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EEC gu@o® 3755 | @e
F[oq{-fng Pocn t Avcthme fic: Ac(clr:-}l'o:n) Sufa{"r.ﬂ.c*l'on-

HCYC we wf” Show how ?[oq{—f\ng Foiw-f- q:[J("f('on qy,J

sublveciion can take place. We well assuuce Lc‘wqu
qr£+h wedic (v = 2,). All ooy FLP nvwbers will be
cansfs{ing o? normao [ zed ?rO.c fions aud bresed expouvedis.

ELp

F\OQ(J(-I'“X ?oih+ addition and subbracfion

The Fvob(ew; is defined af fo”;ws : Cogsfder fwe thQ\ry'
(v=2) FLP nombers Az (- =< 27 and
Az:(“i)szx E'z. »* 'Z-ez wheve S5 and S22 are +he sign beds
of As emd .Ag_) fo oqnd P2 +heiv wn-bit Practions

which ove consideved fte be UhSt;j‘VJet" and norwsylized
4 ef-f’o\ﬂen‘}s‘ which qvre

ond €; qnd €, theiy wm- be
consideved 4o be iw biased forvg . We gve iwtevested
+ A, = (-4 3x €3 x 2°3 wheve

2?3 the n-bcd uhSt"fheJ_nor_mgh'zeJ

v COwFu{—in Az = Ay
- §3 is the sipw bt
frackion owd €y the m- bt biased exponent of

the vesult Ax. '

Obviously +heve ave fwo casest The (3se of a fru<
addibion and +he cage °f 4 bvve subfvgction . A
Yvve FL? gddilien wili +q ke quce whem, a.JJ:.‘nI
nombexrs of the sqwme Sign ex SUH-N.C-HnX now bevs
of Jifﬁereh-‘ sigws. A dvue soblrgetion will tgke plece
when svbiveckin nowcbers of the Sgme Sifn orf
qddin& newber s of diffevent Sipns. [w ecther c3se
the covvect sign beb hes 4o be reforned. |

Tl‘)e f,”owi\ng Show 'l"I'\C g{.er5 inveol|lved 1\
Q‘Os{-fhg 'foi“',' gddidion ovr suL4r4c4fuh:




1. Align -fﬂw'HOHS’“ and adjust +he swnglier escpoueqk@e

This megns thet the two Aexfoueu{; hque 4o be wegde
EO}UO‘l to the lo,rgev exfwoeu{' ?sb;f-ﬂn +he frqc-h'on

of the FLP nuwber covvespouding fo +he sweller.
exyoueu{- by B bids 4o dhe ri(f{\t wheve

h = e"o‘\( ev - e.S'-‘-fS'“fY ‘
2. Add or soblract the Peactions and set expowes b of

yesv I+ 4o dhe (ﬂ;v;er 'ev-f’oweu-!'.

3. Poslvniorws {ize 4he vesuld if_’ necessavy

This megqng thet we hove to webe Sure thet the

ﬁe-""““"‘é’ g'("-c{'"oﬂ f? 1§ an n—-bdt horwfl“?e"

gfﬁc#io\a.
y. Check fov expouweut overf[ow or exp

Heve the Lollowiwy observgfions ave in place’

A Leve addition can never vesvld im an €

unJevﬂaw._ Howevev, o $rue add {fion. can vesv (4 in

Ow exfonen-l- ovevf‘aw if {he {wo e uq{{‘zeel €1‘fowcu‘-5
e eacpoweu‘- ve lwe

uvt JQY?{UW .

PO tce‘u -!'

ave 6109! Lo the megximum 0«“9%’3(‘-’
avd {he addidion of fhe two Eractions cvegtes @

{fvo.c{-imn ovey g(ou:-

Ov the olthevy hgnd 4 .-l-we cublrgction can never resold

i a4y E%ane\n"‘ ovev(low. A {v

ve Sv Hrq ctio h/ howev CV'/

Could sowetimes cveg{-e an e-,gf:voqew{- undevﬁiow Siwce

the %rqch‘o“ c!n'ﬂCf_Yence. .E3 4w {0906’ < cev-\Lgivr

nowber "g legd cw zeves iw which csse nevwsglizde
the ?chkqn (slu‘F ine i{ {o the (e?f—/Jecvfuw-eu (-1‘»:[ -e?cr)
uu’gh’f vesolt iw an ex{ooﬂehf— with, velue belew +he

mMivimuw q]lowgble e-al?oweu{- vg(ue.
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Sowa( “U“*ericq‘ G%Qu«fle)’ 0( FLP qJJi,{Iong aw d Soblve cdions
- Bollow . For all exswples V)orw-g[fZecL Lrgclions and biased

e;tfouet«(-j Gy € ﬂ..s_s, uwecl.

