BASIC MULTIPLE PRECISION REAL MATRIX CALCULATIONS

Author

Gjermund.Skailand

2005-05-15

Platform: 

· HP49g  ( rom 1.19-6)

· HP49g+ ( rom  1.23)

· HP49g+ ( rom 2.00)

Arrays: Real arrays only (not complex numbers)

If you need complex arrays, re-arrange the equation (A+ iC) *(x + iy) =b + id 
into [ [A –C ] [ C  A ]] [[x][y]] = [[b][d]] and solve for [[x][y]]. 

For least squares solving Ax=B,   (Transp(B)*B) / (Transp(B)*A) ). Use twice the required precision.
Even though this is inefficient at least you’ll finally get an answer. 

WARNING

The operating system (always?) ASSUMES that ANY array which is not real array to be complex arry. Therefore do NOT use any other HPfunctions on an longreal array than the ones provided in this library.

Suggest you always keep DIGITS >=10, thus if you happen to touch e.g * or +  button , then you will only corrupt the result, and not other memory areas. The length of an longreal element will be >= length of complex number

Also suggest you do a ON-C if that happens.

Technically speaking all elements of an array has same mantissa length as governed by DIGITS variable. Thus if you change DIGITS variable and use earlier generated Array, you may get an “ARRY and LONGREAL DIGITS inconsistent” error message.

Further the exponent part is coded with 16 nibbles, resulting in 10 digits for the exponent.

Thus the position of any element can be calculated and accessed directly.

See below for more details of the structure
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Arry operations:

FMULT

Scale, FM*F :  FM  F  -> FM’

Array multiplication :  FM   FM -> FM’

FDIV

“Array division”,  FDIV  FM FM -> FM

 B/A = INV(A) * B

Implemented for square matrix as divisor

FADD

Array addition FADD : FM FM -> FM

FSUB

Array subtraction : FM FM -> FM

FINV

Inverse : FM -> FM’

FNEG

Negate FM -> FM’   

FDET

Determinant: MF -> F

FDOT

Dot product: FM FM -> F

FIDN : 

Create Identity matrix

% -> FM

Z -> FM

FTRN

Transpose matrix :FM -> FM’

FMAT>

Explode matrix  (OBJ->):  FM -> F1.. Fmn  { %m %N }

->FMAT

Build matrix ( ->ARRY )  :  F1..Fmn { %m %n} -> FM 

FCon

Build Constant matrix :  

{ %m %n } F -> FM

{ Zm Zn } F -> FM

FPut

Put element into matrix (PUT)

FM  F %pos -> FM’

FM F Zpos -> FM’  

FGet

Get element from matrix (GET)

FM %pos -> F

FM Zpos -> F

R<-->F 

Convert between different matrix representations

real arry -> MF

real matrix -> MF

integer matrix -> MF

MF -> real arry

SIZE :  FM -> {%m %n }

ARRAY STRUCTURE

Similar as for %real array. 

Array, ArrayDataSize longrealtype arrydimensions 1stdim, (2nddim… ), element1, element2… 

8E920,  5#                  A3620         5#                         5#       5#

element : mantissadatasize, mantissa, mantissasign, exponentsize(16), exponent, exponentsign

                    5#                       -                #                    01000 

Sign is 9 for negative,  0 for positive

