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HOHE LRIk

1. E£EIEX

» ARG (set) EH—FRIIXZR (object) MMMHEIL, REXRPHNEGHITTE.
BHERGTH A B,... s, WNETH o), ... FREGHITE.
WIRITCE o BTHEAE A, WILH e A5 ZRETF, Wich a ¢ A
Tty A PR MITR N (cardinality), i |A].
RerhE WSS NZ, QR,C 4530 AARR. B8 AHEL S8 ZHES.
2. BEFRIE

o MR AR TTE RIS

o EEORTA s TS M AR TR AR

« N=1{0,1,2,3,...}.

» S={z|z€R, 2> -1=0}



7 BT

» RATCRIINER

» TR ARLEGTHITRINF.

o MR EEPEAITRA

o HENE: SEAEREIUERAN ] A E 2R T

SRS

LK.

o LR FARTREATLRES

» By A={{a, 0}, {{b}},d}.

A

T

{a, b}  {{b}} d
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EESEAZMMRER: C,=#¢,C, ¢

X 1.1. ACB&Vi(ze A— x€ B).

W 1.2. A B& Ja(ze ANz ¢ B).

X 1.3. A=B&Vi(ze A —xe€ B)AVz(r€ B— z € A).
X 1.4 A+ Bs dx(ze ANz ¢ B)VIx(ze BAx ¢ A).
X 1.5. ACB&Vi(ze A—wxe B)AJz(re BAz ¢ A).
EX 1.6. A¢ Bs?



el Al

X 1.7 (38). SRR SA MRS, i 0.
R 1.1 2SR AT 0 T4

W] RS A, HOC Ao Valze 0 —ae A), (HIEZ4ESL) HAHK.
g 1.1. 0 B ME—E.

X 1.8 (M) &% (universal set) RABFIABIFALIEA, Bikich U,
X 1.9 (B4s). Tl (power set): P(A) = {B| BC A}.

B 1.1.P(0) = {0}, P({0}) = {0, {0}}, P({a,0}) =2, P({a, b, c}) =2.

BE: pEAGES A, HEENIN P(A) = 21 oL, FES T HERRRA
K7

WERG: RBEHAMNE, R AR R E
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X 2.1 (EARET).
Jf (union) AUB={z|z€ AVze B}.
» % (intersection) ANB={z|zxe€ AANz€ B}.
# (difference) A—B={z|z€ AANz¢ B}.
= #p (complement) A=U—A, H Ul44.
» XJFrZE (symmetric difference) A ® B= (A — B)U(B— A).

Ho, FMBGRHEATMET 2 n NMEEE,

s (JAi2 A UA U UA,={z]|zc Ay VTE A V...V A},
=1
s (A2 AnAn. . NA,={z|zc A Az A A... NAn}.

=1



X 2.2 (1 0FER). 4 AN—MEANESR (HENTER Ac AYWhESR), At
Z) X H (generalized union) FIJ X A& (generalized intersection) 4354 X
. U A={z|z€ Afor at least one 4 € A}, Wil UA,

AeA

= n A={z|ze€ Aforevery A e A}, Widh NA.

AcA
By 2.1 (" SOF5%).
A= {{1},{1,2},{1,2,3}}, UA={1,2,3}, UA = {1}.
» A={{a}}, UA = {a}, NA = {a}.
s A={a}, UA=10q, NA=a.



)7 SO S RPE R

JTSOE ST B EENZER (KIESED—)Z);
B {a} W) SOFE)] XZHSFT o
ub =0, N0 JoiE s
J7 ST LA FEAE UL ] DA I Sus A
w J{41,A42,.. A} = ALUAU...UA,,
» N{A1, As, ..., A} =A1NAzN...N A,

By 2.2 (7 30F%E5). A={{a},{a b}}, HHNUAU(LUA-UNA).
fig. JeitE UA = {a} U{a, b} = {a, b}, NA = {a} N {a, b} = {a}. 1,
NUA U (UUA — UNA)
=N{a, b} U (U{a, b} — U{a})
=(and) U ((aUb) — a)
=(anbd)U(b—a)=0b.



it 2B )T SO 53R

o )OO SRAE RN (point set topology) WA Ziz .

o REERINERIMARIE . WL (BREJLMT) . i 5L REGRTMERYELRS.

o HEARBFTN R IR (topology space), FATHT MR 5[H] (metric space)
HUE i

o FHFNAT CAEIRAE N B F SN S HSRISBIE K &, FE RS [AAY4RFP R metric 57E.

o TEE—fRAYFHINSI P, A AR HR MU B R TT4E (open set) HB7E.

