Table 2: Summary of Common Analytical Functions Used in Engineering; Examples
Attached

Ex. | Function name Formula parameters
1 | Linear y=mx+b m,b
2a | Quadratic
Upward opening
2b | Quadratic
Upward opening y=alx—x)?+b'(x—x)+c | a>0,b',c',x,
Centered at x
3a | Quadratic
Downward opening
3b | Quadratic
Downward opening

y=ax?’+bx+c a>0,b,c

y=(—a)x*+bx+c a>0,b,c

- (_ _ 2 a _
y=(—a)(x —x9)* + b"(x — xp) a > O,b”,C”,XO

+c"
Centered at x
4 | Exponential y x/A
—=e
Growth (x > 0) Yo A> 0.5
5 | Exponential y —x/A
—=ce
Decay (x > 0) Yo A > 0.5
6 | First-Order Response _ —x/A
—=1-e
(x> 0) Yer A>0%e
7 | Logarithmic y X
Positive (x > 0) - (A) A>0,a>0
8 | Logarithmic y X
Negative (x > 0) a In (/'l) A>0,a>0
n
9 | Power Law Xz(f) A>0,a>0n>0
Positive (x,y > 0) a A
-n
10 | Power Law X:(f) A>0,a>0n>0
Negative (x,y > 0) a A
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Currently this is available at this link:
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Example 1: Linear

m= 2.3
b= 2.0
X y
0.00 2.00
0.02 2.05
0.04 2.09
0.06 2.14
0.08 2.18
0.10 2.23
0.12 2.28
0.14 2.32
0.16 2.37
0.18 2.41
0.20 2.46
0.22 2.51
0.24 2.55
0.26 2.60
0.28 2.64
0.30 2.69
0.32 2.74
0.34 2.78
0.36 2.83
0.38 2.87
0.40 2.92
0.42 2.97
0.44 3.01
0.46 3.06
0.48 3.10
0.50 3.15
0.52 3.20
0.54 3.24
0.56 3.29
0.58 3.33
0.60 3.38
0.62 3.43
0.64 3.47
0.66 3.52
0.68 3.56
0.70 3.61
0.72 3.66
0.74 3.70
0.76 3.75
0.78 3.79
0.80 3.84

y=mx+b

0.2 0.4 0.6 0.8 1.0

1.2



Example 2: Quadratic, Upward Opening

a= 10 a= 10
b'= 0.2 b= -19.8
@= 1 c= 10.8
Yo= 1 y=ax2+bx+c
X-Xg X y 12.0 -
-1.00  0.00 10.80 vt —-|= == =108
-0.96 0.04 10.02 100 |
-0.92 0.08 9.28
-0.88 0.12 8.57 8.0 -
-0.84 0.16 7.89
-0.80 0.20 7.24 6.0 -
-0.76  0.24 6.62
072 0.8 6.04 40 |
-0.68 0.32 5.49
-0.64 036 4.97 20 1
-0.60 0.40 4.48
-0.56 0.44 4.02 ‘ . 0.0 ; ; : .
052 0.8 3.60 1.0 05 0.0 0.5 1.0 15 2.0
-0.48 052 3.21 X
-0.44 056 2.85
-0.40  0.60 2.52
036 0.64 2.22
032 068 1.96
028 072 1.73
024 076 153 y=a(x-xg)>+b'(x-x,)+c'
-0.20 0.80 1.36
-0.16 0.84 1.22 12.0 - Yixxg)
-0.12 0.88 1.12
-0.08 0.92 1.05 100
-0.04 0.96 1.01
0.00 1.00 1.00
004 1.04 1.02 8.0
0.08 1.08 1.08
012 1.12 1.17 6.0
016 1.16 1.29
020 1.20 1.44 4.0
024 1.24 1.62
028 1.28 1.84
032 132 2.09
036 1.36 2.37 ‘ . 00 ‘ ‘ , ,
0.40 1.40 2.68 -1.0 0.5 0.0 0.5 1.0 1.5 2.0
0.44 1.44 3.02 (x-Xq)
0.48 1.48 3.40
052 1.52 3.81

0.56 1.56 4.25



Example 3: Quadratic, Downward Opening

a= 10
b'"= 0.2
c'= 1
Xo= 1

X-Xo
-1.00
-0.96
-0.92
-0.88
-0.84
-0.80
-0.76
-0.72
-0.68
-0.64
-0.60
-0.56
-0.52
-0.48
-0.44
-0.40
-0.36
-0.32
-0.28
-0.24
-0.20
-0.16
-0.12
-0.08
-0.04

