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Example 0.1 (Periodically supported beam) Consider an infinitely long bridge with periodically in-
stalled supports, where each span has a length of L. A point load p is applied at the center of a span. We
are interested in finding the slope angles θl and θr at the supports adjacent to the load.
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Figure 1: Periodically supported beam

The slope deflection method (Euler beam theory) gives the system of equation as

Ku = p,
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Let KN denote a truncated stiffness matrix with size 2N × 2N and uN and pN are the truncated load and
displacement vectors, i.e.,
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, uN =
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Then, the equation KNuN = pN gives an approximated solution of the original problem. For example,
N = 2, the system of equation after matrix condensation yields
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We can generalize the above condensed equation for an arbitrary N , i.e.,
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In the above,

an+1 = 8− 22

an
, n = 1, 2, . . . , N − 1 and a1 = 4.

The above sequence converges to 4 + 2
√

3 ≈ 7.4641 as n→∞. Note that 10 iterations are sufficient to meet
‖an+1−an‖
‖an‖ < 10−1. Finally we have the solution for the infinitely-long bridge with periodic supports:
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