HU215: LÔseic 2^{ης} SeirĹc askăsewn

1. (aþ) Xèroume ìti:

τ = −^ϕ_{2π} T 0 ≤ τ < T ⇒ ϕ < 0 ⇒ 0 ≤ −ϕ < 2π Jètw Φ = −ϕ > 0

⇒ 0 ≤ Φ < 2π

(bþ) ϕ = −2π^τ_T −π ≤ ϕ < π

⇒ −^T_2 ≤ −τ <^T_2 ⇒ −^T_2 < τ ≤^T_2

2. (aþ)^A_{2j} e^{jϕ} e^{j2πft} −^A_{2j} e^{−jϕ} e^{−j2πft} = =^A_2 e^{jϕ} e^{j 3π}2 e^{j2πft} +^A_2 e^{−jϕ} e^{j π}2 e^{−j2πft} = ϕ =^π_4 kai^π_4 +^{3π}_2 =^{7π}_4 → −^π_4 ) =^A_2 e^{−j π}4 e^{j2πft} +^A_2 e^{j π}4 e^{−j2πft}

(bþ) −A cos (2πft + ϕ) = −^A_2 e^{jϕ} e^{j2πft} −^A_2 e^{−jϕ} e^{−j2πft} =^A_2 e^{j(ϕ+π)} e^{j2πft} +^A_2 e^{−j(ϕ−π)} e^{−j2πft} = =^A_2 e^{−j 3π}4 e^{j2πft} +^A_2 e^{j 3π}4 e^{−j2πft}

3. x(t) = A cos (2πft)

x(t) = A cos (2πft) + j A sin (2πft)

x̂(t)

= A e^{j2πft}

To pragmatikì săma èqei summetrikì fĹsma plĹtouc, enÿ gia to migadikì den eÐnai summetrikì.

4. x̂(t) =^1_π^∞ ∫ −∞ x(τ )

t−τ dτ x(τ) = A cos(2πfτ)

⇒ x̂(t) =^1_π^∞ ∫ −∞ cos (2πf_0(t−α))

α dα

Jètontac:

α = t − τ ⇒ dα = −dτ τ → −∞ α → +∞ τ → ∞ α → −∞

cos (2πf_0(t − α)) = cos (2πf_0t) cos (2πfα) + sin (2πf_0t) sin (2πfα)

’Ara x̂(t) =^1_π cos (2πf_0t) ∞∫ −∞ cos (2πfα) α dα perittă proc a kai 0

+^1_π sin (2πf_0t) ∞∫ −∞ sin (2πfα) α dα Ĺrtia kai Ðsh me π =

= sin(2πf_0t)

5.^T ∫ 0 A sin (2πft) dt =^A_{2πf} (−1) cos (2πft)|^T_0 =^A_{2πf} (−1) (cos (2π) − cos (0)) = 0 A^T ∫ 0 sin (2πf(t − τ)) dt = A^{T −τ} ∫ −τ sin (2πfα) dα =^A_{2πf} (−1) (cos (2πf(T − τ))) − cos (2πft) = =^A_{2πf} (−1) (cos (2πfτ) − cos (2πfτ)) = 0

Jètontac:

α = t − τ ⇒ dα = dt t = 0 ⇒ α = −τ t = T ⇒ α = T − t T∫ 0 |A sin (2πft)| dt = 2 A T 2∫ 0 sin (2πft) dt =^{2A}_{2πf} (−1) cos (2πft)|^{T2}_0 =^A_{πf} (−1 − 1)(−1) =^2_π A T

’Estw τ < 0

A^T ∫ 0 | sin (2πf(t − τ))| dt = 2 A T 2 +τ∫ τ sin (2πf(t − τ)) dt = 2 A T 2∫ 0 sin (2πfα) dα =^2_π A T

Jètontac:

α = t − τ ⇒ dα = dt t → τ ⇒ α = 0 t →^T_2 + τ ⇒ α =^T_2

6. x(t) = 8 + 3 sin (πt −^π_4 ) = 8 + 3 cos (πt −^π_4 −^π_2 ) = 8 + 3 cos (πt −^{3π}_4 ) y(t) = x(t) cos (10πt) = 8 cos (10πt) +^3_2 cos (11πt −^{3π}_4 ) +^3_2 cos (9πt +^{3π}_4 )

z(t) = y(t) cos (10πt) = [ 8 + 3 sin (πt −^π_4 )

]_1

2 +^1_2 [ 8 + 3 sin (πt −^π_4 ) ] cos (20πt)