
Facts (w/negatives = fact3, fact4):
1. If that if a Foo star exists a Haz star also exists,

then a Jaz star exists.
2. If a Foo star exist a Gaz star exists,

and if a Gaz star exists a Haz star also exists.
3. If a Foo star exists and a Kax star exists,

then a Jaz star exists.
4. If a Haz star exists, then a Gaz star exists.

Hypothesis:
A Jaz star exists.

Logical steps:
Fact2  If a Foo star exist

a Gaz star exists.
Assume that a Foo star exists. A Gaz star exists.

Fact2   A Haz star exists.
(remove assumption ℱ)   If a Foo star exists

a Haz star also exists.
Fact1  A Jaz star exists.

Multistep deduction by the
axioms can express any other 

deduction rules, such as syllogism.
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Modus ponens

𝓕𝓕 → 𝓖𝓖 ∧ (𝓖𝓖 → 𝓗𝓗)
∧ elimination

𝓕𝓕 → 𝓖𝓖 (𝓖𝓖 → 𝓗𝓗)𝓕𝓕

(𝓖𝓖 → 𝓗𝓗)
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→ introduction

Modus ponens

𝓕𝓕 → 𝓗𝓗 → 𝓘𝓘

𝓕𝓕 → 𝓗𝓗 → 𝓘𝓘
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Logical Reasoning SampleSample Generator

ℱ → ℋ → ℐ

ℱ → 𝒢𝒢 ∧ 𝒢𝒢 → ℋ

ℱ ∧𝒦𝒦 → 𝒥𝒥

ℋ → 𝒢𝒢

𝒥𝒥

ℱ → 𝒢𝒢

add assumption ℱ
𝒢𝒢

Completeness Theorem

Multi-step Deductive Reasoning

Design Principles
1. Include unknown facts.
2. Include negative facts.
3. Include various

reasoning rules.
4. Include various

linguistic expressions.

Input

Outputℋ
ℱ → ℋ


