OTHER NUMBER SYSTEMS:

octal (digits 0 to 7)
group three binary numbers together and represent as base 8

356410 = 110111 101 1002
= (6X83) + (7X82) + (5X81) + (4X80)
= 67548

hexadecimal (digits 0 to 15, actually 0 to F)

group four numbers together and represent as base 16

356410 = 1101 1110 11002

= (DX162) + (EX161) + (CX160)

= DEC16
decimal |0 2 13 |4 |5 |6 |7 |8 (9 |10 (11 |12 (13
hex O |1 |2 |3 |4 |5 (6 (7 |8 |9

hexadecimal-to-decimal conversion

sum of powers method:
converts from least significant — most significant digit
310716 = (7X160) + (0X161) + (1X162) + (3X163)
=7+ 0+ 256 + 12288
= 1255110

multiply and add method:
converts from most significant — least significant digit
310716

(3X16) +1=48+1=49
(49X16) + 0=784 + 0 =784
(784X16) + 7 = 12544 + 7 = 1255119
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BINARY ADDITION (UNSIGNED)

result carry

0+0= 0 0

O+1= 1 0

1+0= 1 0

1+1= 0 1
Example:

011110 «carrys
1011012
+ 1001112
overflow— 1 0101002

HEX ADDITION

Add as if decimal numbers except:

1. if individual numbers are A thru F, convert to decimal
equivalents and add

2. if sum is greater than 16, replace sum with sum-16 and carry 1

3. if sum is between 10 and 15 (decimal), replace sum by
equivalent hexadecimal digit

D16 1310
+ Cis6 = + 1210
1 916 2510
CARRY’S— 1 1
D F 6 D
+ 2 4 6 C
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1 0 3 D 9
OVERFLOW T
REMEMBER:
decimal [0 2 [3]4]5 [6[7 [8 10 [11 [12 [13 [14 [15
hex 0o [1 21314 [5 6 ]7 |8 A [B D
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EXAMPLES FROM TEXT OF BINARY AND HEX ADDITION

10(a)
CARRY'S— 1 1 1 1 1
1 1 1 0 1 1
+ 1 0 0 1 1 1
1 1 0 O O 1 O
OVERFLOW T
10(e)
CARRY'S— 1 1
1 o 1
+ 0 1 o 1
1 0 1 O
OVERFLOW T
11(a)
1 2 3 5
+ 6 7 A
6 8 A F
11(b)
CARRY'S— 1 1 1
A 9 8 7 6
+ F D C A O
1 A 7 5 1 6
OVERFLOW T
REMEMBER:

|decimal [0 |1 [2 |3 |4 |5 |6 |7 |8 |9 [10 |11 |12 [13 [14 |15 |
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| hex lo|1 |2 |3 |45 |6 |7 |8]9 |A [B [Cc |[D |E [F |
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fixed length binary numbers:

« computer arithmetic is performed on data stored in fixed-length
memory locations, typically 8, 16 or 32 bits

BYTE n=8 bits, N<28 -1=12710
WORD n=16 bits, N<216 -1=32,76710
LONG WORD n=32 bits, N<232 -1=1,073,676,28910

* no signed numbers (no sign bit)

An unsigned 8-bit binary number

d7dedsd4d3d2d1dQ

example conversions between number systems
decimal binary hex
255 1111 1111 FF
93 0101 1101 5D

Special problems occur in manipulating fixed length numbers

DECIMAL BINARY
2 0 1 . 1 100 1 0 0 1 =
+ 79 = + 01001 1 1 1 =
2 8 0 = 1 000 110 00 = 1
T T
OVERFLOWS

The number 28010 is larger than the maximum 8-bit number; this
results in a carry beyond 8-bits in the binary representation and a
carry beyond two digits in the hexadecimal representation. When
doing arithmetic using fixed length numbers these carrys are
potentially lost.
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How do you represent negative numbers?
+ signed magnitude:
use one bit for sign, 7 bits for number

Example: -1 (in an eight bit system) could be 1000 00012

« 2’s complement (most often used in computing)

Example: the 2’s complement number representing -1 (in an
eight bit system) would be 1111 11112 (more on this on next

page)
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What are complement numbers?

