
Low-frequency Averaging



Averaging Operator

ℱ
1
𝑇௦
න 𝑥 𝜏
௧ା ೞ்

ଶ

௧ି ೞ்
ଶ

𝑑𝜏 ൌ
𝑒ఠ

ೞ்
ଶ 𝑋 𝑗𝜔 െ 𝑒ିఠ

ೞ்
ଶ 𝑋 𝑗𝜔

𝑗𝜔𝑇௦

ൌ sinc 𝜔
𝑇௦
2 · 𝑋 𝑗𝜔

ൌ 𝐺௩ሺ𝑗𝜔ሻ · 𝑋 𝑗𝜔

f / fs

f / fs



Averaging in Steady-State



Averaging in Transient Operation



Averaging: Discussion



Averaged (Nonlinear) Model



Small Signal Modeling: Linearization


