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By inspection, f is
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Show f is a homomorphism.
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Case 1:
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Case 2:
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Case 3:
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Case 4:
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Case 5:
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Case 6:
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Case 7:
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Case 8:
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Quimby writes: Can you consolidate these 8 cases into one?  Then do the same when x is the identity.  Now you've only got 49 cases instead of 64.  Are there other ways you can consolidate?  For example:
Let s=(1,3,2,4).  Then s^2=(1,2)(3,4) and s^3=(1,4,2,3) and s^4=e.  Note that t(s)=d.

In D_8, we have c=d^2 and b=d^3 and a=d^4.

Let u=(1,2).  Note that t(u)=h.

Try writing all elements of H in terms of s and u, and try writing all elements of D_8 in terms of d and h.

Case 9:
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Case 10:
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Case 11:
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Case 12:
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Case 13:
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Case 14:
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Case 15:
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Case 16:
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Case 17:
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Case 18:
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Case 19:
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Case 20:
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Case 21:
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Case 22:
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Case 23:
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Case 24:
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Case 25:
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Case 26:
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Case 27:
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Case 28:
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Case 29:
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Case 30:
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Case 31:
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Case 32:
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Quimby writes: For some reason, your t became an m here.
Case 33:
 Let x = (3,4) and y = (Î¹)
Quimby writes: I guess Î¹ is the identity
m(xy) = m((3,4)(Î¹)) = m(3,4) = f 

m(x)m(y) = m((3,4))m((Î¹)) = f Â· a = f

Therefore, m(xy) = m(x)m(y)

Case 34: 
Let x = (3,4) and y = (1,2)

m(xy) = m((3,4)(1,2)) = m((1,2)(3,4)) = h 

m(x)m(y) = m(3,4)m((1,2)) = f Â· c = h

Therefore, m(xy) = m(x)m(y)

Case 35: 
Let x = (3,4) and y = ((1,2)(3,4))

m(xy) = m((3,4)(1,2)(3,4)) = m(1,2) = c 

m(x)m(y) = m(3,4)m((1,2)(3,4)) = f Â· h = c

Therefore, m(xy) = m(x)m(y)

Case 36: 
Let x = (3,4) and y = (1,3)(2,4)

m(xy) = m((3,4)(1,3)(2,4)) = m(1,4,2,3) = b 

m(x)m(y) = m(3,4)m((1,2)(3,4)) = f Â· g = b

Therefore, m(xy) = m(x)m(y)

Case 37: 
Let x = (3,4) and y = (1,4)(2,3)

m(xy) = m((3,4)(1,4)(2,3)) = m((1,3,2,4)) = i 

m(x)m(y) = m(3,4)m((1,4)(2,3)) = f Â· d = i

Therefore, m(xy) = m(x)m(y)

Case 38: 
Let x = (3,4) and y = (1,3,2,4)

m(xy) = m((3,4)(1,3,2,4)) = m((1,4)(2,3)) = d 

m(x)m(y) = m(3,4)m(1,3,2,4) = f Â· i = d

Therefore, m(xy) = m(x)m(y)

Case 39: 
Let x = (3,4) and y = (1,4,2,3)

m(xy) = m((3,4)(1,4,2,3)) = m((1,3)(2,4)) = g

m(x)m(y) = m(3,4)m(1,4,2,3) = f Â· b = g

Therefore, m(xy) = m(x)m(y)

Case 40: 
Let x = (3,4) and y = (3,4)

m(xy) = m((3,4)(3,4)) = m((1)(2)(3)(4)) = i

m(x)m(y) = m(3,4)m(3,4) = f Â· f = i

Therefore, m(xy) = m(x)m(y)

Case 41: 
Let x = (1,4,2,3) and y = (ι)


m(xy) = m((1,4,2,3)(ι)) = m((1,4,2,3)) = b 

m(x)m(y) = m((1,4,2,3))m((ι)) = b · a = b

Therefore, m(xy) = m(x)m(y)

Case 42:  
Let x = (1,4,2,3) and y = (1,2)

m(xy) = m((1,4,2,3)(1,2)) = m((1,3)(2,4)) = g 

m(x)m(y) = m((1,4,2,3))m((1,2)) = b · h = g

Therefore, m(xy) = m(x)m(y)

Case 43: 
Let x = (1,4,2,3) and y = (3,4)

m(xy) = m((1,4,2,3)(3,4)) = m((1,4)(2,3)) = i 

m(x)m(y) = m((1,4,2,3))m((3,4)) = b · f = i

Therefore, m(xy) = m(x)m(y)

Case 44: 
Let x = (1,4,2,3) and y = (1,2)(3,4)

m(xy) = m((1,4,2,3)(1,2)(3,4)) = m(1,3,2,4) = d 

m(x)m(y) = m((1,4,2,3))m((1,2)(3,4)) = b · c = d

Therefore, m(xy) = m(x)m(y)

Case 45: 
Let x = (1,4,2,3) and y = (1,3)(2,4)              

m(xy) = m((1,4,2,3)(1,3)(2,4)) = m((3,4)) = f  

m(x)m(y) = m((1,4,2,3))m((3,4)) = b · g = f

Therefore, m(xy) = m(x)m(y)

Case 46:  
Let x = (1,4,2,3) and y = (1,4)(2,3)

 
m(xy) = m((1,4,2,3)(1,4)(2,3)) = m(1,2) = h 

m(x)m(y) = m((1,4,2,3))m((3,4)) = b · i = h

Therefore, m(xy) = m(x)m(y)

Case 47:  
Let x = (1,4,2,3) and y = (1,3,2,4)

m(xy) = m((1,4,2,3)(1,3,2,4)) = m((1)(2)(3)(4)) = m((ι)) = a

m(x)m(y) = m((1,4,2,3))m((1,3,2,4)) = b · d = a

Therefore, m(xy) = m(x)m(y)

Case 48:  
Let x = (1,4,2,3) and y = (1,4,2,3)

m(xy) = m((1,4,2,3)(1,4,2,3)) = m((1,2)(3,4)) = c

m(x)m(y) = m((1,4,2,3))m((1,3,2,4)) = b · b = c

Therefore, m(xy) = m(x)m(y)
Note: waiting for the rest
Step 3:
Show
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Assume temporarily that
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We know
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