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EE 2720 @
Homework B2, Solutions

P\I‘O'olevw,jl The Dynoamic Range (6 DR where
DR iy pR=[ (2L +(F™p]=L-3L+31].
Problem 2: +2Tjp=01lo115 o
Problem 37 —20,= 110100,
Problem 4 ¢ The ?irs-l— way 5t r=10,n=5,50
LS5 - complement of 36866 =L0°—35865=64135.
For the second way we have =10 so v—1=9.
The digit 3 becomes q—2=6 The digit 6 be—
comes 4-6=45 the d{3i+8 becomes 9—8§=1>
the digit 6 lbecomes q=6=3 and the dng— 5
becomes q~5=q.Thus |
185 —complement of 36865 =64 L34 +L=EL55.
Ero'lo\e‘m,g-' DR= ('_..25"1“ _l..(_zs“-'-_._l_)]:[_‘_-i?.g —H’Zﬂ.
Problem 67 11040044, = =2/ L+1% 25+ ox2°+1x 7+
+.L>L?_3+0¥22+-1><11+1>4 = 128 4+ 644+ LEeTE+24
= —1_28-}-611:,_3710 ‘
Problem 72 11041010

\L complement bite
oo tloolo L
+ 4

00{00Lii0 |
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Problem 8: &
L e nitia] cin of 4
101010 |
L 111010 complementing bits of {
{100 (0l

A VY ¥~
- | L‘}X_Y:—,LOOJ-OLZ:__?_].LO'

116 oveval|

Corry out omd
WISt be [8h.o-
red o L

: 011001 <—pOsitive number
PrOHe,mq +o0lioll < Positive number
0 {l0l00 < nego&ive ras.uH-)' Cw(ong)

l—>si%n Li+=1.This means that we
3

0 15 oyeral toa wegq;l—i\/e rebul-\-j Cobsevve
Cq,\r\r'bt oL+ LThat the obtained vesult s

oudcl_ must {tofo0,= ~12,,40). Here an

be 19hored overflow eoccured. Remwem ber Lol

the Dynamic Range COR) of o 6=bit jnfeser
twog - complement system (s DR=[-2""" 47257
o F[=32 131 and Y4z 125+ 27= 45231
which lmplies over\Q(ow. |
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PV’OHem lo: {01100 e—negcutive nUmber
1 1000l < Vlegad-ive nuwmber

{ of1i0d < positive rebuH-j erom_§>

\/—J L_,_f,(gn bit=0. This means +het we
got a positive vesults (observe
+hat the obtained result 1o
otriol, =+29,,70 which is
u)rovz,8_>. 'Here on umierﬂou)

occored. As we said in Poblem T the Dy —
nam (¢ Poun,geCDR) of o 6-bit integer fwol—
com?\emem{' 5gs+em [5 DR = [:-—32 +31] Q(’VLC(
Y+Y= (~20)H—16) = —35 £~32 which implies
UW({.&V’@[OLU- -

PY‘OH&WL {L3 The EiV‘B‘{" u)@g .\5‘:’ v‘:_LOJ n-’IS}SO
99— complement of 85357 = Lo°-1 =55 367=14642.
For +he second Wiy we have r=10 50 r—4=9.
The digit & becomes 9-& =1, +he dc’gt{-S beco~
mes =54 the digit 3 becomes 9-3=¢6> the
d‘éH” S pecomes 9-6=4 oand the dig1t T be—
Comes 4—T=2. T hus

qg‘COmP\emen:\— of_ 853657 =4H 642, .

Problewm 2 pR=[ (27 L) +(27“11)j:[—-63 +63]

L ;5 oVerQ,\
cavvy out Qnd
must be g noved .
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- 3
Problem 131 Lo1410, = =22 =OxLtox T+ £X2+
Ity o s —(L-Dxl +8+4+2 = —3L+14=
= -1, - |

Problem (4: floifogo |
¥ Complemevz,(— bits
oo Loofol

Problem 15! The oves— com,ﬂemem(- OE Y 15
0 Vz,es?—‘cmE\_emen,{- o.\QCOoa_Lo _D — 111040 . We now
lLave B

oloo . ...
+ iit%i% + £ LQ.L chclmg carvy oUT
1.100100‘ .1__00.‘..01-
\_J‘ (N - ]
Ly y— :.'1.00_(01;2:‘“2 40 .
4 1o oyeval carr X=Y
o ut of additior

and must be

OL(.LA_Q& bat,CtQ -{——ﬂ

+he resulk. N
Problem L§ 7 oL100L < POSIHIE aurmber

T oLLoLl < Positive number
{1010 0 < negq}ive reso l—l—j Cw rovz,g)

