFH GF6! ToARA FATH FeAIwal
A WO SYPE TR | G0 =@ FCHA T [ROAC Y RETR AeFel TP 3
ik

TAICHFG (Sample Space) 8 AT 7 (Sample Point): (FIC I AIFIF TG A
TEAE @ AfSS GI50F TAATHG AT | A1 @I w2l S0 3o TERY T Areq
T, I (@@ 8 (G511 QA S AR G AKTEAT FABCEE GO0 oS T AN forace
A S = {H, T} JodR TS %R T@CHFQ, S = {H, T} T« 4 IF o @
QAT Tl 11 20 | SR TAICFAn & S = {HH, HT, TH, TT} | TCH@s
2SS ToAmaE TR Tl [ I 1 GFO! J@ G O AIHE TAICFG
S={H,T} @R G« H,T 2ATSF2 G GI6] Ty K91

Ffefefes smRat fad
THRF 5. WA BH GF0! G 2@l [CHe 41 2061 5 GG FABKA F9?

AAGE: GF0I Z@ CFA FA0E AW T 20 1,2,3,4, 5,61 2@0 WHeorw
(E TEARFEACEA! ANABI 2 | G AT T QARG TG A | TS (TP

qFO! T SAF VR BAOCAT 4ol | [oAR 5 ALK FABIRl %Waﬁm
P(5):éd]@1@1%|ﬁll
TARAY R, OO [R0OrF 2@l MO (@S e SeE TSR 97
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