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In recent years, as programs have grown in size and complexity, program security has become increasingly
important in many areas. Automatic proof is essential for verification of large scale programs since the huge
amount of time required for manual proofs only. However, fully automated verification of complex programs
is almost impossible to achieve and manual verification is inevitable. Therefore, the important issue is that
automated proofs are expected to reduce the burden of manual proofs as much as possible since partially
automated proofs are possible. In this presentation, we propose automatic proof to verify imperative pro-
grams with procedures by using Hoare logic. We develop automated proof tactics in Coq. Our method
automatically generates verification conditions using the weakest preconditions in a non-recursive procedure.
In a recursive procedural program, the verification conditions are automatically generated by combining the
weakest preconditions and the strongest postconditions. By using the tactics of our method, we can auto-
matically generate verification conditions. These tactics reduce manual proofs to only verifying the validity
of assertions about verification condition. We also develop tactics to automatically prove simple correctness
of assertions about verification condition.
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