0.00
0.04
0.08
0.12
0.16
0.20
0.24
0.28
0.32
0.36
0.40
0.44
0.48
0.52
0.56

a= -10

b= 20.2

c= -9.2

X y

0.00 -9.20
0.04 -8.41
0.08 -7.65
0.12 -6.92
0.16 -6.22
0.20 -5.56
0.24 -4.93
0.28 -4.33
0.32 -3.76
0.36 -3.22
0.40 -2.72
0.44 -2.25
0.48 -1.81
0.52 -1.40
0.56 -1.02
0.60 -0.68
0.64 -0.37
0.68 -0.09
0.72 0.16
0.76 0.38
0.80 0.56
0.84 0.71
0.88 0.83
0.92 0.92
0.96 0.98
1.00 1.00
1.04 0.99
1.08 0.95
1.12 0.88
1.16 0.78
1.20 0.64
1.24 0.47
1.28 0.27
1.32 0.04
1.36 -0.22
1.40 -0.52
1.44 -0.85
1.48 -1.21
1.52 -1.60
1.56 -2.02

y=(-a)x2+bx+c

y(x)
8.0 -
3.0 A
-0.5 -2.00

-7.0 4

-12.0 -

y=(-a)(x-xo)?>+b" (x-x,)+c"

8.0 -

y(x-Xo)

-12.0 -

15

(x-xo)

2.0



Example 4: Exponential, positive

| A= 0.2
y/y,=exp(x/\)
X v/Yo 160
0.00 1.00 140
0.02 1.11
0.04 1.22 120
0.06 1.35 100 -
0.08 1.49 o
0.10 1.65 S 801
0.12 1.82 60
0.14 2.01 20 |
0.16 2.23
0.18 2.46 20
0.20 2.72 0 , : : : :
0.22 3.00 0.0 0.2 0.4 0.6 0.8 1.0
0.24 3.32 x
0.26 3.67
0.28 4.06
0.30 4.48
0.32 4.95
034 547 v/y,=exp(x/A)
0.36 6.05 1000
0.38 6.69
0.40 7.39 i
0.42 8.17 100 +
0.44 9.03 :
0.46 9.97 o
0.48 11.02 S 10
0.50 12.18
0.52 13.46 L
0.54 14.88
0.56 16.44
0.58 18.17 01 . . . . ‘
0.60 20.09 0.0 0.2 0.4 0.6 0.8 1.0
0.62 22.20 «
0.64 24.53
0.66 27.11
0.68 29.96
0.70 33.12
0.72 36.60
0.74 40.45
0.76 44.70

0.78 49.40




Example 5: Exponential, negative

| A= 0.2|

X y/Yo
0.00 1.00
0.02 0.90
0.04 0.82
0.06 0.74
0.08 0.67
0.10 0.61
0.12 0.55
0.14 0.50
0.16 0.45
0.18 0.41
0.20 0.37
0.22 0.33
0.24 0.30
0.26 0.27
0.28 0.25
0.30 0.22
0.32 0.20
0.34 0.18
0.36 0.17
0.38 0.15
0.40 0.14
0.42 0.12
0.44 0.11
0.46 0.10
0.48 0.09
0.50 0.08
0.52 0.07
0.54 0.07
0.56 0.06
0.58 0.06
0.60 0.05
0.62 0.05
0.64 0.04
0.66 0.04
0.68 0.03
0.70 0.03
0.72 0.03
0.74 0.02
0.76 0.02
0.78 0.02
0.80 0.02

1.2

y/Yo
o
(o))

y/Yo

y/y,=exp(-x/A)

0.0 0.2 0.4 0.6 0.8 1.0

y/Y,=exp(-x/A)

10

01+

0.01 +

0.001 T T . T T

0.0 0.2 0.4 0.6 0.8 1.0

1.2



Example 6: First order response

| A= 0.2
Y 1
X y/yinfty 1.2 yOO
0.00 0.00
0.02 0.10 10 fr = = = = — =
0.04 0.18
0.06 0.26 08 1
0.08 0.33 Yy
010  0.39 Voo °
0.12 0.45 04 ]
0.14 0.50
0.16 0.55 02
0.18 0.59
0.20 0.63 0.0 , , , ,
0.22 0.67 0.0 0.2 0.4 0.6 0.8
0.24 0.70 X
0.26 0.73
0.28 0.75
0.30 0.78
0.32 0.80
034 0.82
0.36 0.83
0.38 0.85
0.40 0.86
0.42 0.88
0.44 0.89
0.46 0.90
0.48 0.91
0.50 0.92
0.52 0.93
0.54 0.93
0.56 0.94
0.58 0.94
0.60 0.95
0.62 0.95
0.64 0.96
0.66 0.96
0.68 0.97
0.70 0.97
0.72 0.97
0.74 0.98
0.76 0.98
0.78 0.98

