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A formal method for iterative numerical algorithms using declarative
descriptions

Shimayoshi, Takao
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i i _A framework to generate program source codes using formal languages for
numerical algorithms which solve problems with iterative processing were introduced. In these formal

language, an algorithm is not defined as a procedure but as a set of mathematical recurrence
formulas, and declaratively described as mathematical equations independently of any programing
languages. By analyzing relationships among mathematical equations in the description and
mathematical variables referred in the equations, an abstract calculation procedure of the described

_algorithm can be obtained as a partial order relation. From the abstract procedure, program codes
in concrete programming languages can be generated.



[Punzalan,
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<iterative id="GlobalNewtonMethod example">
<input> f, x¢ </input>
<output> z; </output>
<condition type="continuation">
convtest( f(z;))
</condition>
<formula>
ziy+1 = update (f» @, | ()], ;/((ZL,))>
</formula>

<introduce href="#dumped update">
update
</introduce>
<introduce href="#nonzero_test">
convtest
Ec
</introduce>
<parameter> &, </parameter>
</iterative>
<iterative id="dumped_update"> <l-- 4 -->
<input> f, zo, fprev, p </input>
<output> x; </output>
<condition type="termination">
1F(@)] < forev
</condition>
<formula>
Tj =To =P
Vi =i-1/2
Yo =1
</formula>
</iterative>
<test id="nonzero_test"> <!-— B -->
<input> x </input>
<output> |z| > & </output>
<parameter> ¢ </parameter>

</test>
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