E,Xﬂtu-:g\e {: Cownsidey +he followfv;g 4wo g(oq{-(wg f"’in.}'-
wi{-h Lt-l:r:‘{‘ ewf-fowen‘{'g k3a) Lu‘q;ecl Eavwa awd

numbevs
8“Lf{' un st necl hovmqfn'ZeJ \rﬂ‘c“"""\S:
e | s {2

5, €4 \ 2
A_l: 0jloiol ILOOOOiOl A, - lol 100 11100600 |

Icowrul'é’ A3'—'~' A,L“"’”"L . -Ee{-urn A3 ™ Q, ﬁov‘m cour:‘.tt‘a'w;
(2ed ?vo,c'('fﬂh ecnd e,cPoqeq{- in biased foveu.

"f A novmg |

&QU‘I'EUV'! v
1-A(_|'fv1 quc{'t'Ous /a,ddus* sugller exp-
Heve we weed *0 find the laxger expowent g5 well af

The di({’efeuce e(qr‘fev —Cewctlev . We tew do qll +he

b
e — €, = € +25 couplevedt of € = 0101
' 4+ o111l

0 Tio @
l—a_c:o = e, —€24°
_ or €47 €,

G eayer amd €amty o s complems opCuod) =@19, = (Lo
We dhen hgve Lo shift +he Evgction of fhe FLP yuwber
4o the swellev ev-'roweu+ Y biks {e the
£ Lotk ent.f?og'eq{-s be cowe QEUS( o fhe .
\sq’e-( etp: €9 - 50 +he ?vec{'l'on .F_t.-:-.tooaaio.t ueeds
bo be vighi-shifled Ly 4 bits
Observe -H«s{- 4 Frqc{—a’m vndev o cccuoved heve Siuvce
Sowe wow teye iugoru«g fion  wes [c:’f as « vesolt of

+he i - bt S'Lt‘%" o{’ fi .
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Ag{'&r O«kignmen"'/q-ldus"“-f(’u'f {he fwe FLFP « wucbev s qve@e

St €z ‘gl ——7 €2 g3 _
A;:Y_Q oo | {ooo0d 000 YD \oo| |i\to0090

2. Add Prgclions
Heve = ’rvue g, dd ¢ fiow

g, +fz. . 00001000
.g.) « (L \OOOOD

+1ilp0) 000

53 ez f3
So A3 |_\|oolll\\01°°°l

be hween ﬁ\ffc{""’h} needs fo +gke

tlace

3. ?OS'("Moqwg (\re
No postuovuglitgbion wecessery (@’3_-_- Jtioleoo 1S wevwsl.

S
i, C‘\er_‘h C'V evp oue '
(63 ::((ool).z‘: @)loe EG IS-]).

No Q'«‘-Fou{u‘— odf occoved

Exawple Z -  Considex 4he fo“owm; -l-uuo floa,-hncf fotn+ huuebevs ©
£

54 , € ' -el 52
Al: ro\lOOO \\\\OOONJ Az - ‘al 0!10 !10000001 ,
All

ﬁ\":c{-:’ong O Ve hNoYwef

Cowgéke Az = Ag A, - lized
and oll expouweuts biased.

Solu {-iov‘; N

% A“L./ od iu;"'
Heve +he lgvper expouewt is (1000) @),, and
¢, ~Cq = 86 =2 So £2 hes fo be stifled 2 beks
Yo the r€5h+ omd Az becowes
e £
A?_1‘° jooo | Q0 ipoooc A fvg ction unc(e-rf‘ow

cccuvred.
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2. Add fvgchiows

Heve - q 4vue oddibow behveew £ and f-z, needs 4o dshe

vl 9¢e ﬁl-ffz,‘_- . 11000
+) + 00 looo0C

1 -0000001I
L__, f\,qc‘—fom ovf\(f{o'—u (\’QS\JI" Q)‘Ce«e‘l;
ks @~ bil space). ‘

2. Posinovwglize
s o or 4he €Y3c+¢'0w5 1e00000° || Slqgu(J
(4.0 ‘fe*‘ the wovwsli—

The SVluciae g _
be shigted beb 4o the vighf
g-5bel quo{—fon -100000'01) while {he ce

Lerle, 02y

2ed
erponewt (iooe), Shou ld  be incvewewted by 4 Thu
”"9% Az becowes _
y 22 f2 b} dhe ovvec fion
As: [oTiool |icoeseoi] Observe thas ¢
of the fygc. oveyflew (.ngme{j +he

postnorwglizgbion) vesvlted <=
q ?vg etion U dovflow. '

- (we\)z = (1)‘10 GC o IS:]).

