Korrutusalgoritmid

Arvud on otsekoodis (positiivsed)

Vaatleme murdarve (0 < A, B< 1)

Lihtsaimad korrutamisalgoritmid

e Alates madalamatest jarkudest.

Rgl ja Rg2 : tegurid

Rg3 = 0 ; resultaadi jaoks
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Algus
!
L:=5 y1
0 «“Rg2(0) >
X4 !
y2| Rg3(6:1) := Rg3(6:1)+Rg1

V3 L :=L-1
V2| Rg2 := R1(0.Rg2(5:1))
V5| Rg3 := R1(0.Rg3(6:1))

v

Rg3(6:1) := Rg3(6:1)+Rg3(0)

v
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X, :L(2)&L(1)&L(0)
0,10101 Rgl
0,1 1010 Rg2 (21732
26/32
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000000
010101
000000
010101

4@1000100010



Algoritmi modelleerimine:

Rgl: 0,10101
Rg2: 0,11010

L:=5 (yu

Rg2 :=0,01101 (y4)
L:=4 (y3)

Rg3 :=0,101010  (y»)
L:=3 (y3)

Rg2 :=0,00110 (y4)
Rg3 :=0,010101  (ys)
L:=2 (y3)

Rg2 :=0,00011 (y4)
Rg3 :=0,001010 (ys)
Rg3:=0,110100 (y»)
L:=1 (y3)

Rg2 :=0,00001 (y4)
Rg3:=0,011010 (ys)
Rg3 :=1,000100 (y»)
L:=0

Rg?2 :=0,00000 (y4)
Rg3 :=0,100010 (ys)
Rg3 :=0,100010  (y¢)

NB! Muutused taisarvude korral
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Korrutamine alates korgematest
jarkudest

Algus

V
V1 L=5

%

Vo | Ra2 := L1 (Rag2 (5:1).0)
va | Ral := R1 (0.Rg1(5:0))
V4 L:=L-1

Rg2(5) '
X4 JI

vs | Ra3 := Rg3 + Rag1

o
X
N
—
o
-

Umard. (ys)

y

LOopp




Koostame paralleelselt op.skeemi

Rgl: 0,10101(0)
Rg2: 0,11010

L:=5§

Rg2:=1,10100 (y2)
Rgl:=0,010101 (y3)
L:=4

Rg3:=0,010101 (y5)
Rg2:=1,01000 (y2)
Rgl:=0,001010 (y3)
L:=3

Rg3:=0,011111 (y5)
Rg2:=0,10000 (y2)
Rgl:=0,000101 (y3)
L:=2

Rg2:=1,00000 (y2)
Rgl:=0,000010 (y3)
L:=1

Rg3:=0,100001 (y5)
Rg2:=0,00000 (y2)
Rgl:=0,000001 (y3)
L:=0
Rg3:=0,10001(0) (y6)
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Korrutamise kiirendamine

e Tegurite teisendus 0111110 - 1000010

e Ulekannete vahesalvestus

Rg q

Re 3
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Rgl: 0,10101(0)
Rg2: 0,11010

L:=5

Rg2:=1,10100 (y2)
Rg1:=0,010101 (y3)
L:=4

Rg3:=0,010101 (y5) Rgq:=0,000000

Rg2:=1,01000 (y2)
Rgl:=0,001010 (y3)
L:=3

Rg3:= 0,011111 (y5) Rgq:=0,000000

Rg2:=0,10000 (y2)
Rgl:=0,000101 (y3)
L:=2

Rg2:=1,00000 (y2)
Rgl:=0,000010 (y3)
L:=1

Rg3:= 0,011101 (y5) Rgq:=0,000010

Rg2:=0,00000 (y2)
Rgl:=0,000001 (y3)

L:=0

Rg3:=0,10001(0) (y6: Rg3+Rgq+1)
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Korrutamine 2 kohaga

00 - blok.

01 - 1*Rg1

10 - 2*Rg1 (L1(Rg1))

11 - - Rg1; +1 jargmisesse jarku
11,=100-1=101

N: 0,01101101

U
0,10010101
X3
Rg3
g |
1 ks — v )
—> Y2 yy yy
1= .
12 fe—y3
| lirr
Rg2 X1 | X2 Rg1

y1: Rg3 := Rg3 + Rg1
y2:Rg3 := Rg3 + L1(Rg1)
v3: Rg3 := Rg3 + Rg1



Korrutamine 3 kohaga
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X1X2X3 V1 V2 V3
000
001 + Rg1 + Rg1 + Rg1
010 | +2(Rg1) | +2(Rg1) + 2 (Rg1)
011 + Rg3 + Rg3 +Rg1+2(Rg1)
100 | +4(Rg1) | +4(Rg1) + 4 (Rg1)
101 + Rg5 -Rg3; +1 +4 (Rg1)+Rg1
110 +2(Rg3) | +2(Rg3) |+2(Rg1)+4(Rg1)
111 + Rg7 -Rg1; +1 -Rg1; +1
Lisa: | Rg3; Rg5 Rg3 keerukas X
Rg7
Maatrikskorrutamine
N: ai; Ao Co = qgbg
by bg Cy = agbq+ aibg
aibg agby o =0qy + aib;
a1b1 ayb; C3 =03
C3 C2 Cy aghg

I
Co



0"
— 'z
&
- 2
a _
"O"
b, | N
do r &
bo ¢
do
aq
N2: a a bo

b; by, b;

. -
Ce .
C7
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Negqgatiivsete arvude vahetu
korrutamine

N: 190=>010011
-190=>101101 =
— 22423422, 9

- nihetel arvestatakse marki
- korrektsioon margibitiga:

N: A>0 B<0
B,=2- |B]

A*B=2- B| A
A(2- B)=2A-[B| A
B,=1,b.by...b.,,=1+B'=2-|B]
B'=1- |B]
A*B'=A- B| A
A-BlA+(2-|A)=2-B| A
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A =011001 (+25)
B =101101 (-19)

2+ A 000000011001
: 2 +4A 000001111101
:Z + 8A 000101000101

1 2 -32A 111000100101

-19A

o1 210,09, 95,22, 20-.475
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Booth'i algoritm

By = (-32)-Bs+16-B4+8-Bg+4-Bo+2-B1+1-By =

= (-32)-Bs+(32-16)-B4+(16-8)-Bs+(8-4)-Bo+
(4-2)-B1+(2-1)-Bg =

_ (-32)(Bs-B4)-16(B4-Bs)-8(Ba-By)-4(B,-B1)-
-2(B+1-Bo)-1(Bo) =

= 32(84-85)+1 6(B3-B4)+8(BQ-B3)+4(B1-Bg)+
+2(BO-B1)+1 (O-Bo) =

(Bi- B;) = +1, 0, -1



A = 011001 (2540)
B=101101 (-19;)

Bo=1
B1=0
B2=1
B3=1
B4=0
B; =1

SOk Lb~

M MM MMM

: 111111100111
: 000000011001
: 111110110101
: 000101000101
: 111000100101
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P;=
P4 = P3 +16A
Ps = P, - 32A

-19*A = -4754



