Q1: Logic implementation of:
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Evaluating the Karnaugh maps for D:
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The sum of products is true when    
D (1) = [ A.B.Bin ] + [A.B.Bin] + [A.B.Bin] + [A.B.Bin]

And the product of sums is true when
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D (0) = [A+B+Bin].[A+B+Bin].[A+B+Bin].[A+B+Bin]

And doing the same for Bout
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The sum of products is (grey is part of red, yellow and blue group):

Bin (1) = [A.Bin] + [A.B] + [B.Bin]

The product of sums is:
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Bin (0) = [B+Bin].[A+Bin].[A+B]
So we get left with the following equations:

D:   

[ A.B.Bin ] + [A.B.Bin] + [A.B.Bin] + [A.B.Bin]

[A+B+Bin].[A+B+Bin].[A+B+Bin].[A+B+Bin]

Bout:

Bout = [A.Bin] + [A.B] + [B.Bin]
Bout = [B+Bin].[A+Bin].[A+B]

Converted to NAND-NAND, we use DeMorgan’s law on the sum of products:
A = first inversion,  A= second inversion, A = 3rd inversion

D = [ A.B.Bin ] + [A.B.Bin] + [A.B.Bin] + [A.B.Bin]

Becomes:

D = [ A.B.Bin ] . [A.B.Bin] . [A.B.Bin] . [A.B.Bin]
Where we have 5 NAND gates (4 NANDs NANDed) and 3 inverters (A, B, Bin)
We can do the same for Bout:

A = first inversion,  A= second inversion, A = 3rd inversion

Bout = [A.Bin] + [A.B] + [B.Bin]
Bout = [A.Bin] . [A.B] . [B.Bin]
We have 4 NAND gates (3 NANDs NANDed) and 1 inverter (A)
Total: 9 NAND and 3 inverters (the same inverter can be used for D and Bout)

To use a NOR-NOR implementation, we take the product of sums

D = [A+B+Bin].[A+B+Bin].[A+B+Bin].[A+B+Bin]

And invert it

D = [A+B+Bin]+[A+B+Bin]+[A+B+Bin]+[A+B+Bin]
Where we have 5 NOR gates (4NORs NORed) and 3 inverters (A, B, Bin)
And for Bout:

Bout = [B+Bin].[A+Bin].[A+B]

Bout = [B+Bin]+[A+Bin]+[A+B]
Where we have 4 NOR gates (3 NORs NORed) and 1 inverter (A)
Total: 9 NOR and 3 inverters (the same inverter can be used for D and Bout)

Both implementations are as simple as the other. So we will use NAND gates, just cuz.