Consider odometer numbers on a
bicycle:

999

998 forward (+)

A

997

001

000

999

998

\

001 backward (')

002

The problem is how to tell a
+998 from a -2 (also a 998)7?

NOTE: real odometers on cars
don’t behave this way!

-32-

+499

+498

+497

+001

000

-001

-002

-499

-500

499

498

497

001

000

999

998

500

501

positive (+)

A

\

negative (-)

The solution is to cut the
number system in half, i.e. use
001 - 499 to represent positive
numbers and 500 - 999 to
represent negative numbers.

This is a fixed length signed
number system
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DECIMAL EXAMPLES

ODOMETER NUMBERS ARE USEFUL FOR BOTH ADDITION AND
SUBTRACTION (COMPLEMENTS) OF SIGNED NUMBERS

- 2 + 998
+ 3 + 003
+ 1 1 001

In the second example, the correct result is just the +001, the overflow is ignored
in fixed-length complement arithmetic.

Do subtraction as addition by using complements, i.e.
A-B=A+(-B)

IMPORTANT: It is easier to compute -B and add than to subtract B from A
directly.

EXAMPLE:

- 005 — + 995
- 003 — + 997
- 008 — 1 992

Note that 995 and 997 were added in the normal fashion, the overflow was
ignored, and the result is 992 which can be converted from the complement (or
odometer) system back to -8, the correct answer.

signed 3-bit complement
+3 003
+2 002
+1 001
0 000
-1 999
-2 998
-3 997
-33-
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996
995
994
993
992
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decimal 2’s complement binary

+127 o1 111111
+126 o1111110
+125 o111 1101
+2 O 00 0O0OOOT11TO
+1 O 00 OO OO 1

0 O 00O OOOTGO

-1 1111 1111

-2 11111110
-127 100 0O0OO 1
-128 1 000 O0O0O0O

There are 256 numbers in an 8-bit fixed length 2’s complement number system.
Why are these numbers called 2’s complement?

M-N=M + (-N)
where -N is the complement of N

Claim: -N = (28-1) + N +1 (this is called complementing)

(28-1) +N produces the 1’s complement
(28-1) + N+1 produces the 2’s complement
Example:
DECIMAL BINARY
+ 1 = O 0 0 0 0 0 O 1
- 1 = + 11 1 1 1 1 A1 1
0 = i 0 0 0 11 0 0 O
T
28=256
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NOW WE NEED AN EASY WAY TO DO 2’S COMPLEMENT OPERATIONS.

256-N = 28-N = ((281)-N)+1
This is The trick is to re-arrange
complementi the operation into

ng where N something easier to

is an 8-bit compute.

fixed length

binary

number.

Now, consider 28-1 = 1111 11115

i 1 1 1 1 1 1 1

- N
(intermediate result)

+ 1

(final result)
Subtracting N from (28-1) amounts to flipping all the bits in N.
Example:

What is the representation of -271¢ in 2’s complement 8-bit notation?

28-1 1 1 1 1 1 always all 1’s
(-)2710 - o 001t 1 0 1 1
1 1 1 0 0 1 0 O correspondsto
flipping the bits; also
known as 1’s
complement
add 1 + O 0 0O0OO OO0 1
result 1 11 0 01 0 1-2710in2’s
complement

representation

This approach is necessary because:
1. Fixed length nature of stored computer numbers
2. More computationally efficient to implement a fast adder than an adder
AND a subtractor.
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Examples of 2’s complement number operations:

Addition and subtraction in 2’s complement form

-37-
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HEX
= 0 0 0 B
= 0015
= 0 0 20
HEX
= 0015
- F F F 5
= 0 0 0 A
HEX
= 0 0 0B
- F F E B
- F F F 6
HEX
- F F F 5
- F F E B
- F F E O

