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ABSTRACT

The relation between computer programs and mathematical logic is well known, Although one can
easily find comments on the relationship when one reads books and articles about computer
programming, it is difficult to find proper materials explaining the relationship in a scientific manner.
Nevertheless, people used to mention how important the relationship between computer programs and
mathematical logic is. The problem is that it is more focused on the fact that how helpful it is to learn
one area in learning the other area. However, there is more than that between computer programs and
mathematical logic. In this paper, we introduce some researches about the relationship and show
different and common aspects of them. In particular, Hoare logic and Curry-Howard correspondence is
compared. Hoare logic was invented for rigorous verification of programs in a C-like imperative
programming language, while Curry-Howard correspondence explains the relationship between functional
programming language like Haskell and mathematical logic. We show that Hoare logic and
Curry-Howard correspondence are essentially the same in the sense that they represent the same things
just in different manners. We close the paper with some remarks about Hoare logic and the
Curry-Howard correspondence and ideas of further research with respect to teaching and learning
programming languages in the university level based on the relationship between logic and programming.
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Table 1. Collatz conjecture program
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Table 3. Hoare rules

{QIE/z]} = = E {Q}

{P} S {R} {R}S:{Q}
{P} 51;5: {Q}

P=pP {P}S{Q} Q'=0Q
{P} 5 {Q}

{PAB} S {Q} {PA-B} S {Q}
{P} if B then S5; else S, {Q}

{IAB} 5 {I}
{I} while B S {I A-B}

olgf = so] EE A& &g

I 4. 30] EEE 94
Table 4. Hoare triple examples
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Table 5. Sum of array elements with errors

ol

[ Lo

float sum(float *arr) {
int N = len(arr);
float total = 0;

int j = 0;
while (j < N) {
J=3+1
total = total + arr[j]
¥
return total
s
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Table 6. Corrected sum of array elements

float sum(float *arr) {

int N = len(arr);

float total = 0;

int j = ©;

while (j < N) {
total = total + arr[j]
J=3+1

}

return total
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Table 7. Propositional logic and Lmabda caculus
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