””'"“‘*“" #1. 1-0 _ 297pm04 C).Baww ____ |i1/12
i _Mankm Couvz:ksw/tfs '
@ | uwsuwe WTEGER'S

) 1,000,000 ~> ‘hé_x

x . 16 [_'_ILD»‘OO,OQO
{2,500 RO
} 3906 R4
' 2494 R 2
R 4

R

| &
0

Lot

ISP OxFH240<— G

2) Ox86746 —* dec

-

34,422 <

‘ o h 2) |loo 101l 010/b > dec : \ T -1
: : 12 I 5 H ‘ -

| 2 - .
1 X1é
192
+ 1]
203
X IA
224¢% : :
tlabdz i, |y 12053 i (8D

#) 476245 —> dec

4 27 318 25494
X3 *8 X8 X8
ga i 312 [ 2544 2036%
# 1 + 6 +32 +4
37 S 2544 20372

. et | : 20,312€

: (#4)

Fors




_ |BW#l (cowTnY ___ l€£C$-102)-0

NUMBER CONVERSIONS (comT'D)

. ; UNSIbNED 1wTE65RS (comwT D)

#5) 255 —> bin

lé|lass

15 r |5 (P

orist®)) OXFE <

#) Ox DTE5 - bm

13 |5

(vsing RSF TABLE ) 110) OiItl J11]l 0lo) b

#7 1101 o111 _J111 010]b —dec
13 7 15 5

13 [P 215 [ 3455
xlb X6 x16

208 | 3440 | s5,280
+1 +15 + &

RIS 34857 55,235

#8) (25341, to base-&

Te BASE-10  USING RSPEZATID muLTIPICATION @ 107535

0 gAsL-S 50107535
21507

R
4201 R
"§40 R
172 R
24 R
R

R

R 1142 ol20¢

‘,.

o

1
~ %




!

lL!

|32

;ﬁw#l}{cwr'ts) . gegie-0 29504 Wm. Boaun

NUMBIR CoNVERSIONS (rowTD) ' ' ’

EIXSD- POINT

#) = 3.491592£54

7 &7 6 radix Phccs 1 fEX
X <« mwrsase.
= -4t

16]52707179
3294198 R
205887 R
12867 R

goY R
R

R

R

X=1“m = 527071719,

} ¢8)

42]

§o

3

6
15
3
(f
2
o 3

g5¢—lé: 0Ox 3.243E¢ 34—

T0 6ET BASE-2, TRONSLMTE THE HEX

base-2: 11,00100 1 b <—-r“

#) e =2,718281828 base 10:2.71183 <

TO GET EaQuNV, oF 4 oscm;u“nncis, MULTIPLY AND BIVIDE
= ,
BY B svch THAT 10<B

/oghe (10") < 10g/10 ( g*)
4 <N /oy,.le)
N >/'p;;i:‘;\ FoR B=I6) Nz 4

FoR 822, M= /Y | _—
10 627 Y hex places: X=14"-e = 1781455,

161118145
11134 R | ;
§95 R /4 (E)
43 R 7
2 R 1) (B)
o R 2 base-16: Ox2.BTE 1<

base-2: 10, 101101111 1000 be

@) -




Hw #]_(conTd) | £ce J0al-0 _ 233am 04 LJm. Baun

ELOATING - POINT Vhrvss (cowt'n)

8w 4035 LOmwm ke 34S,35day
) 7’7“ 7ur = .’?"79“0 S Tow Ihr Ty TIyr lyr

/17 -‘7.‘)36:(/0 T

base ID: .44 o |5 <
«© oy
hex 14 < 743¢x10 =14
In (2926 x10"%) 4
NH > %= 13,2 (w=13)
| (14
4 Yalue = N—IA
' /= /4‘3 2,095
10 6£7 0.01%, MNEsO
N
l<(;o75)(a.oo%) 16
|n( _{vdo0o) 4
N> R0 L =305 (N:Y)

k1 i I (’)
M mantissa- 16" = 209500k = 137298
nmiin 1¢] 137298
SRINE (. 85%1 rH4
HENE N 536 rs
WA I 32 r8
S 2 |
. 1 o £ 2 : base /4: OX&IQSQe D
] bin 2.1854 e D
| 10,0001 }000 b:q.l oieo e ol
L /. 0000 jj00 0010 |010 e IIQ b
i e
N :




35500

cg-/02) -0 29 3aN 04 Iﬂm' Baww

S/ha

MUMBER conVERSIONS (cowT D)

| FLOATING powT VALVES (cowTD)