1’s complement
add 1

2’s complement
representation

1’s complement
add 1

2’s complement
representation

Addition: To compute N1 + N2 add N1 to N2
Subtraction: To compute N1 - N2 add N1 to -N2
Examples:
DECIMAL BINARY
1 1 O 0 0 01 0 1
+ 2 1 0O 00 1. o1 o0
3 2 O 0 1. 0 0 0 O
DECIMAL BINARY
2 1 O 0 01 0 1 O
1 1 i1 1 1 0 1 0
1 0 O 0 0 01 0 1
DECIMAL BINARY
1 1 O 0 0 01 0 1
2 1 i 11 0 1 0 1
1 0 i1 1 1 0 1 1
DECIMAL BINARY
-1 1 i1 1 1 0 1 0
2 1 i 11 0 1 0 1
3 2 i1 1 0 0 0 O
How we got the 2’s complements of -11 and -21:
11 O 0 0O O1 0 1 1
~11 111 1 0 1 0 O
+1 O 00 OO0 0 O0 1
-11 i 111 0 1 0 1
21 O 001 0 1 0 1
~21 111 01 01 O
+1 0 00 0O0OO0O0 1
-21 111 01 0 1 1
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ALGORITHM:

1. Store N
Obtain ~N, the 1’s complement of N by replacing (bit by bit) every 0 with a 1
and vice versa in the number’s binary representation.

3. Add 1 and ignore any carry.

NOTE: This algorithm works in hex by replacing each digit x by it’s hex
complement, i.e. 15-x. Example: The hex equivalent of 11 is $000B, it's hex
complement is then $FFF4 where each digit was computed as $F-x. Adding 1 to
$FFF4 gives the result $FFF5 for the 2’s complement of 11.

Example:

In binary:

N Oooo0oo0 o110 0100 OT1TT1H1

~N -1111 1001 1011 100 0 1scomplement
+1 + 0000 0000 OOOO OOOT add 1
-N 1111 1001 1011 100 1 2scomplement

representation

In hex:

N 0 6 47

~N -F 9B 8 1’s complement

+1 + 0001 add 1

-N F 9 B9 2scomplement

representation
A calculator will always give you the 2’s complement directly.
The Most Significant Bit (MSB) is the binary digit corresponding to the largest
power of 2 and is always 1 for a negative 2’s complement number. As a result it
is often called the sign bit.
In 2’s complement, -0 = +0. Technically, 0 is the complement of itself.
N O 00 00 OO O
~N - 11 1 1 1 1 1 1

1’s complement
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+1

O 00 00 OO0 1
0O 00 00 OO O
-40-
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Problems with fixed length arithmetic:

. overflow
. underflow

Adding signed numbers can easily exceed these limits

For a 16-bit fixed length numer system
I | I

Adding signed numbers can easily exceed these limits

First digit
0011 $3 000
0110 $6 000
$9000

This result, from adding two positive numbers in the number system, results in
$9000 which is larger than $7FFF, the largest allowed positive number. In fact,
$9000 = 1001 0000 0000 00002 which is a negative number. The sign of the

result is different from that of the operands.

RULE: If there is a sign change in adding two positive 2’s complement numbers,
then SIGNED OVERFLOW has occurred.

We can generalize these rules to signed addition and subtraction,

possible overflow? comments

positive + positive yes sign change, result
negative

negative + negative yes sign change, result
positive

positive + negative no not with fixed length
numbers

negative - positive yes result positive

positive - negative yes result negative, basically
adding two negative
numbers

negative - negative no

positive - positive no

-41-
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How about if numbers are of different length?

decimal 2’s complement binary
3 bit 4 bit 8-bit

+3 0 1 1 0O 0 1 1 0O 0O00OO0OO0 11
+2 010 0 010 0 000OO0OO0O0T1TO0
+1 0 0 1 0O 0 0 1 0O 000 O0OO0O0 1

0 0 00 0 00O 0O 0O00OO0OO0OOO O
-1 111 11 1 1 11111111
-2 110 1110 11111110
-3 1 0 1 11 0 1 1111110 1
-4 1 00 11 00 11111100

SIGN EXTENSION:
To extend a 2’s complement number to a greater number of binary digits, you just
continue the sign bit to the left.

