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F—H—RRROWE
Supplementary Exp. for Order Notation
[ 2= (Definition)]
BRBLEDBEHK S gITHLT,

For two functions f and g on natural numbers, if

dc,d >0,vn(>0)[f(n)<cg(n)+d]

LB EE, fIFA=F—gTHH L, f=0(g) &LELik
5.
then we say f is in the order of g and denote it by f = O(g).
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Supplementary Exp. for Order Notation
ERICHSTIX)=0QX)ERTIZIF. ERIZHTHc,dx
BHRLTERTIVENHD,
If you show f(x)=0(g(x)) according to its definition, you
have to specify the constants ¢ and d.

[Example] f(x)= 5x3+2x+1 25 (f(x)>x3121FE) f(x) = O(x3)

[Proof] c=7, d=1 &&B<& EBDEEH x>0 [THLT
(letting c=13 and d=0, for any positive integer x>0,)

f(x)=5x>+2x+1<5x*+2x° +1=7x>+1
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Supplementary Exp. for Order Notation
f(n)=0(g(n)) < 3c,d >0,vn(>0)[ f (n) < cg(n)+d]
BHITH TN ZOQN)ETRT IIERETT RELHS.

If you show f(x) #O(g(x)) according to its definition, you
have to show the following

f(n)=0(g(n)) & vc,d >0,3n(>0)[f(n) >cg(n)+d]
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Supplementary Exp. for Order Notation
ERITHESTI)ZO0QX)ERTIIERERTLENH D,
If you show f(x) #O(g(x)) according to its definition, you

have to show the following
f(n)=0(g(n)) < Vc,d >0,3n(>0)[ f(n) >cg(n)+d]

[Example] f(x)= x3/100 %255 f(x) #O(x)

[Proof] EAZEHR c, d IZRLTH, x>100c+100d Z =9 %5,
(for any positive constants ¢ and d, letting x>100c+100d,)
X . (100c +100d)x

f(x)=
) 100 100

=(c+d)x>cx+d
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More (Universal symbol V' & Existential symbol 3)

1 BESNIIBEEIZL>TEKRIES
The ordering of the symbols are crucial.

[Example]
F: Set of women, M: Set of men, P(x,y)="x shakes y’s hand at the party.”
A: 3XEM VyEF [P(xy)] ...y can depend on X, but no meaning
B: Vy€F 3x€M [P(x,y)] ... x can depend on y, which differs from A!
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Morte (Universal symbol V' & Existential symbol 3)

2.

BEDEYA
How to make negation —
[Example]

—(IxVyFz[R(X, Y, 2)]) = Vx3yVz[-R(X, Y, Z)]

A: IXEM VyeEF [P(xy)]
—A: VXEM 3yEF [—P(xy)]

B: VYyEF IXxEM [P(x,y)]
—B: yeF VXEM [—P(x,y)]