» RIS RIBIFAELE AT CREAEOLT) TE954, RIHRE T LI HI<okAy
AR (TS mnTh, FARAID) S5t



It 2B )T SO 53R

= FERIRREEA ST o, BATRGNI S W) O R SR A
o 0 ANPSERFFERIGEIEE, n DNMITERSRIRZIT 4

- Jl/n1-1/n =2, () (-1/n1+1/n) =?

n=2 n=2
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Identity Name
j D @U:AA Identity laws [f]—f3
iﬁé]::@U Domination laws % fiiff: (ZE4E)
j E j i j Idempotent laws FE &5
@7: A Complementation law X E 75
ﬁ ﬁ% z @U Complement laws FH ¢
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Identity Name
AUB=BUA
ANB=BNA

AU(BUC)=(AUBUC
AN(BNnC)=(AnB)nC
AU(BNC)=(AUuB)N(AUCQ)
AN(BUC)=(ANB)U(ANC)
ANB=AUB
AUB=ANB
AU(ANB) =4
AN(AUB) =4

Commutative laws %z i/

Associative laws 45 &7t

Distributive laws 43 it/

De Morgan laws

Absorption laws Wz I EE

12



A A XA IE W]

i1 3.1 (De Morgan’s laws). iF#] AN B= AUB.

VEW] GEWI 1). 156, W ANBC AUB, AT EE c€ ANB WK z€ AUB
FAEAX —5i8. Bkt r€ AN B, WIREAHES, t¢ ANB, Hlzec ANzeBH
1], JRE) —(z € ANz e B) RHE. {51 De Morgan's law, f5 —(z € A) or =(z € B).
Blo¢ Aorz¢ B, 7Rl € Aor x€ B. IIBESIHFENEX, H € AUB.

RIG, HRFRFEEBIEY, AUBC ANB. R z€ AUB, RIEESHENEH, € Aor
t€B, flo¢d Aorz¢ B. i, ~(z€ A)V (v € B) HE. [ De Morgan's law,
~(re ANz€ B) HE. MIEEAWENE, ~(r€ ANDB) AHE, Ml ¢ AN B REEE
HE XA, v€ ANB.

.
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A A XA IE W]

W] (IEW] 2).

={z| ~(z€ (AN B))}
={z|-(zr€ ANz € B}
={z|~(ze€ A)V~(ze B)}
:{x‘x%AVI% B}
:{x‘xEZ\/IEE}
{z|z€ AUB}
=AUB

by definition of complement

by definition of does not belong symbol

by definition of intersection

by the first De Morgan law for propositions
by definition of does not belong symbol

by definition of complement

by definition of union

by meaning of set builder notation

14



A A XA IE W]

#il-f 3.2 (Distributive laws). IEH] AU (BN C) = (AU B)N (AU C).

UEW].

AUBNC)={z|(z€e A)V (ze BN (O)} by definition of union
={z|(z€e A)V(ze BAze O)} by definition of intersection
={z|(z€e Avze B)A(z€ AVze C)} by the distributive law for prop.
={z|(z€ AUB)A(z€ AU C)} by definition of union
={z|ze (AUB)N (AU C)} by definition of intersection

15
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EFHEMET, A C L8 AR A 1E S R b T — R 4 A 45
Bil¥ 3.3. & A, B, C R4, IFH AU (BN C) = (CUB)N A.

UEW].

by the first De Morgan law
by the second De Morgan law
by the commutative law

by the commutative law

16



(LR SE TR U Z TR

Bil¥- 3.4. fbfH (AUBUC)N(AUB)) — ((AU(B— C))N A).
HRAER AT
((AUBUC)N(AUB)) - ((AU(B- ()N A),
= (AUB) — A,
=B- A.

17



X 3.1. FfF %L (indicator function) y: U {0,1}, & AC U,

() 1, z€A,
Xa(z) =
. 0, z¢A.

. Xa=xp 4HY A= B
" XANnB = XAXB-
" XaeB = XA t+2XB, HF +o XN 2 NHEE.

201 a+2 b2 (a+b) (mod 2).
18



Bil¥ 3.5. FEAMNIREZHEWMELEGH: (AeB) o C=A40(Bo ().
WM. BT A= B <= xa = x5, BAFIEN xuepec = XaaBao)-

X(A@B)@C = X(A@B) T2 XC
= XA t2XB+2XC
= x4 +2 (xB +2 X0)
= XA +2 XBaC

= XAo(BaO)-

Horr, FRATEM THE 2 vk A R Es A

19



BT 3.6. B51: AeB=A® C, XKiE B= C.
M. T AeB=AaC, i1 A0 (Ae@B) =4 (Aa C).