‘g"Jr U wegative \resul\—j (abserve +hat the obtoin-
ed resulk = 410100, = -‘1110<O)- Here an over—
%\OW @ccuge&- Qewécvtloer that the Dynamic
an8e CDR) of o 6—bit nteger oned—c e ~
e SR8 pg o lpdeasy neimieigl

—
—
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Problem 16 conk: =[-31 431 and X+Y=
= 1264272 +62>3L which implies overflow.

. 00 <— £ 0(,‘1-1'.\/6 e
Problem £1: to1300 <~ EHETIC Womler

{ojy LlLod

1 (o oyerwl cavvy
oot of add it
and mu_sl- be '
ad ded _loa}.ck& 10
the vesult

oiftiol |
+ 1 adding cary out

0L Lm“e?oé ve \(‘€SUH—)' CW‘FOVL§>

s oigr bih=0. This means that we O‘“"LQ
Positive vesult | Cobserve that the obtained vesul+
15 0lLt L0 = +30_LO>O> MHere an U"Lderigl‘?w
occuved . As we said n Problem 16, the Dg‘f"wc‘
mic RQM@E,CDRB og a é—bbF,U%ﬁ%er ONeE—Cammem
Plement system 15 DR=[-3L +31] aund X+Y=
CD+C-14)= =33 2-3L which tmplics vnder
?—low-
Problem 18¢  Here +the {wo numbers X and Y
oLYe og _&i??ererﬁ— 51'5 s and the oddition XtY
“€eds 4o be performed. We +hus have 4o Penﬁ;vm
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g

Pro H@m 18 cont: Lhe 1Eol(ouu{m/jr subtvactions
(rmagnitude of Y) —Cmaguitude of {)=
= (Lotor) ~(L1L1L) =

lEZW)en Foﬁ(iili.f_) =

= (Loloy) +(twos—comf
= U_ 01@_1_) + Coooci) : We. vow [fLQVt?

1o0L04
000 01

0 Lol 40 |
Ly since c=9 L means resul Lo or

wauﬁm tude 0@ )()——Cmmjni tole of Y) ‘<0
o mq,gvz,ii—u:le o€ X mq,gm'wtwle of Y

qu,erego\f'e
e 519 bit og resolt X+Y slovld be +he 'Sl.gh_
bit+ of the ruwmber with the larger Mmag—

nitude =sign bitof Y=1
and
‘ Wba,g,vz,ﬂ—uc{e/ of X+Y= |
= fwds—complementof (Lotig) = 01010

Therefore Y+Y= 101010, = —4%o0 -
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ProHem £9: 1100 WLUH-«'PIL'CQVLJ
v L0 L vnuH"l'Pl\.eV'

“11o0o0
+ 41100
{oodlo°
+ £ 100
"L 0 {0l 00
+ {4 L O°

{o LLo il o009 f’rociud—: 1890

Problem 20: 1o0l WLUI'\'I.P[\.CQ(_VL-C‘
W 1010 muyltiplier ,

00 00

+ oot
T -

[Lood ©
4+ 0000
{lioo0 L © |
+ ot iy «shifled and n'iaa—h'd
@ o loLo 4 0 UH“PII‘C&MJ
‘ /7 W
.l—l\(;ore L E(FOJ.UC-(--:Oi 0lo10, = +42,0 .
\§ cavv |
OV J |
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Efololem 2i: 8 {000

+ 04114 .
g T 11 L correction nee de d
15 L eito0

4 g1t
A 5 «— result s 46
‘ Ool|
Prob\e\m 220__ ~77 4 0|00 |
-‘_—__L_’_. m%uo CorV'QC'l'loVL ueeJeJ

7 L
7 < vesult is 7,
Problem 237 S'I‘QT'HVL? Grom the 2—bitcode we ge{»‘

10 7 (e ovder
) 4-bik
o
—>{ loo G!V'@Lg code.

1110 [VZ Veverge
i A —loio orler