Examples:

Extend $9B to 16-bits
$9B = 1001 10112 =1111 1111 1001 10112, =$ FF 9B

Extend $5F to 16-bits
$5F = 0101 11115 = 0000 0000 0101 11112 =$ 00 5F

Adding two 2’s complement numbers of different length:

4 3 AO 3AO0
4

9 B F F 9 B <need to sign extend.
You can’t just add zeros

7?7?2727 14338B

What is $FF 9B and $9B? Claim: $ 9B =-1011g

101 0 06 5 0000 0O0OO0OOO0O O0O1T1T0O01O0H"1
~101 FFO9A 11111111 10011010
+1 0 001 0O00O0O0O OOOO 0OOOO OOOH1
-101 FFO9B 11111111 1001 1011
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Note that the 8-bit $9B and the 16-bit $FF9B both represent -101 in their
respective number systems.
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CHARACTER REPRESENTATION
ASCIl American Standard Code for Information Interchange

This code defines the following characters:

letters AB,....Z,aDb,....z
digits 0,1,2,3,4,5,6,7,8,9
special characters +,*/,@,$ <space>, ...

non-printing characters  bellline feed (LF), carriage return (CR),...

7 6 5 4 3 2 A1 0

ASCII code (7 bits)

parity bit
ASCII uses 8 bits to represent characters. Actually, only 7 bits are used to
uniquely define the character and the 8-th bit (called the parity bit) is used for
error detection. When used, the value of the parity bit depends upon the
numbers of 1’s in bits 0-7. For odd parity, bit 8 is set to make the total number of
1’s in the byte an odd number such as 1 or 7. For even parity, bit 8 is set to
make the total number of 1’s in the byte an even number such as 0, 2 or 8.

Some useful ASCII character codes:

character ASCII code
(in hex)

/ 2F
0 30
1 31
2 32
8 38
9 39
: 3A
X 3B
@ 40
A 41
B 42
Z 5A
[ 5B
\ 60
61
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etc.
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LOGIC OPERATORS

«  used for decision making, conditional tests, etc.
«  OR, AND, XOR, NOT

OR designated as A+B If Aor Bis 1, then A+B=1 else A+B=0

A+B

A
0
0
1
1

- o= 0|

AND designated as AB If Aand B is 1, then AB=1 else AB=0

AB

A
0
0
1
1

- o= |0 |

- O[O |0O

XOR designated as A B Used to differentiate which bits are the

same and which bits are different
between two binary numbers.

A B | A®B
0 0 0
0 1 1
1 0 1
1 1 0

NOT designated as ~A If Ais 1, then ~A=0; If A is 0, then ~A=1

A
0
1

Q|-
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Logic functions can be combined.

f=NOT (f) =

Consider the logic function A-B
A B

>
&
>
o
>

olo|=|=| >

—|O|=|O

o|=|o|=| 7

o|o(Oo|—
Yy g iy ' |
_L_L_Lo+

Note that the last two columns are the same.

DeMorgan’s theorems:
A‘B=A+B
A+B=AB

Basically, these theorems say that we can generate all logic functions
with combinations of OR and NOT.

-49-
Copyright 1997 F.Merat



Representation of numbers in binary:
(Ford & Topp call this the expanded form representation of a number)

102 = 1x21 + 0x20 = 21p

110 =1x21 + 1x20 =2 + 1 = 310
How can you convert numbers from decimal to binary?

Subtraction of powers method:

Example: Convert N = 21719 to (D7DgDs5D4D3D2D1Dg)2

You can represent up to 256 using eight bits.

Want N = 21719 = D7x27 + Dgx26 + D5x29 + Dgx24 + D3x23 + Dox22
+ D1x21 4+ Dgx20 = (D7DgDsD4D3D2D1Dg)2

Test each bit (starting from the most significant)

21710-27 =21710- 12810 =89109>0 — D7=1
8910-26 =891g-6419=2510>0 — Dg=1
2510-2% =2510-32190<0 — Ds=0
2510-24 =2519-16190=910>0 — Dg=1
910-23 =910-810=110>0 — D3=1
110 - 22 =110-410<0 — Do=0
110 - 21 =110-210=<0 — D1=0
110 - 20 =140-110=0 — Do=1

Therefore, 21719 =110110012
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FLOWCHART (representing the subtraction of powers method)

N = STARTING NUMBER (the number to convert)
Kmax = # of binary digits (8)

( START ) M — ENTRY OR EXIT

x < N

K= Kmax " 1

Al —— 7 G SIGNMENTS

No

J Yes

No J

k<O >a— ke k-1 {=ut

Dy <1 Thereis a2 K in x.
x = x - oK |Setbitto 1 and subtract.

