Derivation of transfer function
using block diagrams reduction
techniques
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(r (S ) = Direct transfer function = Forward transfer function.

H (s ) = Feedback transfer function.

€} (s )H (s ) = Open-loop transfer function,

C(s) / R (s ) = Closed-loop transfer function = Control ratio

C (S ) / E (S ) = Feed-forward transfer function.
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Using this figure we write:
Y(3) = G(s)Z(s)
Z(s) = X(s) - H(s)Y(s)
Now, plug the second equation into the first to eliminate Z(s):
¥(s) = G(s)X(s) - H(s)¥s)
Move all the terms with Y{s) to the left hand side, and keep the term with X(s) on the right hand side:

Y(s) 4+ G(s)H(s)Y(s) = G(s)X(s)

Therefore,
¥(s)(1+ Gls)H(s)) = G(5)X(s)
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Parallel Connections
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Block Diagram Algebra for Summing Junctions
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Block Diagram Algebra for Branch Point
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