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T—3—ELiEDMEE
Supplementary Exp. for Order Notation
[7E 2 (Definition)]
BAMLEDREZ T, g IT/L T,
For two functions f and g on natural numbers, if

3c,d >0,Vn(>0)[f(n)<cg(n)+d}

LipBEE, fl3d—F—gTHABEWLLY, f=0(g) LiEik
EEA)
then we say f is in the order of g and denote it by f = O(Q).




T—5 —RLEDMHEE

Supplementary Exp. for Order Notation

EZIZHESTH(X)=0(g(X)) T IZIE. EEIZHIT5Hc,d%
ATRLTERIT DENDH D,

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 &5 (f(X)>x3fZ [+ &) f(x) = O(x3)

[Proof] c=7, d=1 £HE<E EEDIEER x>0 [SHLT
(letting c=13 and d=0, for any positive integer x>0,)

f(X)=5X"+2Xx+1<5x°+2x°+1=7x"+1
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F—F—EEDMHEE
Supplementary Exp. for Order Notation

f(n)=0(g(n)) < dc,d >0,vn(>0)[f(n)<cg(n)+d]
EZIZHEHSTIX)ZO(Q(X)Z R T [ZIIRETRTBELRH S,

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

f(n)=0(g(n)) < Vvec,d >0,an(>0)[f(n) >cg(n)+d]
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F—F—EEDMHEE
Supplementary Exp. for Order Notation
EZIZHEHSTIX)ZO(Q(X)Z R T [ZIIRERTBELRH S,

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

f(n)=0(g(n)) < Vvc,d >0,an(>0)[ f (n) >cg(n)+d]

[Example] f(x)=x2/100 %5 f(x) #ZO(X)

[Proof] EAKES ¢, d IZ®LTH. x>100c+100d Z =9 75,
(for any positive constants ¢ and d, letting x>100c+100d,)

2
f(x) = X~ o (100c +100d)x
100 100

=(c+d)x>cx+d




SEITEMEE VEFERES )
More (Universal symbol V' & Existential symbol 3)

L HEENEIEERICE>TEKRIES
The ordering of the symbols are crucial.

[Example]

= WebZABAKRTIE

F: Set of women, M: Set of men, P(x,y)="x shakes y’s hand at the party.”
A: AxeM VyeF [P(x,y)] ...y candepend on X, but no meaning
B: VyeF IxEM [P(x,y)] ... x can depend on y, which differs from Al
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(MY EEERE )
More (Universal symbol V' & Existential symbol 3)

. BEDEYRA
How to make negation

[Example]

—(IxVy3z[R(X, Y, 2)]) = VX3AyVz[-R(X, Y, 2)]

A: AxeM VyeF [P(x,y)]
—A: VXEM FyEF [—P(xy)]

B: VyeF IxeM [P(x,y)]
—B: AyeF vxeM [—P(x,y)]




