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Aufgabe 1: partition lemma

n—1 m—1

(aln—1:ml)-2" +(afm—1:0)) = 2m. 3 g 2m 4 Y g2
i=m =0

n—1 m—1
= Z(a12lim2m)+za221
7’lrL:—WlL m—1 =
= Zai'2i+zai'2i
i=m =0
n—1
= Z a; - Qi
=0
Def (an—1:0])



Aufgabe 2: binary fractions
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Aufgabe 3: basic properties of two’s complement
numbers

e sign extension: [a] = [a,—14]
[an—1a] = —an—1-2"+{a[n—1:0])
= —a, 1-2"+a, 1-2" ' +{a[n—-2:0])
[a]

(]
e sign bit: [a] <0< a1 =1
zu zeigen: {a[n —2:0]) < 2"~1
[a] <0& —ay,_1-2"+{an—-2:0) < 0
Slan—2:0) < a,-2"!
= Ap—1 (_i) 1
da 2"t >(an—2:0) > 0 (1)
Beweis der Hilfsbehauptung;:
—n=1
(a[-1:0))=0<1=2°
—n~n+1l:
(afn —=2:0]) = an2-2""2+{an—3:0])
I<V Ao 277,72 + 2n72
< 2n—2 + 277,—2 — 2n—1
]
e [a]=(a[n—2:0]) mod2" ' < Ik eZ: [a] —(a[n—2:0]) =k 2771
[a] — (a[n —2:0]) = —an_1-2"""+(a[n—2:0]) — (a[n —2:0])
= —Qp-1" 2n—1 =k=—a,-1
]
e [a] = (a) mod 2"
[a] — (@) = —an_1-2""'+{an—2:0])— (afn—1:0])
= —ap,1-2"" "+ (a[n—2:0]) —an_1-2""" —(a[n —2:0])
= —2.an71 .271—1
= —Qp—-1" 2" =k = —Qp—1
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Aufgabe 4: cheap full adder

5

Abbildung 1: Full Adder
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Aufgabe 5: arithmetic unit

[a] = —an_1-2"""+{a[n—2:0])
= 24, 12" +a,_1-2"" 4+ (an—2:0])
= —ap_1-2"+(a)

_ [a] + [b] mod 2™ :sub=0
s = { [a] — [b] mod 2™ :sub=1

_ . on _ —Qp-1-2" 4+ {a) + (=bp—1-2"+ (b)) mod 2" :sub=0
& s 2 (s) = { —ap_1-2" +{a) — (=bp_1-2"+ (b)) mod 2" :sub=1
B (ay+ (b)) mod 2" :sub=0
el = { (a) — (b) mod 2" :sub=1



