In this problem we want to find the transfer function corresponding to the Bode magnitude diagrams.

We know a transfer function can be written as a multiplication of vectors associated with poles and zeros of the transfer function.

By taking the decibel value, we can reduce the multiplication to addition for the Bode plot.

Let’s take a look at this diagram.

The magnitude of the plot is just a straight line.

The slope for this straight line is a negative decibel per decade.

When the frequency changes by one decade, the magnitude changes by -20 decibels.

The first vector we can detect is the pole located at the origin.

That is represented by 1/jω.

When frequency is one radian per second, the magnitude is supposed to be zero decibels.

Let’s compare the zero at origin with the Bode magnitude diagram given in this figure.

It doesn’t start at zero decibels when frequency is one radian per second; it starts from 40 decibels.

So to find the second vector we can detect, we set constant K equal to 40.

[math equation]

K is 100, and that is the value of the second vector.

So the transfer function should be a multiplication of the two vectors.

[math equation]

This is the transfer function for the Bode magnitude diagram given in this figure.

We can verify it easily.

If we add the two vectors graphically, we get the Bode plot here.

Let’s take a look at the second diagram.

It is also a straight line.

When the frequency changes by one decade, the magnitude changes by 20 decibels.

So the slope is 20 decibels per decade.

The first vector we can detect is zero located at the origin.

It doesn’t start from zero decibels.

The frequency is one radian per second.

The second vector should be a constant, K.

[math equation]

The transfer function is a multiplication of the two vectors.

So here is the transfer function for the Bode magnitude diagram given in this figure.
