N(\%xes/ P(X)>
= (5' xeS) P 15 (e S D Mo

—_—

Bovc Blamss —
Y LSXGQ)(?@Q]

L

G@wg_ﬁ P - N
@ A xe&/ V@eg\:/ Plxoy) \

= ['3 xes\)™( YneSz, Ploy) >
- (Sxegl) (3 ESD /\’P(x,%)\_ |
— \
@ o (axes, @ WeSy, Ployd)d

= (\V]X€§|)N(§(j63>_} P(K/'ﬂ))
= \7/)(68‘ blﬂegl/ {\’P(K/lg) |

———

~ [FxeS, FYeES P(xy) )
( VX(‘SOM( H}{Ié’g;/ P(PGLJ))
(V),CGSJ '35 ESs, ~Plxig ) |

~( Hresp, I Y€ S, Plvy)
= (Jyxes) (A yese Ploy))
7 AxeS Pyess MRy




1y

oo

0l) ubira R 20 puncln ot X<t

n 8 (VheS., IxeS,  _Plaw))
JneS VxeS, VP(x,n D

—
S
o

Sog = (—01,03 )

# b ol >0,
@) ‘—(V'oe &(v,) 9(39(0,1) ;41’ Sol C?@)
= (;] ole(0, 1) V@(’:(o,:) LT S (“S@)
o | ﬂ?SC%
< b ) 3 o E(o, )'V(i-e D, D!
oL €00, 1) H(SGCa,J) £125m |
__V__.-—-—:-—l'—'ﬂ‘ ’ » \_) T(a X ~‘, —
-_é_"‘\l A Es ! 2= 0} W F
o= 0. W "’“J l b
d:o-w 5:0-4‘1 ) —(oof 005D
ol :a‘qqﬁ 6:0'?"\?? o progoovodvel )(
! - =
1 & T
[s*";’ 250 B oL < 2




Math 214 Foundations of Higher Mathematics C.I. Li

Chapters 3 - 5: Proofs Xxes
We practice how to read and write mathematical proofs.
General discussions from Chapters 3 and 5; and examples from Chapter 4.

fx) 20/

Terminology Axiom, Theorem, Lemma, Corollary, ete.
In mathematics, we often try t5 establish “Plz) =+ Q(z)" for z € S.
We also cousider “P(x) if and ouly if Q(z)”.

§3.1 and §3.2 Trivial proof Assume z € § and_P(z) is true. Then verify Q(x).,
We iguore trivial statements/situations: (a) when P(z) is always false, (b) when Q(z) is always true.
In such cases, thie proof is trivial/vacuo
Examples If £ is real juch that r < 0, thetka® +1 > 0. ! [ ~ g
: - ¥ v 4%—:. 7rnl
If z € R such that 27 — 2z + 3 < 0, tfien 20° S 100, @ )
then n € Z is divisible by &

Prove or disprove: If r € (0,1), then f1/4 > r(1 - ).

Prove or disprove: If 7 & (0, 1), then 1/ > r(1 — r).
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§3.2 Dlrect_groof We assune P(x) and verify Q(x) (to get the “theorem”).
Examples IE n € Z and 5n — 7 is odd. then 9n + 2 is even. [An integer m is even (odd) if ..

J
>/ abec are integers such that a divides b, and b divides ¢, then a divides ¢.
[For integers z and y, we say thal = divides y if y = z= for some z € N
Il a is nol divisible by 3 and b is not divisible by 3, then a? — b? is divisible by 3.
Let A and B besets. Then AUB = AN B ifand only if A = B.
Let A, B.C be seis such that C is non-empty. Then A x C C Bx C if and only if A C B.
What if C is empty?
Nt n < & b Lugn L:; =2k ’, ‘k <2 ?

neg 5 odd 3 n=2k-t $oec2

Dssmadp nez o, S b odst .

‘.o, sn-3 =2f-1
sz 2816

tdnt2
- 1.3 = 2#‘1‘6
%'ﬂ i 2(k+3 tandl) -

S IGntd =)m n\_@= kﬁ-f?—n.GZ*_
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