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Logarithmic Function: Example
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Logarithmic Function

INTEGRAL FORM

y = b-log,(x)

PRACTICAL CONSIDERATIONS:

* baseis 10 (sometimes e or 2)

* if the base is fixed this will modify the
factor paramater according to the
following identity:
b-log,(x)=b/log,,(a)-log(x) =b’-log,,(x)

dependent independent

variable variable

A
y =b’-log,,(x)

VARIABLES:

PARAMETERS;  (actor
parameter

ifx=10
theny=5b’
10
y
y = 2log,4(x)
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»DIFFERENTIAL” FORM

Ay ~ Ax/x
The change of the dependent variable is

proportional to the relative change of the
independent variable

Logarithmic Function: Llnearlzatlon

graphical linearization
plot y on lin and x on log scales: y
the relationship looks linear but it is still logarithmic function s
2
) y = 2log,4(x)
INTEGRAL FORM 5
= b,- |Og10(X) j 1 10 100
y
3
2
arithmetical linearization _
plot y as a function of logx: y =2x
the relationship is linear log(x)
0




Summarizing Functions

LINEAR FUNCTION

Ay o< Ax
The change of the dependent variable is

proportional to the change of the
independent variable

EXPONENTIAL FUNCTION

Dy/y o< Ax
The relative change of the dependent

variable is proportional to the change of the
independent variable

\ y VS. X \ \ logy vs. x \
Linearization
\ y vs. logx logy vs. logx \
LOGARITHMIC FUNCTION POWER FUNCTION
Ay o< Ax/x Ay/y o< DAx/x

The change of the dependent variable is
proportional to the relative change of the
independent variable

The relative change of the dependent
variable is proportional to the relative
change of the independent variable

Derivative and Integral: Example #1
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Derivative and Integral: Example #1
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Derivative and Integral: Example #2
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0 0

1 5 10 10
2 20 20 10
3 45 30 10
4 80 40 10
5 125 50 10
6 180 60 10
7 245 70 10
8 320 80 10
9 405 90 10
10 500 v 100 V 10




Derivative: slope of tangent line

difference quotient: derivative:

Byl A—d dy/x
slope of secant line slope of tangent line
. 1N

Integral: Area Under the Curve (AUC)
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Composition of the Data Set

Composition of the Data Set




Composition of the Data Set

Cumulative Distribution Function
How many elements are less than a given x value?

The value goes to tthIata set size Data Set
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Integral Discrimination Function

How many elements are greater than a given x value?
Data Set

«de-cumulative» frequency (n)

Frequency Distribution Function
How many elements fall within a bin of Ax width?

( A Delta stands for )
Difference
-

Data Set

frequency (An)




Representation of Data Sets (l)

1) Asimple list of the data [ list:

(absolute) frequency:
number of experiments with the given
outcome

an enumeration of results

2) Summary of frequencies in tables of all experiments

— absolute frequency (An) and

(absolute) [relative

relative frequency (An/n) . mvwn fQTff:SJQ‘ s rso ecueney
— categories are evident for ::B p— = s

qualitative variables [Excel: EID & B

=COUNTIF() function] HE 150

68 167 relative frequency:

— categories (bins) are o ¥ the proportion of the given

created arbitrarily for _ :B :7?' outcome within the data set

quantitative variables [Excel:

=FREQUENCY() function can also be gyakoriségi eloszldsok [dlﬂzmnzllldlukﬂm\nédésM.(u;:nrrl;) — :
=i i (abszolut) (abszolut) relativ
| gyakoriség relativ gyakorisdg- gyakorisdg-

used] (0ARABTEL) |gyakorissg  |sdrség strtség
— frequency density (An/Ax) = B -0
and relative frequency i : %
density ([An/n]/Ax) o : g
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Representation of Data Sets (ll)

3) Representation of frequencies in case of qualitative variables
Relative frequency

(absolute) relative A A
blood group [frequency  |frequency 39% 2%
A 85 0.425
B 28 0.1 | gD
AB 10 0.05 "
77 0.385
I 200 1 AB

5%

Frequency “distribution”

Relative frequency ,,distribution”
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Blood group

A B AB
Blood group
independent variable:
nominal categories
(categorical ,,axis”)

dependent variable:
(absolute) frequency

independent variable:
nominal categories
(categorical ,,axis”) &

dependent variable:
relative frequency

Representation of Data Sets (lll)

3) Representation of frequencies in case of quantitative variables

\ normalized to sample size (n) >
(Absolute) frequency distribution Relative frequency distribution
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(absolute) freq. density
distrik

Relative freq. density distribution
0.03 area under the curve:
‘ relative frequency
(in total: 100% i.e. 1)

area under the curve:
absolute frequency
(in total: n, i.e. the sample size)
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