’-iJ. Chech fov_exp ovf

No exp. ouf. cccvvred (eg z
E?Sm?l{ 3¢ Cons.'alear the fo"owt'wg $wo ?( ogi{mg Fa;.,{_ "’U“‘LM
e i Sz €2 Z -
Sy, € £ A, ¢ el 1u 0000000 |

Ay: (it {neooood]
I

All fvsc-‘ionj _;-l.wu be

Cowpu te Ay = Ayt Az .
end gl expouects bresed .

Congi deved uevwglized

SQIU‘HO"’] <
ghall, BonliERE R

L. A“SV\(‘;JJUS-‘ : NO ‘}llxu N-el-rl'/ o ‘JU:{“‘?““' wee Jﬂ.d. .

The fuwo ev‘.PoueuB aqve eF\J?(-




2. Add fracdioms ' Here & {rue gdditron be foeen @e
£ gwd f2 needs {o tghe place.

{,= . 11000004
£, = +1000000°

+) 1. D{oocooo !
\—’ f‘fﬂac_-h'ov\ ouevflnw (fas-i'mw«g(u'?:g fionu ueedeal)

3. 'Pog{-uofwsii‘ze gvml chech ,@w Cx P ovf.

The obtgimed gr'*’fz = {.01000001 Should be norwglized
""’,_f’e{' « O] DOOOO w hile er‘foueq{- increwewts freqg wifl

give (i), +(oost)y = (o0ee), which indicsies

aw expoueut overflow - [ Hhis csie g expovet

me«@{ow ?{gj hg; -f-o LQ S«E"".

* Queghion:
Consiuler +he GIJJL{';O”/SUL"'TQC'{I'OM LP{'UJQEV\ two FLP |
nuwbers. Whet hs“)ehj' i£ the diffevence Lefween erpo-
weuts elqvjev '—qugllev Zz -FVQC{'t'Oh IGH{’{‘L\?

Answer : The vesolt s the nuwber with the [syrev
b sipn bid hes fo be

fooueu-l— (oe covvrse +he covre
vehwened). So if +his csse (of expovet diff. 7 frget.
|€n‘§{+)) can be detecied by the FLP bhgrdwsre , then

ne actvg | qd,_]i(»:‘ow/gub{—r. meeds 4o 4ste place

The ?o“owiv}J Q)“}mﬂe c.fqn'f:'ég;. _'-k-he ééove isgoe

E‘Kﬂlm?le ﬂ: Consf:ler ‘l"\? .ﬁo"owinj dwe @loq{—,nj fwih{; Yoa bevs
sz, f2

Sy, € £ €z,
As: Tol troel 11 coooll ] A, : [ol coto]t1ottofi]




De

Cowfv'le Az = Ag +Bz . Al fractions shosld be consideved
novuglized gnd ¢l expouends biased.

Soludion : Heve +he (a.-r‘rev ev-FWe«-‘l’ is e, =412 , +he

Sugller @xpouent & €222 and e €y =42-2 10 >F

(9 is +he Proction leqgta). The expouent diffevence

lvei‘ng 1o 5'“55"-’5“'5 +het 29 shoold be shifled 1° bk
Jo the Vf-j‘ﬂi’ 0\: $he now bev An would Le cowe

S ey, K2 i €

Az : fo]Tloe 00000009 | Obviw.rlj Az = Arthz = (e +fz ) <2

-'-'A.l whiclh wegns no '(C‘f‘-’fl
| addctiow £ weeded.
Example 53 Cownsidew the ‘&l‘ow;“({ fwo f(aq{-c'uop Poc‘m-} numL;vs
Lo

5 €\ gl S2. €2
Ag: 11111100 | Aq ¢ [1f1o10 [looto0!? ]

O |\c00
fions Shouu_ be consideveld

Ay = Ayt . AU feac
foueul-s biased .

