
A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

1
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
C

om
pa

ri
so

n



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

2
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
B

in
ar

y 
C

ou
nt

er
s

C
Q Q

T
Q

T
Q

T
Q

T
Q

T
Q

T
Q

T
Q

T
Q

Q
<

0>
Q

<
1>

Q
<

2>
Q

<
3>

C
lk

C
lkTT

TT

T
T

T
T

Q
<

3>

"R
ip

pl
e 

C
ar

ry
" 

B
in

ar
y 

co
un

te
r



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

3
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
B

in
ar

y 
C

ou
nt

er
s



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

4
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

5
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n

X
X

i2i

i
0

=

m
1

– ∑
=

Y
Y

j2
j

j
0

=

n
1

– ∑
=

P
X

Y
×

X
i2i

Y
j2

j

j
0

=

n
1

– ∑
i

0
=

m
1

– ∑
P

k2k

k
0

=

m
n

1
–

+ ∑
=

=
=

�

�

�

�

�

�

�

�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

�

�

�

�

�

�

�



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

6
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n
�

�

	

�






A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

7
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
��
 �

����
�

��
�

�
��



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

8
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n

��
 �

����
�

��
�

����
�

P
a–

m
1

–
2m

1
–

a i2i

i
0

=

m
2

– ∑
+










b n
1

–
–

2n
1

–
b i2i

i
0

=

n
2

– ∑
+










=

a m
1

–
b n

1
–

2m
n

2
–

+
a ib

j2i
j

+

j
0

=

n
2

– ∑
i

0
=

m
2

– ∑
a ib n

1
–

2n
1

–
i

+

i
0

=

m
2

– ∑
–

a m
1

–
b i2m

1
–

i
+

i
0

=

n
2

– ∑
–

+
=

A
a m

1
–

2m
1

–
a i2i

i
0

=

m
2

– ∑
+

–
=

B
b m

1
–

2m
1

–
b i2i

i
0

=

m
2

– ∑
+

–
=



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

9
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n

a7b7 ()
ADD

a7b7 ()
ADD

a7b1 ()
AND

a7b7 ()
AND

a7b6 ()
AND

a7b5 ()
AND

a7b4 ()
AND

a7b3 ()
AND

a7b2 ()
AND

a3b4 ()

AND
ADD

a3b0 ()
AND

a7b0 ()
AND

a5b0 ()
AND

a4b0 ()
AND

a2b0 ()
AND

a1b0 ()
AND

a0b0 ()
AND

a6b0 ()
AND

P0

P1

P2

P3

P4

P5

P6

a6b1 ()

AND
ADD

a5b1 ()

AND
ADD

a4b1 ()

AND
ADD

a3b1 ()

AND
ADD

a2b1 ()

AND
ADD

a1b1 ()

AND
ADD

a0b1 ()

AND
ADD

a6b2 ()

AND
ADD

a5b2 ()

AND
ADD

a4b2 ()

AND
ADD

a3b2 ()

AND
ADD

a2b2 ()

AND
ADD

a1b2 ()

AND
ADD

a0b2 ()

AND
ADD

a6b3 ()

AND
ADD

a5b3 ()

AND
ADD

a4b3 ()

AND
ADD

a3b3 ()

AND
ADD

a2b3 ()

AND
ADD

a1b3 ()

AND
ADD

a0b3 ()

AND
ADD

a6b4 ()

AND
ADD

a5b4 ()

AND
ADD

a4b4 ()

AND
ADD

a2b4 ()

AND
ADD

a1b4 ()

AND
ADD

a0b4 ()

AND
ADD

a6b5 ()

AND
ADD

a5b5 ()

AND
ADD

a4b5 ()

AND
ADD

a3b5 ()

AND
ADD

a2b5 ()

AND
ADD

a1b5 ()

AND
ADD

a0b5 ()

AND
ADD

a6b6 ()

AND
ADD

a5b6 ()

AND
ADD

a4b6 ()

AND
ADD

a3b6 ()

AND
ADD

a2b6 ()

AND
ADD

a1b6 ()

AND
ADD

a0b6 ()

AND
ADD

a6b7 ()

AND
ADD

a5b7 ()

AND
ADD

a4b7 ()

AND
ADD

a3b7 ()

AND
ADD

a2b7 ()

AND
ADD

a1b7 ()

AND
ADD

a0b7 ()

AND
ADD

ADD

ADD

ADDADDADDADDADDADD

P8

P7 P9 P10 P11 P12 P13 P14 P15

a7a7
a6a5a4a3a2a1a0 a6a5a4a3a2a1a0

b0b0

b1b1

b2b2

b3b3

b4b4

b5b5

b6b6

b7b7



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

10
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n

��
 �

����
�

�
��

���
��

�
��

����
�

���
��



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

11
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n

� �

� �

�

�

�

�

�

��
 �

����
�



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

12
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n

Y
Y

j4
j

w
ith

Y
j

2
1

0
1

2
,

,
,

–,
–{

}
∈

(
)

j
0

=

N
1

–
(

)
2⁄

∑
=



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

13
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
M

ul
ti

pl
ic

at
io

n

�

�

�

� � �

���
�

���
�

���
�

� � � �

�

�

�

�

�

�

���
�

� �

�

���
�

�



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

14
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
Sh

if
te

rs

�

�

�

�
�

�

�

�

�

�



A
dv

an
ce

d 
V

LS
I D

es
ig

n
A

rit
hm

et
ic

 II
C

M
P

E
 6

13

15
(N

ov
. 2

8,
 2

00
1)

U
M

B
C

U
  M

  B
  C

UNIVERSITY  O
F  M

A
R

Y
L

A
N

D
  B

A
LT

IM
ORE  COUNTY

1 
9 

6 
6

D
at

ap
at

h 
O

pe
ra

to
rs

: 
Sh

if
te

rs

s<
3>

s<
2>

s<
1>

s<
0>

l<
6:

0>

r<
3>

r<
2>

r<
1>

r<
0>

sh
ift

re
su

lt

1 2 4 8

l<
3:

0>
l<

4:
1>

l<
5:

2>
l<

6:
3>


