J /O“Q‘(“"\ﬁl N N-bituumbers

Add 2 N-loF #& 1n (L N% steps , 6(N) HL
Add N 2-6it H's in & (TgN) steps’) o) H.

N N-blt #s

Break mfo palrs:

Add 2 N-loit- 8

S(V?) HW
S CIGZNB Sf‘eﬁ!
T (ISN)l

Can do better!




L

o 2/11 /649
@Wyvgave a,oQa(o"/“wvt L3,2
) 3 N-bIFRS — 2 #5 in Lstep!
Ex, I o 1 | ot ©O
- t 6o 1 o | ( |
O I | 1 o t
O |/ V ') /l/,f I/O*—‘ <« Part‘%y
I O//,/f,o/;// <—maJth%7.
/()V/a}/ oVP—ﬁu” CtdAeVS/
l/ua([ace*hree,
) —
- —“"‘g o
rry/oaka‘*\eaa(
8((4 M) fime
&(w) K

Ca-/V save_

Tiwe TI(N) = T(}_zN/z"l\ +0() (T()= O\
Magter theovewn: TINY = & (IgN
: Tn) < /Oﬂz/zN

@ é\/f?/‘/s - H#O’L’J/z_lv + 5 (N " v //gi(m/m ber Sfadpare
= o) prreet
— H(N) = W) H¥w) = S(n?)




Integer multiplication

| égqb
z//[/()"\
L2.3

o 1\
[ O ) NES with & 2NV bifs each
o FOVM 4»’\‘14( voducts vy ¥4y
oL cx of AVD 66&&5
O o o
[ !_

) ) B lAUO\deca&{—

Wi

- OW?) HW +o fvrm parta (p!/oJuC‘fS

11 e(lg N) Feme.

wallacetree add i Olgp) +me, 6(W2) HO.

Conuo(wh;sm

a: Ca/’qzl l;'/qu
b :’(b/) bt)ru/ bﬂ>

Compute c= (c,,c,, ...

C, =ab,
C, =Q,b, + Az b,

3 vhene

ZNI

th albk+ "‘—l’ak!),

Coner = W bN
Polyymgenial mulbiplcation,

(@ v ax «opx?e W A [CRA R

- N=-2
—C,+CZ>(+ oo +C2N_I><

N bNXN-l>
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6,99

i)
Linear vy | ZL/'SIZ/ !
a,-a, (o] [a] [o] [a] (o] &b, -6
a, . . . b
'3
o a, - bs .
a, - a,b, b,
a, b, a, b,
sy b, a;b, ab,
- a;b, a, b
ok - a;b, £y
OW) fime, & (N) K.
507 whil | za10w
I Selve 7 problems
2. Coalegce
3. i:{{—wﬁqce_ »
q. ust Finn § M muuj‘.'?l..';«,. bon
Im%e@@vJM&i','. I e
Az A, Q& Tdea |
b, by b, S lav o conveoluton

. Send carviy +o [ e

C{gb) qzbf a,b,
a,b, a,b, a,b,

q3b3 szs G,b3
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Codrsewtﬂg | L3
Def. Sup. a rung (n T +wme o P procs.

‘-’ ‘T\'\g uoo§\< ¢ 2 _\— P

—0p, o' E o-C C’aGS'D Serm( Q(ﬁ
Q{L‘&—Qw—‘cy tosvk of Pcufa,({ef q(a

Thegrewi A fime - 7' pvproc al can be ‘SMMIQFJ.
ovt an m-Prod Machm-e,) whe m< B in

T )—PW Bf-eps CQ&KQMH'E? free Mu/ﬁpkﬁh\c,}

Prosl, Simulate 1 P-proc step with [P/m ]
m-pvo C gw‘epg X

Note : F:m’ rFrxed conneafvon l'te,'f'wovks must also
embed “quest” network v “host" network.

. Pv-/O m= 3

C}C}Q}!O{D—O C

Wovk of W~pvo C al g = TIP/m
L m. T(‘; + 1)
= T (P+m)

-6 (P‘Tﬁ Sivice m< P
Thug, no asymp%%u loss in eﬁ%%w% e

Met-rva fue -gvgcne
cav a ays 570«1 dewn v coavg amrwecf




2/ oy
| | L 3.6
Ewx, Sum N numbers gu compleﬁe ézhcwyfmze,
+
+.~ \\—r '*/\‘F
A 2 NV NN
X, X, XN
Time = QC(Q/N>
MHw = o)
Wevk = &N lf] N>
More ef€rcient
R h=la (N/lgN)
/ S \\\ Lﬁ;(qulglg/\/
X, Xjgn+| Xy %Uj——?/\// [@,N
; : [eqaves
Xigh  X3l4N X
Vime = &GN

HW = &( /lN)
Wevk = & (N ).