Cou.a‘pu'\-e
novwglized and afl €

Solvfion *
LAUJVJ/QJ:S\:S-} : Here the lc,v‘fer ev-foweui' is ez-'-'(l"“’).,_:
Go)“,‘ 5 the Swglley exp s e,:(toocﬂz.:@’)” and

€rp—€y = l0=& = 2. Thous F! needs fo be xka'f-{-ed

2 beks 4o the 'ﬂ!‘fk-l and Ay becowes

A+ (elieio joortitll

2. S::_L{-rn,c'l- F‘\"’:c{:'ows : H{\re) Since
of Jigf/evenl— signs ond +he add( bon Ay + Az 2
dese"e‘l) o 4rve Sublroction between F'f%ch'ovvs hes

to take ¢lace. l~‘15+~eqi of usug e o-bit mﬂtfm'{-ucle
Coupavglev to £ind  4he {avpes ¢ between {3{' and £

Aj_ OunJ A’?. aQve




@e

| and om 8’-L€"' wdder to S‘UL'('\’QC+_ +he h-g“'f“f" F”"‘“ the
\qw'e\r ?YQ,C‘{I‘OV\ ) we Camwm clo qll ‘H‘)? qbove usEV)J’ onlJ

am F-bit addevr.
We ?CYﬁoTw ¥|"'.fz, =

= ool
4) otjolrio

o tololloy
L.czo === .ﬁl’-ﬁz Lo = -ﬁj_ <€2 thfe f'a
@rq .c 1"1'9 v +he nhuw bey As = A_L'f A=
(;E,‘ the Sl._g’ﬂ bEed Oﬁ A= (heyq{-.’ue

flf‘{- ‘2,?5 c‘owfv{p..,eu.; °f fz — |

is the {avper

wifl heve as g gifw
well wow be

S;f“)- The ?Y‘\c-f—l'on' of A3
?.’s Com?leu‘e“{_ 0! (F('“ f—() = 295 cbwrlﬂlw' cf (IO to IIOI)
:(olMo::u)z . So 4he resolt well be
A3:AJ+‘A7’ t {L{rele o] 01001l
3. Postvovwglize ¢ _ .
Since +he reyuH-:nX ﬁrc,c-f-fom hgs omwe {eqdine zeve,
qnd decveweuwis-

o f-bib leflt shigd of the Prsction
4iew of {he e#—foueu{— LJ oue Y€ weeded . Se the

- - e €3
novuweg lived vquﬂ- 1 A3" ?—Fﬁ%’\m

L\. C‘\eCh QOY e'ﬂr. thevf{ow .
UﬂJevcfﬂw o.<cure¢l (ea::([ool)zz OIQCO IS'J)‘

(Vo E'.*-Foa'eu#

Exonucfle €: Consiéer_ the P-?“Ow"“é foe ﬁ(oglﬂ'ng-?ﬂiw-’ |

huu(key
5t 2’-& £ S2, €= £2
A : |olooto ititocoo] A, : [L]oodo 11100000 |

All -?rq cfions should be cewnscdeved

Cowfu-'e A3 = A+ Az .
bigsed.

noxwmalized and all €x poweuts




Sol'u'l'io\n :
1. ’_}EX“/"“{J““! : Heve the twe expouewts ave egual so SD

qliSumeu-}'/qJJus(weul‘ is uceded.
2. Sublvact Practions Heve since Ag>o and A2<40 aud

+‘"e qicl E{';OV\ A.['l"q"z '.S CIE?.SiveJ) G -{-rue 's‘ULFrQJC'Ft'OH
l)e""-”@‘ﬂ fYO:C"'i““S I/’95 ‘(‘0 '(“3{2@ rche. We Fev.?ovuq

g" ' f-,_ = &_-’r 2?5 Cowf’{ewe‘*f- of f?_ —

= (1110000

+) 00} 00000

e —
L 000 10000 k
Ls c=4 = ?1-{2 >0 =2 Ei> €2 . Since b is fhe

L he veso 1+ AB wilt hgve the s94we
five Sign 62'—). The fr&c{'l'ol.g of 143
Tl\US AS wait L-e

_ leveer g;a,c-f-{cn,
sign as AL (pose
wi|l be %*f'z. =.0001 0000

A ¢ (ElesTe{seeiooec]

3. ‘Pos-\-uofu.fglf'ie e d check fv €xp. undev E(ew:
.000 10000 $° postnevuwg—

"The resu(’ring fro ction is

'lcsdiwj 2evos o 3=kt legt skifl of the froc o

gnd Jecvemeu+g"'fova of the egreue;,-‘- ‘;a thvee (S weces-

$4¢y. The bigsed ewporewt (befove roS{'nW‘uslf?ﬁ'f% s
(oo10), = (2),, - Decrementing b by thee wosld

wesw o biased expouent of —1 <0 which wegns
thel omn E*vaeﬂ{' uwdev@low occured-.- (ﬁecg{f ths £
the vamge of 4-bit biaged expouents is L© i57).
Since an C#Foqen-l' vndevflow occuved the resuvlt

is Qor’cea\ o fhe vm‘fue FLP #2eve o

$3 €3 €2
A=z.: (o] oooe 606000000 _]