#12) cunras oF aw siscrpon ) e s - ).602x10" ¢

(#12)

O.1% - [802x0.1%= 00014 base-10 :7/.602 g"9<
keep 3 decimn, plices
hex : value = mnni:issa_alélv = ).é02e 4 (res value)
martissa = 'y"/lTl“ﬂe'
1.0 < mantissa < 14

;}a.lue

10 % y7id < /b

16”2 yalue

N (1) £ In(valee)
Indvalue)
NETTaly =156 > N="/¢
value  L¢o2:10""

mantissq = P B ) 229552 (o.lfp=0,003)

mantissa + 16°_ (2104

143 v
lélialod.
186 £ %) pxaF4g
HTr4 273‘-,——=ox2.1=43
2rF
Or2 buse-1t* Ox2.Fi8 e~ |0 <

bin: -0x2.F48e -)0

~10.1111 0100 1000 € ~ [000O b

base-2: = [.011] 1010 0] b <
Dase-2: — [.011) 1010 0] b =




é/12

g

_anwquEM»

Vil W
o 9
O wm =
: 0§
m =
o o 2
W m M
-l -
: & <
QN
PN |
= a
/stﬁn
i €] w
¥ 5 T
-
&3

XN

M3 prepARE Hex ApDITION I muLTIPLICATION TAHBLSS

HEXADECIMAL ADD)TION TARLS

FE.WIQ 37547”94..@605
EEFO’?.JA:S.S??O:ABCD
N afom - l.’ll-\"a.l‘"tl
DDEFOIQ.:%SG???ABC
® ke e e BEE
BSCDfFMHMHQ:;L S g
AABCDEFMH2345678?
99thDEFM19345673
T g vy e g, ny, o,

of*T TV OWefo — x>0 v~
S T ey Sy,
77%7ABCDEF0123H.56
66789ABCDEF0}2395
556789ABCDEF0!23?
Ilr’ﬁl-l
H#Sé???hBCDEFO!:B
ol T LOIN®W S Y0 AWy @ ~
ey e,

M TSk awmoawu o~
N
1)23”567?7RBCDEFO
00123956787ABCDEF
+0/Q39567%9ABCDEF

HEXADE CIMAL MULTIPLICATION TARLS

wWOWWolovaonves v fzm o~

SN g V- g O U

WO WY <o 0 T X0 W Qa0

—XlmT olb o WejlaO® U

QIO A T — Wit VW[V G- 0™

lzsulucs./—v?sgalABC

VIOV TIOUV v 30 W p QO W

, = Sl ™ T 0| O Wi T

Mo V0 —V & XOjow MU g\ @\

S XM T Tl WD 0 jp e o~

O T T W XUV T T Wi ee O

T T ™ v 3o 00 a0 o

OO MO oui — a miaovuics

Tl XmwTW oo ®

%[O N OW O W QN[O Q o tka

~| XX M MT T \n e g~

O™ WWVV ¢ @l 0 O3 ™ ot o~

T o Yl ™ g Yo

W0 VY VXpp W T X090V Xl T
Tl — X o oy

T LvLLV

VIR WEUiT o~ WW|[wWd el —~ Oom

B+ KV ER I T F T e i

TIO T VOO F PU|o Teeu/dDrNU

~~= =X XXln o0

MmO ciOlcovyleny —|~~gQ

j TS =T~ — Djeox ot O Y

x[[Q X T Vv « Vv w v < O W

-0 ~XMmizhuydtjwracmyagwy

OOOOOOOOO0,0000D.DG

OIQ3456739AB#CDEF

G

35500

=Tops
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Hw#| (cowr'p) L leci o21-0._ 29 sawoy | lm. Bayw : ; 7/)2

LARITHN e N T UMBER BASES (cowNT'D
- HEXADSCImMAL ARITHMETIC
- (#Fi14
bl 4
Gk i iy
-~ (15)- . 4
*15) 2B Qx AE< 2
—1R f
AE 7
i !
#14) cB Ox J4EE< Gre)
x| D
A4 F
/6 FF , 3
7r 1D 1D (&7
#11) IDYCB x6 29 Ox 7r0:7—’)— o
cB AE CB 0x 7.00 L
! : : {31, ?
- w®)  FacE R Ox 18978 :
{ . ' +BEAD A 'i
| IB 7 7 B [ Vsl
‘l" et #19 g
~ #19)  FACE Ox 3¢2) A
-85AD :
3CR1
#20) FACE I Ox BACE 6|36+« (#20)
X BEAD 2c g
cAdhe T
L€ 0 C 44
‘;.ﬂ
P74 4 36 :
ALéD ~
BACEG | 36 :
/ gcAD  BEAD =7 &~
#2)  geA0 TEREES e 0xl r0x3¢21+
;2::’ 2¢aCY 3897/ Ox 1.5
p Oxl.51
328911
tB89F00
) |




