Definitions of floor of and ceiling

Lx1

X1

mx {n € Z | X 2 n}

mni{n ez | X < n}

where zZis the set of all integers.

Exanpl es

13] =3
13.14] =3
|-3.14] =-4

[31=3
[3.1471 =4
[-3.147 =-3

L3
13.14]
L-3.14]
31
[3.147
[-3.147

Plot [Tooltip[{LXx],

X, |-X1}]: {X, _55 5]']
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IXx] £ x = [X]
(VN € Z) (X <N = [X]<n)

(VN € Z) (X 2 n = |X] 2 n)

Rel ation between | x| and [x1]:
Lx]=-T-X]
[X1=-1-x1

Exercise: Proveit !

2lte@M] = nin {2 |k en &n < 2}

where Nistheset {0, 1, 2, ...} of all natural nunbers.
Pr oof .
X1 =mn{k € Zz | x < k}
2rx1=2mn{ksz|xsk}=
[since 2" is a growi ng function]
=nin{2"|k e z &2° < 2}
Putting x = Log2[n] we get
2ltein] - min {2 |k e z & 2RI < 2K} -
mn{2“|k ez &n < 2"} =[since n>0]
nin{2“|k e N &n =< 2} o

n < 2[L092[n]] < 2n

Exercise: Proveit !
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Plot [Tool tip[{n, 2[tog2[nI] 2n}], {(n, 1, 100}]
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2ltestni] - pax {2 | ken &n = 24}

Exercise: Proveit !

n
- < 2|_LogZ[n]J <n
2

Pl ot [Tooltip[{ﬂ, 2[tog2[n]] n}] {n, 1, 100}]
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The nunber of bits necessary to represent a positiveinteger nis

lLog2[n]] +1

Exanpl es
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12 = 1100 (in binary, 4 bits)

LLog2[12]] +1

1234567891 =1001001100101100000001011010011
(in binary, 31 bits)

LLog2[12345678917] +1

LLog2[n]] +1 = [Log2[n +11]]

Proof inthe next file.



