Diffraction at a single slit (adapted from Nelkon and Parker)
This is an explanation rather than a derivation

Suppose parallel light is incident on a narrow slit AB. Each point on the wavefront at the slit acts a secondary centre of disturbance and sends out wavelets beyond the slit.

All these secondary centres are coherent and their combined effect at any point such as P and Q can be found by summing the individual waves there using the principle of superposition.
Consider the two halves of the wavefront at the slit AC and CB.

At point P on the screen, the same distance from A and B corresponding points in AC and CB are also equidistant from P see below. 

Consequently waves arrive in phase at P and a bright band appears there.
As we move from P parallel to AB  points are obtained where the waves arriving from each point in AC and CB become more and more out of phase.and the brightness produced on the screen becomes correspondingly less.

Consider point Q where AQ is half a wave longer than CQ. The disturbances arrive at Q in antiphase ( a difference in phase of ( radians or 1800) 
This is practically the case for ALL CORRESPONDING PAIRS OF POINTS from AC and  CB on the two halves of the wavefront.. In particular CQ and BQ differ by practically λ/2. where C is the extreme point of the upper half and B is the extreme point of the lower half.

So Q corresponds to a point of minimum intensity.

As we move further the intensity rises again to a much smaller maximum at R (see below). Where AR –BR =3λ/2. This can be explained by imagining the slit divided into three sections.
See the diagram below sections AD and ED are out of phase by λ/2 canceling each other but section DB is in phase with section AE as the path difference between corresponding points is λ. Other maxima and minima are produced in an equivalent way.
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Points x and y at equal distances from C are also equidistant from P as are each pair of similar points  taken from AC and CB
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