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Problem 1: Mathematical Logic

TN OA T LR IR, T4 HIER B TR A R 2 AL . SRS ™
BT AL AR

Hil 3

(1) JR—D NFMBRER, B2 R

(2) B ANBCE G Y, B RN

(3) EARE RN,

g5t TREMPRAL

z € Human w € Human : .

C(z) : = FHPK
L(z) : x JWt
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(1) S ERPEL, IR AN 23R
(2) B NBEE RIS LT, 303 R .

(3) R KWt

g5t EREDL.

Ve : C(zx) = —W(x) (1)
Vo : W(x)V L(x) (2)
—L(w) (3)

-C(w)
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Ve : C(zx) = —W(x) (1)
Va : W(z) vV L(x) (2)
—L(w) (3)
-C(w)
Ve:C = W
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Vo :Cx) = -W(x) (1)
Va : W(zx)V L(x) (2)
L (w) 3)
~C(w)
C(;UV) — ;W(w) (? W) G)+6 (0
) L) ) Cw) W+ (®)
~L(w) (6)
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Problem 2: Mathematical Induction

Sonk € N*, Hon > ke WAL E

n!
kl(n — k)!
= S
E%ﬁo 4
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Problem 2: Mathematical Induction (Original Version)
4 n,keNT, Hn>k. kM

n!

kl(n — k)!

n\ a n!
<k> " kl(n— k)

Combinatorial Interpretation

# of ways to choose a k-element subset from an n-element set
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|
Problem 2: Mathematical Induction
A n,k € NV H on > ko 35 & H 905 0ERH

n!

kl(n — k)!

By induction on ...

Base Case
Induction Hypothesis

Induction Step

n vs. k
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Hengfeng Wei
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‘By induction on n. ‘

P(n)éw;gn:@)eN

Vn € Nt : P(n)
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P(n)észgn:<k>€N

‘By induction on n. ‘

Base Case: P(1) Induction Hypothesis: Suppose that

G):leN P(n)éngn:(Z>eN

Hengfeng Wei (hfwei@nju.edu.cn) 2019-1 Final Exam 2020 4 02 A 18 H 10/ 20



Induction Step: Consider P(n + 1).

1
Pn+1)2Vk<n+1: (n—l— >EN

ng Wei

k
n+1 n n
< 1: =
Case 1 CaAskg 11
k=n+1 k<n

1
<"+ ):1€N
n+1
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CONCRETE MATHEMATICS
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Problem 5: Function

MHER AL f MdEE A, B,

(1) SEW S(A)\ F(B) C [(A\B). % J WRAFARIF, = L7
(2) WHEH 1A\ B) = f7H(A)\ f71(B).

’yEf(X) = EL’L’EX:y:f(:L‘)‘
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|
Problem 5: Function
ML R f A A, B,
(1) THUEH fF(A)\ f(B) C f(A\ B)o 24 f A2 5 Fm, “=" ar?

Vyiy €S\ f(B) = ye f(A\B)]

y e f(A\f(B)
= yef(AAy ¢ f(B)
< (Fxe€eA: flx)=y)AN-EFzx € B: f(zx)=y)
< (FxeA: flx)=y)ANNz e B: f(x)#vy)
— EIacGA\B f( )=y (taket € A: f(t) =)

S = e\ B pw)

‘TaketGA:f(t):y‘
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Problem 5: Function
IEEREL f AL A, B,
(1) HEW] f(A)\S(B) C F(A\B). 4 f WRA-LAPERT, =" L7

(FxeA: flx)=y)AN(Vx € B: f(x) #vy)
= dze A\ B: f(z)=y

dre A\B: f(x)=y
— (JxecA: f(x)=y)ANNVex e B: f(z)#y)

f is injective.
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Problem 5: Function
ML R f A A, B,
(2) #IEW f1 (AN B) = 1 (A)\ FU(B).

Ve:x€ fTYA\B) <= zec 1A\ f1B)

ze [T(A\B)
— f(z)e A\ B
— f(z)e ANf(z) ¢ B
= sef A Az d fUB)
= e A fUB)
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Theorem (Properties of f and f~! (UD Theorem 17.7))

(i) f preserves only C and U:

) A1 C Ay = f(A1) C f(A2)
f(A1UAz) = f(A1) U f(Ag)
(A1 N Ag) € f(A1) N f(Ag)

(1
(2
(5
(

B C By, = f1(By)C f*( 2)
fTHB1UB,) = f~ (Bl)Uf By)
f7H(BiNBy) = f(B1)N (32)
- (B )\f '(Ba)

Y(Bi\ By) =
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L e A

ELEMENTS OF
SET THEORY

Herbert B. Enderton

S s
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Problem 6: Infinity
THIER]: N B AT AR A i S & 2 T4 .

Xé{AgN|3neN:|A|:n}

f:A—7?

f:x LN

A=1{0,2,1,7} a = 1110000100000 - - -
1, ke A
k¢ A

a:aoal-.. ak:{o
Y

fA)=> a2¥ eN
19/20

k=0
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Problem 6: Infinity J

N WP A4S &2 A il 5y .

2 = 2% = ¢ = R

f(A) = Zak2k may ¢ N

k=0
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