

Appendix I


One of the common methods in multivariate analysis is the multiple linear regression technique. In multiple linear regression, the parameters of a linear model are estimated using an objective function and the values of the variables. In this method, model is a linear relation in terms of parameters. Therefore, the strain relationship in terms of printing parameters can be written as follows:
	(I- 1)
	                  i=1,2


Which is estimated by the following relation:
	(I- 2)
	                   i=1,2


Now the sum of squared errors must be minimized:
	(I- 3)
	                   


That is: 
	(I- 4)
	






To obtain the values of the coefficients, 64 samples with a printing pattern of [0]n and dimensions of 40 were printed using a full factorial design of experiment and their strain was measured. The parameter values and the strain of each sample are given in Table I-1. By solving the system of equations, the values of the coefficients are obtained as follows:
	(I- 5)
	





Table I- 1. Printing parameters values and their measured strains
	S No.
	
	
	
	
	

	1
	0.2
	0.1
	1.15
	-0.35
	0.038

	2
	0.2
	0.2
	1.15
	-0.276
	0.025

	3
	0.2
	0.3
	1.15
	-0.205
	0.022

	4
	0.2
	0.4
	1.15
	-0.145
	0.014

	5
	0.4
	0.1
	1.15
	-0.398
	0.040

	6
	0.4
	0.2
	1.15
	-0.331
	0.032

	7
	0.4
	0.3
	1.15
	-0.222
	0.021

	8
	0.4
	0.4
	1.15
	-0.161
	0.016

	9
	0.6
	0.1
	1.15
	-0.431
	0.041

	10
	0.6
	0.2
	1.15
	-0.371
	0.039

	11
	0.6
	0.3
	1.15
	-0.26
	0.024

	12
	0.6
	0.4
	1.15
	-0.218
	0.020

	13
	0.8
	0.1
	1.15
	-0.451
	0.046

	14
	0.8
	0.2
	1.15
	-0.39
	0.035

	15
	0.8
	0.3
	1.15
	-0.282
	0.027

	16
	0.8
	0.4
	1.15
	-0.221
	0.024

	17
	0.2
	0.1
	1.25
	-0.335
	0.036

	18
	0.2
	0.2
	1.25
	-0.254
	0.028

	19
	0.2
	0.3
	1.25
	-0.171
	0.016

	20
	0.2
	0.4
	1.25
	-0.121
	0.011

	21
	0.4
	0.1
	1.25
	-0.372
	0.035

	22
	0.4
	0.2
	1.25
	-0.306
	0.028

	23
	0.4
	0.3
	1.25
	-0.198
	0.020

	24
	0.4
	0.4
	1.25
	-0.157
	0.017

	25
	0.6
	0.1
	1.25
	-0.418
	0.043

	26
	0.6
	0.2
	1.25
	-0.33
	0.036

	27
	0.6
	0.3
	1.25
	-0.226
	0.024

	28
	0.6
	0.4
	1.25
	-0.179
	0.019

	29
	0.8
	0.1
	1.25
	-0.439
	0.043

	30
	0.8
	0.2
	1.25
	-0.349
	0.036

	31
	0.8
	0.3
	1.25
	-0.26
	0.028

	32
	0.8
	0.4
	1.25
	-0.223
	0.021

	33
	0.2
	0.1
	1.45
	-0.261
	0.024

	34
	0.2
	0.2
	1.45
	-0.178
	0.017

	35
	0.2
	0.3
	1.45
	-0.122
	0.013

	36
	0.2
	0.4
	1.45
	0.068
	0.007

	37
	0.4
	0.1
	1.45
	-0.312
	0.033

	38
	0.4
	0.2
	1.45
	-0.218
	0.022

	39
	0.4
	0.3
	1.45
	-0.116
	0.012

	40
	0.4
	0.4
	1.45
	-0.081
	0.008

	41
	0.6
	0.1
	1.45
	-0.336
	0.032

	42
	0.6
	0.2
	1.45
	-0.247
	0.026

	43
	0.6
	0.3
	1.45
	-0.166
	0.016

	44
	0.6
	0.4
	1.45
	-0.1
	0.010

	45
	0.8
	0.1
	1.45
	-0.377
	0.036

	46
	0.8
	0.2
	1.45
	-0.268
	0.028

	47
	0.8
	0.3
	1.45
	-0.195
	0.019

	48
	0.8
	0.4
	1.45
	-0.143
	0.014

	49
	0.2
	0.1
	1.65
	-0.22
	0.020

	50
	0.2
	0.2
	1.65
	-0.14
	0.013

	51
	0.2
	0.3
	1.65
	-0.066
	0.007

	52
	0.2
	0.4
	1.65
	-0.03
	0.003

	53
	0.4
	0.1
	1.65
	-0.252
	0.026

	54
	0.4
	0.2
	1.65
	-0.154
	0.014

	55
	0.4
	0.3
	1.65
	-0.088
	0.008

	56
	0.4
	0.4
	1.65
	-0.041
	0.004

	57
	0.6
	0.1
	1.65
	-0.285
	0.031

	58
	0.6
	0.2
	1.65
	-0.186
	0.018

	59
	0.6
	0.3
	1.65
	-0.114
	0.011

	60
	0.6
	0.4
	1.65
	-0.071
	0.007

	61
	0.8
	0.1
	1.65
	-0.322
	0.035

	62
	0.8
	0.2
	1.65
	-0.218
	0.022

	63
	0.8
	0.3
	1.65
	-0.146
	0.016

	64
	0.8
	0.4
	1.65
	-0.095
	0.009
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