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> peaks.Deriv1   <- peaks( derivative1$y, span=3)

> valleys.Deriv1 <- peaks(-derivative1$y, span=3)

> 

> points( derivative1$x[peaks.Deriv1], derivative1$y[peaks.Deriv1],

+         pch=19, col="red")

> points( derivative1$x[valleys.Deriv1], derivative1$y[valleys.Deriv1],

+         pch=19, col="blue")

> 

> # Approximate location of peak and valley

> derivative1$x[peaks.Deriv1]

[1] -1.005 -0.995

> derivative1$x[valleys.Deriv1]

[1] 0.995 1.005

> 

> s.approx <- (derivative1$x[valleys.Deriv1][1] - derivative1$x[peaks.Deriv1][1])/2

> s.approx

[1] 1

> 

> #### 2nd Derivative

> derivative2 <- Deriv2(x,y)

> 

> plot(derivative2$x,derivative2$y, type="l",

+   main="2nd Derivative", xlab="x", ylab="y''")

> abline(h=0, v=0, lty="dotted")

> 

> peaks.Deriv2   <- peaks( derivative2$y, span=3)

> valleys.Deriv2 <- peaks(-derivative2$y, span=3)

> 

> points( derivative2$x[peaks.Deriv2], derivative2$y[peaks.Deriv2],

+         pch=19, col="red")

> points( derivative2$x[valleys.Deriv2], derivative2$y[valleys.Deriv2],

+         pch=19, col="blue")

> 

> # Approximate location of mean of normal distribution:

> derivative2$x[valleys.Deriv2]

[1] 0

> derivative2$y[valleys.Deriv2]

[1] -0.3989323

> 

> mu.approx <-  derivative2$x[valleys.Deriv2]

> mu.approx

[1] 0

> 

> # Peaks

> derivative2$x[peaks.Deriv2]

[1] -1.73  1.73

> derivative2$y[peaks.Deriv2]

[1] 0.1780265 0.1780265

> 

> mtext("U:/efg/lab/R/MixturesOfDistributions/SingleGaussian.R",

+   BOTTOM<-1, cex=0.8, adj=0.0, outer=TRUE)

> 

> # Fit distribution

> # STUPID package:  cannot solve "exact case" without error.

> # MUST have noise in data.

> fit1 <- nls(y ~ (a/b)*exp(-(x-c)^2/(2*b^2)),

+   start=list(a=1/sqrt(2*pi*s.approx^2), b=s.approx, c=mu.approx),

+   trace=TRUE)

1.568638e-31 :  0.3989423 1.0000000 0.0000000 

Error in nls(y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)), start = list(a = 1/sqrt(2 *  : 

        singular gradient

> 

> 

> # add small random noise

> set.seed(17)

> y <- y + rnorm(length(y), 1E-3, 1E-4)

> fit2 <- nls(y ~ (a/b)*exp(-(x-c)^2/(2*b^2)),

+   start=list(a=1/sqrt(2*pi*s.approx^2), b=s.approx, c=mu.approx),

+   control=nls.control(tol=1E-5, minFactor=1/1024),

+   trace=TRUE)

0.001014564 :  0.3989423 1.0000000 0.0000000 

0.0004833885 :  4.010606e-01 1.003539e+00 1.986902e-05 

0.0004833844 :  4.010663e-01 1.003552e+00 1.980417e-05 

0.0004833844 :  4.010663e-01 1.003552e+00 1.983603e-05 

> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) 

   data:  parent.frame() 

           a            b            c 

4.010663e-01 1.003552e+00 1.983603e-05 

 residual sum-of-squares: 0.0004833844

> 

> 1/sqrt(2*pi)

[1] 0.3989423

x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 0.25)

y2 <- P(x, 6.00, 0.25)

y <- y1 + y2

[image: image2.emf]0 2 4 6 8 10

0.0

0.5

1.0

1.5

Sum of Two Gaussians

x

y

0 2 4 6 8 10

-4

-2

0

2

4

1st Derivative

x

y'

0 2 4 6 8 10

-20

-10

0

10

2nd Derivative

x

y''

U:/efg/lab/R/MixturesOfDistributions/TwoGaussians.R


> set.seed(17)

> y <- y + rnorm(length(y), 1E-5, 1E-4)

> fit2 <- nls(y~(a/b)*exp(-(x-c)^2/(2*b^2))+(d/e)*exp(-(x-f)^2/(2*e^2)),

+   start=list(a=(1/sqrt(2*pi)) / s.approx[1], b=s.approx[1], c=mu.approx[1],

+              d=(1/sqrt(2*pi)) / s.approx[2], e=s.approx[2], f=mu.approx[2]),

+   control=nls.control(tol=1E-5, minFactor=1/1024),

+   trace=TRUE)