Dy« 0 There is no
2Kinx,

Decrement bit counter
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In pseudo code the same algorithm can be documented as:

X = humber_tobe_conv
k = number_digits - 1
(* number_digits = 8 do loop starts at 7 *)

WHILE k=0 do
BEGIN
if (x-2K)<0 THEN d(k)=0
ELSE
BEGIN
d(k) =
X = x-2K
END
k=k-1
END
trace loop: k=4
setup: 25-24=9
x=217 d(4)=1
k=7 x=9
looping: k=3
k=7 9-23=1
217-27=89 d(3)=1
d(7)=1 x=1
x=89 k=2
k=6 1-22=-3
89-26=25 d(2)=0
d(6)=1 k=1
x=25 1-21=-2
k=5 d(1)=0
25-25=-7 k=0
d(5)=0 1-20=0
d(0)=1
x=0
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Even Odd decimal-to-binary conversion method:

Example:
Convert N = 21719 to (D7DgDsD4D3D2D1Dg)2

Test each bit (starting from the least significant)

21710/2 = 108 with remainder=1 — Do=1
10840/2 = 54 with remainder=0 — D¢4=0
5440/2 = 27 with remainder=0 — Do=0
2710/2 = 13 with remainder=1 — D3=1
1310/2 = 6 with remainder=1 — Dg=1
610/2 = 3 with remainder=0 — Ds=0
310/2 = 1 with remainder=1 — Dg=1
110/2 = 0 with remainder=1 — D7=1

Therefore, 21719 =110110012
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FLOWCHART (representing the even-odd method)

N = STARTING NUMBER
kmax = # of binary digits (8)

( START )4— ENTRY OR EXIT

Yes
DONE j«— N=07? —lff— BRANCH
NOJ

_ _m| XxX<N il ASSIGNMENTS
k<0

Y

Dk < Mod(X/2) e 35sign remainder to

appropriate bit
No J
K « k+1 .
k>7 —4— ; e 2
X — int(x/2) eep dividing by
Yes

( DONE )
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In pseudo code the same algorithm can be documented as:

N = number_tobe_conv
X = quotient

IF N=0 THEN

BEGIN

x=N

k=0

WHILE k<8 DO
BEGIN
d(k) = mod(x,2)
X = int(x/2)
k=k+1
END

END

trace loop: setup:
x=217
k=0

looping:
k=1

d(0) = mod(217,2) = 1

x=int(217,2) = 108 odd
k=2

d(1) = mod(108,2) =0

x=int(108,2) = 54 even
k=3

d(1) = mod(54,2) =0

x=int(54,2) = 27 even
k=4

d(1) = mod(27,2) = 1

x=int(27,2) = 13 odd
k=5

d(1) = mod(13,2) =1

x=int(13,2) = 6 odd
k=6

d(1) = mod(6,2) =0
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x=int(6,2) = 3 even
k=7

d(1) = mod(3,2) =1

x=int(3,2) = 1 odd
k=8

d(1) = mod(1,2) =1

x=int(1,2) =0 odd
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How about fractions?
No one said we couldn’t have negative powers of two!

0.11012 =  0x20 + 1x2-1 + 1x2-2 + Ox2-3 + 1x2-4
= 1x0.5 + 1x.25 + 0x.125 + 1x.0625

= b5+.25+0+.0625
= 0.812510

Binary — decimal conversion is always exact
Decimal — binary conversions are NOT always exact

Example:

0.4235710 @ 0.011011000...2 (binary numbers typically do not
terminate)

Example: (using subtraction of powers conversion):

0.4235710 - 21 = .42357-.5<0 = d1=

0.4235710 - 22 = .42357-.25=.17357 =  d-2=1
0.1735710 - 2-3 = .17357-.125=.04857 =  d-3=1
0.0485710 - 24 = .04857-.0625 < 0 = d-4=0

0.0485710 - 25 =.04857-.03125=0.01732 =  d-5=1
0.0173210 - 2-6 =.01732-.015625 = 0.001695 =  d-g=1
0.00169510- 27 <0 = d-7=0

0.00169510-28 <0 = d-g=0
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0.00169510-29 <0 = d-9=0

-58-
Copyright 1997 F.Merat




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


