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Time allowed:2 Eour6

Slale an(. prove De Morgorr's 'l'hc:orem.

a) Prove lhat (e, t'1(E)= ,e,E "7.t
) SimDllfy the following expr3ssions

i. AIc + B) + ,4.C + (rt + A)
::::.:---==::+

i\. A+ B.C -t D.@ + n
Sxate lhe characteristics ofa flip-flop.
ConsBucJ I(S flip-flop u$ing N OR gales and desc be its f,mction.

&ll pnrts
ibe, with the aid ofexemt:les, the propeties of2's complement numbers What is

of h{o's complement numbers in n bits and what will happen if we violate this
? Pr'ovide examples,
irl why floating point l:epresentirtion is used in a computer.

tho meaning ofthe bolded torms.

the lollowing caloulations:
i. t23.5

* 1 13.4

ii. 123.5
- 112.8

ca$c show how the rnwnbers v/ould be stored in the oomputer'

p4d;ioulax aomputer allocate$ 16-bits to replesent a floating-point fiumber, using 6-bits
polent in excess-32 and l0ltits two's complement oormslised martirsa.



lj, il:lil.'ll'illrion rrtrrc.'brlcv'itrb reriste$ in o (omputer:

{i\ lc,.r.'rll rll RegislerrlKl
);1'r I'r rcL rnr Counrer (P['\

:';i' ,t't,li', ri -l'rra negisrc: I Mt'ltt)

iiui '\:(ll nrll'ltL'l (ACC)

il,; ' ,,.,"i, 'r'ro'"t' n"r'rster t\4Arl)

r:) lnsider a oollputer with {he foll''lving instruction format:

{il \', har r: t 'r lenSrh oi'hi ir''lrrlcli' D registero

)l'' r'^' ,nE r\ bils are th':re ir lhe PC rtgisler:

llli, ;' i" lll'it ':"'0". b'l rrirectrl iddressed)

(B) Suppore Ycrl'l arl giYen a conlput{r with l' single address instructions'

Thl inlit Lltl Lo is are

t-D . A /'l oad a: iunlulitor

S11- A /Store a.'cunluillor

ADllr A ll Add
sl lrl A /'sulrlracl 

nut rt tit and store at rhe address A
lN A //Resd iioli rn n'

;'. ;' //oLlLput llle co'lenL ui A lo an oulpul unit

HAI- ]t' //StoP th': execttron

V;(it, pf'tljrlrn lo lh's o rn plrl :r lo tlo the follolting tasks:

"''" t i'.]'l h ee numbuts A rJ' anLl :

ili cc'rrPure P='l * u -c
t j) oLLtPut P'

r}4 A swe tl [:!rl rv- ^'"i; D' 'i, i5" tttt arrt "'tnt buq sy 'rern 
j in a compuler'

"u:llti*iti-1ii''{i{lt.1pj*l,j:.9,"};iltr"r#:'r#gl?rjiffi 
'};

tetr'rfro! al tocality ot relt:r'en

lrl crrv a si\efflali( .'iagranr l;r a l)MA lransfer from in[ul lo memor] and describe

t' ' 'n. 
' ""t]"""'"t'' 

in l-he [J\Lr' lransfer ofone word

u IlaL is :Y"le sre inPt

Blielll,descriJ,ethgproctdureinvolvedintransfe'ringablookofdataftomahigh
lrteJ Jetice su'h rs I d sk drirc'


