CEE7430 Homework 6 partial solution for questions that caused trouble

3c) Loucks 6.2 ¢) [Solution from Vinod]
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InR

> SO=matrix(c(20.002, 21.436, 6.61
>S0

(1] (2] 03]

8,21.436, 25.141, 6.978, 6.618, 6.978, 2.505), ncol=3)



[1,] 20.002 21.436 6.618
[2,] 21.436 25.141 6.978
[3,] 6.618 6.978 2.505
> S1=matrix(c(6.487, 6.818, 1.638, 7.5, 7.625, 1.815, 2.593, 2.804, 0.6753), ncol=3, byrow=T)
>S1

[1] [,2] [3]
[1,] 6.487 6.818 1.6380
[2,] 7.500 7.625 1.8150
[3,]12.593 2.804 0.6753
> Szz=sum(S0)
>Szz
[1]117.712
> Sxz=rowSums(S0)
> Sxz
[1] 48.056 53.555 16.101
> A=Sxz/Szz # This is a scalar operation
>A

(1 [2] [3]

[1,] 0.4082506 0.4549664 0.136783

> BBT=S0-t(A) %*% Szz %*% A
Error: object "BBt" not found
> BBT

L1 L2 3]
[1,] 0.38310697 -0.4278633 0.04475635
[2,]-0.42786333 0.7752767 -0.34741334
[3,] 0.04475635 -0.3474133 0.30265698

Cholesky decomposition
> B=chol(BBT)
>B

(1] [2] [,3]
[1,]10.6189564 -0.6912657 7.230939e-02
[2,]1 0.0000000 0.5453699 -5.453699e-01
[3,]1 0.0000000 0.0000000 1.079641e-07

Note - this is upper triangular, so transposed from the sense used in Loucks.
Note also that the 3™ term of the last row is essentially 0, reflecting the singularity of this. There are
effectively only two degrees of freedom here. Checking the product.
>t(B) %*% B
(1 (21 3]
[1,] 0.38310697 -0.4278633 0.04475635
[2,]-0.42786333 0.7752767 -0.34741334
[3,] 0.04475635 -0.3474133 0.30265698

Note that the original matrix is recovered.

Alternative, using singular value decomposition



> svdres=svd(BBT)

> svdres

Sd

[1] 1.168492e+00 2.925485e-01 4.119365e-15

Su

[,1] 2] [3]
[1,]-0.4633691 -0.67227656 0.5773503
[2,] 0.8138931 -0.06515111 0.5773503
[3,]1-0.3505240 0.73742767 0.5773503

Sv

(1] (2]  [3]
[1,] -0.4633691 -0.67227656 0.5773503
[2,] 0.8138931-0.06515111 0.5773503
[3,] -0.3505240 0.73742767 0.5773503

> B=svdresSu %*% diag(sqrt(svdressd))
>B

L1 [2] [,3]
[1,] -0.5008872 -0.36361928 3.705566e-08
[2,] 0.8797925 -0.03523877 3.705566e-08
[3,] -0.3789053 0.39885805 3.705566e-08

Note that here the 0 values in the last column are due to the singularity.
Checking product.

> B %*% t(B)

L1 [2] [,3]
[1,] 0.38310697 -0.4278633 0.04475635
[2,]-0.42786333 0.7752767 -0.34741334
[3,] 0.04475635-0.3474133 0.30265698



4. Loucks 6.6
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