0.80 0.98



Example 7: Logarithmic,

| A= 0.2|
X y/a
0.00
0.02 -2.30
0.04 -1.61
0.06 -1.20
0.08 -0.92
0.10 -0.69
0.12 -0.51
0.14 -0.36
0.16 -0.22
0.18 -0.11
0.20 0.00
0.22 0.10
0.24 0.18
0.26 0.26
0.28 0.34
0.30 0.41
0.32 0.47
0.34 0.53
0.36 0.59
0.38 0.64
0.40 0.69
0.42 0.74
0.44 0.79
0.46 0.83
0.48 0.88
0.50 0.92
0.52 0.96
0.54 0.99
0.56 1.03
0.58 1.06
0.60 1.10
0.62 1.13
0.64 1.16
0.66 1.19
0.68 1.22
0.70 1.25
0.72 1.28
0.74 1.31
0.76 1.34
0.78 1.36
0.80 1.39
0.82 1.41

y/a

positive
y/o=In(x/\)
2.0 q
1.5 -
1.0 -
0.5 -
0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2
0.5 X
-1.0 -+
-1.5 -
-2.0 -
y/o=In(x/A)
2.0 4
1.5 4
1.0 4
0.5 A
3
> 0.0 f !
0.01 0.1 1 10
-0.5 - X
-1.0 -
-1.5 -
-2.0 -



Example 8: Logarithmic, negative

| A= 0.2]
y/a=-[In(x/A)]
X y/a 2.0 -

0.00

1.5 -
0.02 2.30
0.04 1.61 1.0 -
0.06 1.20 05 -
0.08 0.92 s
0.10 0.69 = 00 '
0.12 0.51 0.5 90 X 12
0.14 0.36 10 |
0.16 0.22
0.18 0.11 -1.5 4
0.20 0.00 2.0 -
0.22 -0.10
0.24 -0.18
0.26 -0.26
0.28 -0.34
0.30 -0.41
0.32 -0.47
0.34 -0.53 y/o=-[In(x/A\)]
0.36 -0.59 2.0 -
0.38 -0.64

1.5 -
0.40 -0.69
0.42 -0.74 1.0 ~
0.44 -0.79 05 |
0.46 -0.83 .
0.48 0.88 = 00 ' ' '
0.50 -0.92 -0.50'-)1 ' ! X 10
0.52 -0.96 10
0.54 -0.99
0.56 -1.03 -1.5 1
0.58 -1.06 20 -
0.60 -1.10
0.62 -1.13
0.64 -1.16
0.66 -1.19
0.68 -1.22
0.70 -1.25
0.72 -1.28
0.74 -1.31
0.76 -1.34
0.78 -1.36
0.80 -1.39

0.82 -1.41



Example 9: Power law, positive

| n=| 0.2]
x/A y/a
0.00

0.002 0.29
0.005 0.35
0.01 0.40
0.02 0.46
0.04 0.53
0.06 0.57
0.08 0.60
0.10 0.63
0.12 0.65
0.14 0.67
0.16 0.69
0.18 0.71
0.20 0.72
0.22 0.74
0.24 0.75
0.26 0.76
0.28 0.78
0.30 0.79
0.32 0.80
0.34 0.81
0.36 0.82
0.38 0.82
0.40 0.83
0.42 0.84
0.44 0.85
0.46 0.86
0.48 0.86
0.50 0.87
0.52 0.88
0.54 0.88
0.56 0.89
0.58 0.90
0.60 0.90
0.62 0.91
0.64 0.91
0.66 0.92
0.68 0.93
0.70 0.93
0.80 0.96
0.90 0.98
1.00 1.00

y/o=(x/2)"
4.0
35 -
3.0 -
2.5 -
g 2.0 -
1.5 -
1.0 == = A B IS BN SN B BN BN S B B S e e e e
0.5 -
0.0 . . : .
0.0 2.0 4.0 6.0 8.0 10.0
(x/A)
y/o=(x/A)"
10
1
/
g /

0.1
0.01

0.001 0.01 0.1 1 10

(x/A)



Example 10: Power law, negative

| n=| 0.2]
x/A y/a
0.00

0.002 3.47
0.005 2.89
0.01 2.51
0.02 2.19
0.04 1.90
0.06 1.76
0.08 1.66
0.10 1.58
0.12 1.53
0.14 1.48
0.16 1.44
0.18 1.41
0.20 1.38
0.22 1.35
0.24 1.33
0.26 131
0.28 1.29
0.30 1.27
0.32 1.26
0.34 1.24
0.36 1.23
0.38 1.21
0.40 1.20
0.42 1.19
0.44 1.18
0.46 1.17
0.48 1.16
0.50 1.15
0.52 1.14
0.54 1.13
0.56 1.12
0.58 1.12
0.60 1.11
0.62 1.10
0.64 1.09
0.66 1.09
0.68 1.08
0.70 1.07
0.80 1.05
0.90 1.02
1.00 1.00

y/o

y/o

y/oa=(x/A)"

4.0
3.5 -
3.0 -
2.5
2.0 -
1.5 -
1.0 oo g e e e e e e o e e o e e o
0.5 -
0.0 r r r r

0.0 2.0 4.0 6.0 8.0 10.0

(x/A)
y/o=(x/\)"
100
10
\\

1
0.1

0.001 0.01 0.1 1 10

(x/A)
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