Solution of ECE 315 Test 3 FO7

1 y(t):ramp(x(t)) Linear Non-Linear Static Dynamic Stable Unstable
Invertible Non-Invertible Timelnvariant Time Variant

xl(t) = g(t) =Y, (t) = ramp(g(t)) X, (t) =K g(t) =Y, (t) = ramp(K g(t))

Let K=-1. Theny, (t) = ramp(—g(t)) and Kyl(t) :—yl(t)¢ Y, (t) unless g(t) =0
Not Homogeneous. Non-Linear.

y at any time t depends only on x at the sametime. Static

Any finite x produces afinitey. Stable
Any negative x produces y =0. Thereforeif y =0, it isimpossible to determine x. Non-Invertible

xl(t):g(t):yl(t):ramp(g(t)) , xz(t):g(t—to):yz(t):ramp(g(t—to)):yl(t—to) Time Invariant

2. y[n]=3x[n]-2x[n+1] Linear Non-Linear Static Dynamic ~ Stable Unstable

Causal Non-Causal Timelnvariant Time Variant
x,[n]=g[n]=y,[n]=3g[n]-2g[n+1] , x,[n]=Kg[n]=y,[n]=3Kg[n]-2Kg[n+1]
Ky,[n]=3Kg[n]-2Kg[n+1]=y,[n] Homogeneous

x[n]=9[n]=v.[n]=3a[n]-2a[n+1] . x,[n]=n[n]=y,[n]=3n[n]-2n[n+1]
xs[n]:g[n]+h[n]:>yin]z3(g[n]+h[n])—z(g[n+1]+h[n+l]):yl[n]+y2[n] Additive and Linear
y at timen depends on x at time n+1 (in the future) Non-Causal

x[1]=s[n]=v[n]=34[n]-20[n+1] . x,[n]=g[n-n]=y.[1]=3a[n-n,]-20[n-n, +1]
yl[n— no:|=39[n—n0]—29[n— n, +1]= yz[n] Time Invariant

3. —(y(t)):x(t) Linear Non-Linear Static Dynamic Stable Unstable

Invertible Non-Invertible Timelnvariant Time Variant

t
t) = J X(T)dT . Integration implies memory. Dynamic.
The eigenvalueis zero, whose real part is not negative. Unstable

The equation %(y(t)) = x(t) saysinwordsthat if y is known x can be found by differentiating y. Invertible

5(1)=0()= G n()=00) . x)=0(1-t)= G (1) =o(t-1)

S nft-)=ole-1)-

4, y[n]:4x[3(n—1)] Linear Non-Linear Static Dynamic  Stable Unstable
Causal Non-Causal Timelnvariant Time Variant

|

(yz (t)) =Yy, (t —to) =y, (t) Time Invariant

o

t



x,[n]=g[n]=y,[n]= 49[ (n 1)] ]=Kg[n]=y,[n]= 4Kg[ ( )] Ky, [ n] Homogeneous
x,[n]=g[n]=y,[n]=4g[3(n-1)] . x [”] h{n]=y,[n]=4n[3(n-1)]
x,[n]=g[n]+h[n]=y,[n]=4(g[3(n-1)]+n[3(n-1)])=y,[n]+y,[n] Additive and Linear

y attime n=5 dependson x at time 3(5 1) 12 (in the future) Non-Causal

x[n]=g[n]=v[n]=4g[3(n-1)] . x.[n]=g[n-n]=y,[n]=4g[3(n-1)-n,]

y,[n—n,] :49[3(n— n, —1):|¢ y,[n] Time Variant

sx(t) | |x(t)|£15
5. y(t): Linear Non-Linear Static Dynamic Stable Unstable
75 , |x(t)|>15
Invertible Non-lInvertible Timelnvariant Time Variant

5q(t) | |g(t)|£15 5q(t) |Kg(t)|£15

xl(t):g(t):yl(t):{m( ol s ,xz(t)=Kg(t):>y2(t):{75( - [kaft)]>15

Let K=10. Thenif, at sometimet, g=10, Ky, =500 but,Kg=100 and y, =75.

Not Homogeneous. Non-Linear.
y at any timet depends only on x at the sametime. Static
Any finite x produces afinitey. Stable

Any |x(t)| >15produces y =75. Thereforeif y =75, it isimpossible to determine x. Non-Invertible
) _|59(t) . Jo(t) <15 ) _[Bat-t,) . [Ko(t-t,)|<15
Xl(t)_g(t):)yl(t)_{m ot)>15 () =e(t-4)=v.0)= 75 Kg(t-t,)[>15

5g({t—-t,) , [glt—t ) <15
yl(t—to) = {72( 0) ||z((t—t0))|| >15 RE (t) Time Invariant
! 0



