
Rocket Physical and Logical Relationships
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Rocket as a Mathematical Category
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Mathematical Category

�� A Mathematical Category consists of
• Objects (i.e., system components): a,b,c,…
• Arrows (i.e., system relationships between components and the 
environment): f,g,…

�� A Mathematical Category has properties
• Domain/Codomain

� f̄: a    b where a is the domain of f and b is the codomain of f
• Identify Relationship

� īda = 1a: a    a
• Associativity

�¯ �I���������J������h) = (f  ����g)  ������h 
• Composition

� C̄omposition can be performed by various mathematical operations (i.e., addition, 
subtraction, multiplication, division)

� ā �\
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Mathematical Category Types

�� Category Types
• Category of Sets
• Category of Arrows (objects are implied)
• Category of Groups
• Category of Categories
• Universal Category
• Category of Small Categories
• Abelian Categories

�� Objects within a category can be
• Objects (i.e., individual parts or components)
• Sets (i.e., sets of individual parts)
• Groups
• Smaller Categories (i.e., stages, subsystems, assemblies)

�� Directed Graphs
• Directed graphs, when they meet the property conditions, are a form a 
mathematical category
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