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4 Managing System Complexity through Integrated Transdisciplinary Design Tools

As defined in Eq. 6.4, the design matrix D shows the relationships between functional re-
quirements and design parameters.

{FR} =
[
D
]

{DP} (6.4)

Figure 6.3: (a) Uncoupled design, (b) De-coupled design, (c) Coupled design.

As shown in Figure 6.3(a), each functional requirement is satisfied independently by its
corresponding design parameter without affecting the other functional requirements. This is
called an uncoupled design matrix and it satisfies the independence axiom. This is the ideal case
but most design solutions will not have this situation.

When design parameters are constrained, for example, by weight, size, cost, etc., they will
have secondary effects on the other functional requirements as shown in Figure 6.3(b) – DP1 is
affecting FR1 and FR2, DP2 is affecting FR2 and FR4, and DP3 is affecting FR3 and FR4. A
triangular matrix is shown in Figure 6.3(b) represents a decoupled design.

Figure 6.3(c) is a coupled design as it has two cycles shown with dashed lines. In other words,
the relationship between the design parameters and their functional requirements is circular –
DP1 affects FR1 and FR2 and similarly, DP2 affects the same functional requirements (shown
in square dashed lines). The other cycle is between DP1, DP3, and DP4. In previous sections of
this chapter covered how to eliminate the effect of cycles so that the design map can be better
understood.