A (A®B) =40 (A9 0)

= (ApA) @ B=(A® A)® C  associativity of set P
=0®B=0®C definition of set ©
= B=_C

20



OV




2% )% )58 (inclusion-exclusion principle)

L % Ay, A &SR, M Venn EIM]DOESEN T 4518
‘Al U A2| = |A1| + |A2| — |A1 n A2|

2. X‘Tﬂ:z/l\%l/a\ A17A27A37 E“/)LEI/‘J@J
[A1 U AU As| = |Ay| + |Ao| + |As| — |A1 N Ag| — A1 N As| — |[Aa N As| + | A1 N Ay N Azl
3. MEHEW LM 2 0 NMER,

UAl=Y1401- Y 4o 04|+ > 4, nAy N Agl...
i=1 0

11 <12 11 <2 <13

+ (D" A NnAsn... N A,
n
=) (—1)k! > |Ay DA, N ... N Ay

1<i1<is<...<i<n

o~
Il
-

21



2% )% )58 (inclusion-exclusion principle)

P 4.1 (FIFEB). & UShatk, A As,. . Ay RHTHE,

n

U

i=1

n

=> (-1)! > |45 MAy 0. N Ay,

=il 1< <i<...<i<n

f&l‘@ 41 Uj‘jé% A13A27"'7An %E?%7 ])_\"J

[AinAn. .04, =0+ (-1)F > A, N AN NA;l, 1<i,i<n

1<i<ie<...<iyp<n
VEW]. i EBIERT, BAEZRS].
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A

¥ 4.1. 5k 1 3] 1000 (f27 1 F1 1000) ARERE 5, 6, 8 = EUE IR E ML
ESINT S,
U={z|z€Z,1 <z<1000},

Ay ={z|ze Uz=0 (mod5)},

Ay ={z|ze Uxz=0 (mod6)},

As={z]|ze Uxz=0 (mod 8)}.
IV R i SR AR | Ar N A2 N A3
|A1| = |1000/5] = 200, |A| = [1000/6] = 166, |A3| = |1000/8] = 125,
|A; N As| = [1000/lem(5,6) | = 33, |Ay N As| = [1000/lem(5,8) | = 25,
| Ay N As| = [1000/lem(6,8) | = 41, |A; N Ay N As| = 1000/ lem(5,6,8) | = 8.
MRAEHEE4.1, [A; N Ay N Az = 1000 — (200 + 166 + 125) + (33 + 25 + 41) — 8 = 600.
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A

BT 4.2. WHIKEL ¢(n) 8 1,2,...,n— 1 5 n BERYWME, EXL (1) =1 BiT5H
12 BEMECE 1,5,7,11, i ¢(12) = 4; [, (13) = 12. REBECH 10T 25 K T4
n=pi'ps* ... pp
W o(n) AT A
E XA,
U=[n-1],
Ai={z|ze Uz=0 (mod p;)}

| ¢(n) = |A1 HZQQ...QZH.

24



A

REHEL4.1,

n n n n n n L n
pn)=n—|—+—+...+— |+ + +...+ e+ () ———
P1 b2 Pk pPip2 Pips3 Pk—1DPk pPip2--- Pk

()26

JeBil

£ 060 =00 (1-H) (1-H) (1-}) =60 33 -4 = 1.
» 560 BEEWIFBEA: 1,7,11,13,17,19, 23,29, 31, 37, 41, 43, 47, 49, 53, 59.

25



A8 (°F)

- AEHEHUEEI SN, RN AHEEERF (recurrence relations)

ap = C1Ap—1 + C2p_o+ ...+ CkOp_p, ¢ € R, ¢ # 0.

o R R EEE (linear homogeneous recurrence) X £.
= Fibonacci J¥4 fn = fo-1 + fa—2, fo =0, =1, WM EIHEI £,?

26



A8 (°F)

- SRMEFFUHLAEX R T AR, DA Fibonacci 751401,

fodl 0781 [0 1 ] Tt 1" [s
fo | {1 O [fact| |1 O] |fa—z2| (1 O] |fo
o SAMERE N A, WIRAMNFETHE S A™, G pesiitE An?

= [AfZ5EF eigenvector fl1 eigenvalue [{)5E X, Av = Av.
o WRAERE A AEAEP ARSI Y eigenvectors vy, vo, DIAR AT DAXT A1k,

Alviva] = [v1vo] [)\1 ) ] or AP =PD
2
= A" =PD"P !,

27



A8 (°F)

SRFEFAE RS (characteristic equation) . 4 f, = ™, 47 A Fibonacii i % £ ,

= Tnfl + Tn72'

i r#0, WA
P=r4+1 < P?—r—1=0.

FHERFRAFIER = (1+V5)/2, rp = (1 - V/5)/2. diidhif S R AL A,

fn=oa <1 +2\/5> + a2 (1 _2\/S>

ERBIIRA&IE fo =0, =1 HWRH AL a1, a2

28



A8 (°F)

AR L (generating function) 2 R4 THEIR B ARCRE LR GEN . @)
FeSLIE RO 4 8 E, Advanced Counting Techniques.
AR ER S S
= Find the number of subsets of {1,2,...,2000}, the sum of whose elements is divisible by 5.
= 3BluelBrown Olympiad level counting.

A PR AL % 2% generatingfunctionology.

29


https://www.bilibili.com/video/BV1R34y1W7Xn/?spm_id_from=333.999.0.0&vd_source=08edb25a833d26c16c800b5ea2a5854b
https://www2.math.upenn.edu/~wilf/gfology2.pdf

({214




TEHM I 6.

= 30-(3), 30-(4)
. 35
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