| |Hw#) (eowy'n) £es o2i-6 a2 san o4 |()m. Banw g/ia_

lcomepv B PRES SUTATION

NMIBBLES and BITS

‘ | | #¥22 FoR 'N-bits w 2's; compliment
R=1 2 @)
mhx o)l = io0D-) = Q-] &swstkt R |

| . (-
. miw 1000 = o0} -| - (2-1)-| awem -2”')

"

sigs ' BITS CIN mAX
byte 3 -2°-128 +127 #22
weord 16 -2%=-3274%. +322,747

. ': dwerd | 32 -2'= -2, 482,448 *2,)47,483,647

: { #23 Klogoo- =0x2710 SI6NZ0 oow[omlooollpooo oxa1o
: ; . lelé25ro OFESST  joto|oin [mn]ouo OxATI0O (23

w©139rt Aseomp  o0l0 [om |oo0) 'oaoo o0x271 0

2r7
G 1

| OFFSLT  NUmM+ D000

#24  oressr /- 10,000 S160E0 ;olo/om}uo:/oooo OxA710 o
. l 1006 00006 o666 08006 OFFSET oloo]ma"m fonoo Ox58F0
. | | — 0010 0l1) opp) DOOD Jseomp 110 l:oupm joseo OxD8FO

0101 160D |1 1] oso00D
nOX2A70 = o:D8E'F
+

OxDBFO
#25  +) SIGHED aaoo)oooo Iooool 606 Ox000|
| OFFssT 1060 | 0800|0060 | 0001t Ox800]) <—<-*-3£>
| 25comp 0000|0000 [0000 [0001  Ox0801
#26 -l sI6wEd 1000|0000 [0000 |000 1 Ox800) el
OFFSET om}mn/nn XYY OX'TFFF
1 gseowt 0 Jun i [ OxFFFF
| \
| - > ox FFFF
| #3271 32,1467 sz 1 nnnm X FF) o
AR 16132767 OFFSET 0600|0000 |b000 Jooo1  OxD0 <D
| 2047 15 25 comp |000| 0000 |0000 |000)  Ox800 |
127 r 15
7ri15
orn"

, NOTICE THE PATERN — OFFSET BINARY 1S 2's comp w/ siew BIT FLIPPED
‘ (whsw  1006... |3 0" 0 oFFSET BMMAY)




|Hw # (conTp) _£C£102]-0 29 38m 09 LIm. Baww
COMPUTER BASZD REPRESINTATION S (eowTD)
SIGNED NTEGERS ( tonTD)
l #28) OxFFFF (NeéaTve) —-] <« (#28)
Lo A——
il ~(FFFF) = 0xo0000
R | oxoool = |
| < #29)
*29) Ox 8000 (NZ&ATIVZ) - 32E 762 “_—(")"
~(0x2000) = OxTFFE
] + | + | ]
i oxz000 > 2°F 22742
‘!,
NOTE: THIS 15 THE "rRovBiLsoms” yarug
0
#30) OxTFFE  (psiTive) 22 747 (#20)
= ox8000 = 2
I 5 -1 -1
b 22,747
#31)  0x0000 o< (#31)
‘ #32) Ox BEAD (wzaatws) — 16723 (#32)
[ i ~(oxBEAD) = 0xYI52
L0 + | + |
0x4152 = 147273
1 (by refed'ed mULTIPU CATION)
#33) Ox FACE  (wsanTIIE) —1330 ‘(#33
I8 w(0xFACE) = 0x053 |
0x0832 B 1330 ”
#3‘1) Ox 6666 ( positrve) 26, 214 #39)
{1 REPEATED muLTimicATIon => 24,214
#$35)  O0x5000  (resiTiuz) M-t——m
o sx18> = 20480

92




_1He) #)  (cont'n) 102] -p

[COMPYTER BASED REPRESENTATIONS (cowT D)

29 TAN 04 IL)m, Baun

FIXED POINT REPRESEN TATION

#36 [ L ]

4
e 3 ass G3)
LARGEST posiTWE vmVS = Ox TF.FF = 127+ 75 /27-776*—2'

i @37
#3T smmgsr posimys vaur = Ox00.0| = O+382 = 0.003?"——2—

=-0,003% ‘——a?tl

H38 HIE 0, 0 1) (wséative)
0000 000 . 0000 0000 (INNERT)
0000 0000 0000 0001  (+1)
0x00,0 | (A8s. vaws)