2764.843 :  1.564480 0.255000 3.750000 1.564480 0.255000 4.880000 

113.0297 :  0.39518636 0.25280511 3.74946112 0.01883771 0.26008923 4.88199209 

110.2431 :  0.39470649 0.24597699 3.74758556 0.02126069 0.74633929 5.07282225 

110.0230 :   0.3405223  0.2332366  3.7479499  0.3137437 11.2485603 13.4992141 

110.0146 :   0.3404324  0.2331806  3.7479409  0.2201645  8.8997661 10.0481718 

109.8409 :  0.3402478 0.2330666 3.7479220 0.1545306 6.5208070 7.4800679 

109.3176 :  0.3398618 0.2328315 3.7478795 0.1187600 4.6236347 6.1918689 

108.1705 :  0.3390609 0.2323503 3.7477724 0.1034912 3.2697747 5.6796002 

105.7515 :  0.3375541 0.2314362 3.7474603 0.1043042 2.3015353 5.5337742 

100.4620 :  0.3362108 0.2303529 3.7464582 0.1206034 1.5628378 5.6406086 

82.97556 :  0.3497347 0.2350674 3.7440746 0.1370500 0.7089174 6.1466117 

34.81378 :  0.3645450 0.2407573 3.7469935 0.1865186 0.2253836 5.8995696 

10.10931 :  0.3816351 0.2456302 3.7485448 0.2904685 0.2653649 5.9868024 

0.09528636 :  0.3988939 0.2501172 3.7500226 0.3984502 0.2435553 6.0065633 

7.331494e-05 :  0.3989407 0.2499955 3.7499967 0.3988406 0.2499234 6.0002518 

1.045566e-05 :  0.3989407 0.2499956 3.7499967 0.3989465 0.2500032 6.0000031 

1.045564e-05 :  0.3989407 0.2499956 3.7499967 0.3989465 0.2500030 6.0000030 

> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

0.3989407 0.2499956 3.7499967 0.3989465 0.2500030 6.0000030 

 residual sum-of-squares: 1.045564e-05

x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 1.00)

y2 <- P(x, 6.00, 1.00)

y <- y1 + y2                 
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U:/efg/lab/R/MixturesOfDistributions/TwoGaussians.R


> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

0.3988534 0.9999167 3.7497206 0.3990674 1.0002087 5.9997685 

 residual sum-of-squares: 1.032600e-05
x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 2)

y2 <- P(x, 6.00, 2)

y <- y1 + y2    
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Solution fails when range of first derivates fails.
y1 <- P(x, 3.75, 0.75)

y2 <- P(x, 6.00, 0.50)

y <- y1 + y2                
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> set.seed(17)

> y <- y + rnorm(length(y), 1E-5, 1E-4)

> fit2 <- nls(y~(a/b)*exp(-(x-c)^2/(2*b^2))+(d/e)*exp(-(x-f)^2/(2*e^2)),

+   start=list(a=(1/sqrt(2*pi)) / s.approx[1], b=s.approx[1], c=mu.approx[1],

+              d=(1/sqrt(2*pi)) / s.approx[2], e=s.approx[2], f=mu.approx[2]),

+   control=nls.control(tol=1E-5, minFactor=1/1024),

+   trace=TRUE)

80.6634 :  0.5699175 0.7000000 3.7500000 0.8311298 0.4800000 6.0100000 

0.04357147 :  0.3983453 0.7326323 3.7502189 0.3991317 0.4893022 6.0052829 

2.674516e-05 :  0.3989605 0.7498030 3.7501818 0.3988900 0.4997487 6.0001773 

1.040968e-05 :  0.3989539 0.7500270 3.7499767 0.3989533 0.5000154 6.0000010 

1.040968e-05 :  0.3989538 0.7500268 3.7499764 0.3989534 0.5000156 6.0000008 

> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

0.3989538 0.7500268 3.7499764 0.3989534 0.5000156 6.0000008 

 residual sum-of-squares: 1.040968e-05
x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 0.75)

y2 <- P(x, 6.00, 0.50)

y <- 1*y1 + 2*y2

[image: image6.emf]0 2 4 6 8 10

0.0

0.5

1.0

1.5

Sum of Two Gaussians

x

y

0 2 4 6 8 10

-2

-1

0

1

1st Derivative

x

y'

0 2 4 6 8 10

-6

-4

-2

0

2

2nd Derivative

x

y''

U:/efg/lab/R/MixturesOfDistributions/TwoGaussians.R


> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

0.3989538 0.7500268 3.7499764 0.7978957 0.5000078 6.0000004 

 residual sum-of-squares: 1.040968e-05
> 0.7978957 / 0.3989538

[1] 1.99997

x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 0.75)

y2 <- P(x, 6.00, 0.50)

y <- 2*y1 + 1*y2       
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> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

0.7978961 0.7500134 3.7499882 0.3989534 0.5000156 6.0000008 

 residual sum-of-squares: 1.040968e-05
>  0.3989534 / 0.7978961 

[1] 0.5000067

x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 0.75)

y2 <- P(x, 6.00, 0.50)

y <- 1*y1 + 4*y2
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> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

0.3989538 0.7500268 3.7499764 1.5957802 0.5000039 6.0000002 

 residual sum-of-squares: 1.040968e-05

> 1.5957802 / 0.3989538

[1] 3.999912

x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 0.75)

y2 <- P(x, 6.00, 0.50)

y <- 4*y1 + 1*y2       
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> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

1.5957806 0.7500067 3.7499941 0.3989534 0.5000156 6.0000008 

 residual sum-of-squares: 1.040968e-05

> 

> 

>  0.3989534 / 1.5957806

[1] 0.2500052

x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 0.75)

y2 <- P(x, 6.00, 0.50)

y <- 1*y1 + 12*y2        
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> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

0.3989538 0.7500268 3.7499764 4.7873185 0.5000013 6.0000001 

 residual sum-of-squares: 1.040968e-05

> 

> 4.7873185 / 0.3989538

[1] 11.99968
x <- seq(0.0,10.0, by=Delta)

y1 <- P(x, 3.75, 0.75)

y2 <- P(x, 6.00, 0.50)

y <- 12*y1 + 1*y2          
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> fit2

Nonlinear regression model

  model:  y ~ (a/b) * exp(-(x - c)^2/(2 * b^2)) + (d/e) * exp(-(x - f)^2/(2 *      e^2)) 

   data:  parent.frame() 

        a         b         c         d         e         f 

4.7873189 0.7500022 3.7499980 0.3989534 0.5000156 6.0000008 

 residual sum-of-squares: 1.040968e-05

> 

> 

> 0.3989534 / 4.7873189

[1] 0.08333546

> 1 / 12

[1] 0.08333333
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