Cubic Interpolation in a Two-Way Table
by Means of Worksheet Formulas

To perform cubic interpolation between data points in a two-way table, we
use a procedure similar to the one for linear interpolation. Figure 5-18 shows the
table of viscosities that was used earlier. In this example we want to obtain the
viscosity of a 63% solution at 55°F. The shaded cells are the values that bracket
the desired x and y values.
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Figure 5-18. Cubic interpolation in a two-way table.
The shaded cells are the ones used in the interpolation.
(folder 'Chapter 05 Interpolation', workbook 'Interpolation II', module ' Cubic Interpolation 2-Way')

We'll use the InterpC function to perform the interpolation. Figure 5-19
shows the z values, interpolated at y = 63% using the four bracketing y values, for
the four bracketing x values. The formula in cell M8 is

=InterpC(63%,$E$3:$H$3 E8:H8)
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Figure 5-19. First steps in cubic interpolation in a two-way table.
(folder 'Chapter 05 Interpolation’, workbook 'Interpolation II', module ' Cubic Interpolation 2-Way")

Then, in this one-way table, we use the formula
=InterpC(L15,$L$8:3L.$11,$M$8:5M$11)

in cell M15 to obtain the final interpolated result, as shown in Figure 5-20.



14 X Z(interp)
15 55 - 7.686

Figure 5-20. Final step in cubic interpolation in a two-way table.
(folder 'Chapter 05 Interpolation’, workbook 'Interpolation II', module ' Cubic Interpolation 2-Way")

Cubic Interpolation in a Two-Way Table
by Means of a Custom Function

The cubic interpolation macro was adapted to perform cubic interpolation in
a two-way table. The calculation steps were similar to those described in the
preceding section. The cubic interpolation function shown in Figure 5-13 was
converted into a subroutine CI; the main program is similar to the Lagrange
fourth-order interpolation program of Figure 5-12.

The VBA code is shown in Figure 5-21. The syntax of the function is
InterpC2(x_lookup,y_lookup,known_x's,known_y’s,known_z's)

The arguments x_lookup and y_lookup are the lookup values. The arguments
known_x’s and known_y’s are the one-dimensional ranges of the x and y
independent variables (in Figure 5-20, the column of temperature values and the
row of volume percent values). The argument known_z's is the table of
dependent variables (the two-dimensional body of the table).

Option Explicit

Option Base 1
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Function InterpC2(x_lookup, y_lookup, known_x's, known_y’s, __ known_z’s)

' known_x’s are in a column, known_y’s are in a row, or vice versa.

' In this version, known_x"s and known_y’s must be in ascending order.
" In first call to Sub, XX is array of four known_y’s

' and YY is array of corresponding Z values, pointer is y_lookup.

' This call is made 4 times in a loop,

' obtaining 4 interpolated Z values, ZZ

"In second call to Sub, XX is array of four known_x's

"and YY is the array of interpolated Z values, pointer is x_lookup.

Dim M As Integer, N As Integer

Dim R As Integer, C As Integer

Dim XX(4) As Double, YY(4) As Double, ZZ(4) As Double, Zinterp(4) As _
Double

R = Application.Match(x_lookup, known_x’s, 1)

C = Application.Match(y_lookup, known_y’s, 1)
fR<2ThenR=2

If R > known_x"s.Count - 2 Then R = known_x's.Count - 2




IfC<2ThenC=2
If C > known_y’'s.Count - 2 Then C = known_y’s.Count - 2

ForN=1To 4
' Create array of four known_y’s, four known_z’s, four known_x's
' Check values to see whether ascending or descending,
‘and transfer input data to arrays in ascending order always.
XX(N) = known_x's(R+ N - 2)
If known_y’'s(C + 2) > known_y’s(C - 1) Then
ForM=1To 4
YY(M) = known_y's(C + M - 2)
Ifknown_z's(R+N-2,C+M-2)=""Then InterpC2 = _
CVErr(xIErrNA): Exit Function
ZZM) =known_z's(R+N-2,C+M-2)
Next M
Eise
ForM=1To 4
YY(M) = known_y’s(C - M + 3)
Iif known_z's(R+N-2,C-M+3)=""Then InterpC2 = _
CVErr(xIErrNA): Exit Function
ZZ(M) =known_z's(R+N-2,C-M+3)
Next M
End if
Zinterp(N) = Ci(y_lookup, YY, ZZ)
'This is array of interpolated Z values at y_lookup
Next N

InterpC2 = Cl(x_lookup, XX, Zinterp)

End Function
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Private Function Cl{lookup_value, known_x's, known_y’s)

' Performs cubic interpolation, using an array of known_x’s, known_y’s (four
values of each)

' This is a modified version of the function InterpC.

Dim i As Integer, j As Integer
Dim Q As Double, Y As Double

Fori=1To 4
Q=1
Forj=1To 4

If i <> j Then Q = Q * (lookup_value - known_x"s(j)) / (known_x’s(i) - __
known_x's(j))
Next j
Y =Y + Q* known_y’s(i)
Nexti
Cl=Y
End Function

Figure 5-21. Cubic interpolation function procedure for use with a two-way table.
(folder 'Chapter 05 Interpolation', workbook 'Interpolation II', module 'Cubic2Way")




The function InterpC2 was used to obtain the viscosity of a 74.5% weight
percent solution of ethylene glycol at 195°F, as illustrated in Figure 5-22. The
formula in cell M7 was

=InterpC2(K7,L7,$A$4:$A$29,$B$3:$1$3,$B$4:$1$29)

This custom function provides a convenient way to perform interpolation in a
two-way table.

K. L M
5 Using Cubiclnterp2¥Way function
5] Temp Percent Viscosity
7 195 . 745% 118

Figure 5-22. Result returned by the cubic interpolation function.
(folder 'Chapter 05 Interpolation', workbook 'Interpolation II', sheet ‘Cubic Interp 2-Way by Custom Fn’)
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