Fwnrwd POINT REPRESZNTATION

TEEE sSWéLi PRICISION © 32 bits w/ 8 bit expowsut

BT 77

value = (-l)s em - 28

foR E>0 ! e= E-)27
= |+ 2 |
E=z0 ' e =-]26 :
, 2
m 233

#3239  smeussr value * S$=0,E=0, M=)

1 -126 =141
Yaluez 28-2 <2

s _(#39)

= }1{0 -q/
] IX/O o

¥4 far}esf value :  S20, E=OxFE ,M=all I's

129 128 78 (#40)
value £ RX2 =2 = 2402x/0 <
e —
#4) su“esi’glfpf l+x 12 s=p E=0xTF MN=0
[+#xi 550 E=oyTF M=)
! -7 (#41)
X= 23 7 _L2x/0 €
83 #42)
#42) static l‘mtg larges t o 3'702)(/038 = 24dx 10 < (
Smellest  Lyp)vip'®
é (#43)
SRR - i S
#3) Ayname range X = haxi™? ‘_8—'3_141




HW) #| (cowt'p)

£2 102)-0 29 7w m. Banw

l

COMPVTER- BASED RS PRESSAI TATION (eonT'p)

FLOATING POINT RSPRESSWTATION (cowT'D)

-t

(#94)

#‘H) sl46 Flas )af,.(a/ymzmc rnig) = 6.9

(#45)

:HS) lnr’es'l‘ CONTIGUOUS p : ,2“ = 16,777,216

(VsiNG REIMSONING FoR DouBlE PRecision FRom mopuLs )

wY6) speep oF LehT, ¢ = 299,792, 458 "™/s (sxaer v vacvum)

€= (I £ '2'%) Qe A epponert, not e=2.719..
e e+1)
< <
AR

e In(2)= Inte)
Jele)
€= in(2)~ 28.6 e=-28-F-127 LE- |55
(0x78)

23/7C
M:Z (23 —,):26(01/468/37):777‘ 906
%0 hex: 16/919906

61244 r2
3827 rla(e)
233 r 3
14 r I5 (F)
0 r |4 (E)

000 1110 1l oo0ll o0 0010,

20 b J

23

S E i M
0 l:ool toh }"om te 111 o0l jloo ootO

J

: N e
{ 0106 1101 Joos 1110 M poil Noo seoto

4 i EEElg gty

(F48)

OxID8EF3C2<

g A it Stk ¢

SRR BONCS

[}



CHARACTERS AND STRINGS

‘ #47 0200006

‘e’ Ox415%

Coo | ¢! 432
Cooq E' 45
cos3 -’ 2 D
Coo 4 i 2|
Coos '0' 20
Coo ¢ 2z 32
Coo " ' 21
coo % oy 2A
Coo 9 sP 20
Cooh 'H' 48
CooB ‘o' 6 F
copt ‘m: ¢& D
cooD ‘e ; Yy
CooE 'w 77
CopF ‘o' EF
Co IO i o 72
cotri 'k é B
€9 |2 sP 20
13 # 23
‘ Coty 1 3/
cols WL oo

He) # | (cowTd) . lg;cz loll-C 29 M oY IZ‘ Jm. Banw

COMPUTER BASED REPRESZNTATIONS {cowT D)

BYTE ORDER/NG AMND CROSS REPRESEUTATION

(#47)

#48  OxDFFO 'y 48
DFF I ‘e’ 66
DFF2 1’ ¢ C
deit  TENV 6C

DFF Y o ¢ F
DFF & NUL 00
PFF & - /0,000 ) FO
DFF 7 PRoB3E2Y D8
DFF ¢ o DA
DFF 9 FRom OF
DFF B Mo pULE 49
DFFB 4 40
DFFL 4906800000 00
DFF D A50,88,080 10 2 ]

& 15,425,000 1O
DFF F ¢lo3502| EE

"38Mr B

238ré

; MrE

‘ OrE

mﬂm i o b s b i Rl g b o TR 0 P O A =

(#ig)

#49) oxDFFC

EE6B2800
L1101100 110]82800
- D¢ ¢Basoo
s N

220 ox6B280d
- 137 ""—__—223
73

93
~837158x2

8
— 1.819433 %10 ~—(H49)

#50) 0 x DFFO
0x48666C 6L

1,214,671, 980 ~——52

T TR YRR




