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1.2 أنظمة العد:    Number Systems  
אאאאאא

אKאאאאאאFא
10אE،אאא09אאאא

אאאאאאKא
3567.89W 

3567.89= 3 ×10
3
 + 5 ×10

2
 + 6 ×10

1
 + 7 ×10

0
 + 8 ×10 

–1
 + 9 ×10

-2
  

                  1000s         100s        10s             1s            0.1s             0.01s 
 
= 3000+ 500+ 60+7+ 0.8+ 0.09 

אאאאK
אאאbinary

א2אאאKאאאא
אאאאא01Kאאאא

אאאא
אאא،אא2

אאאW 

(10100101)
2
 = 1×2

7
+ 0×2

6
+1×2

5
+ 0×2

4
+ 0×2

3
+1×2

2
+ 0×2

1
+ 1×2

0 
                         128s      64s       32s       16s       8s        4s        2s          1s 

                       
                 = 128 + 32 + 4 + 1 = (145)10 

אbinary digitbitK
אאF

decimal point bicimal pointE،
אW 

(101.011)2   = 1×22 + 0×21 + 1×20 + 0×2-1 + 1×2-2 + 1×2-3 
                         4s         2s        1s         0.5s        0.25s     0.125s 

       = 4+ 1+ 0.25 + 0.125 = (5.375 )10 
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אאאאfixed point א 
אאאאאא

אK 
אאאאF

8אEoctalאFא16EhexadecimalKא
אאאא،א

א3 bitsאFא
אא0 J7Eא

Fאאא0 J15KE 
אא15אK

אא9אאאKאאא
אאAFאא

1015אאK 
אאאא015אאW 

 الست عشري الثماني الثنائي العشري
0 0  0  0  
1  1  1  1  
2  10  2  2  
3  11  3  3  
4  100  4  4  
5  101  5  5  
6  110  6  6  
7  111  7  7  
8  1000  10  8  
9  1001  11  9  
10  1010  12  10  
11  1011  13  11  
12  1100  14  12  
13  1101  15  13  
14  1110  16  14  
15  1111  17  15  
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א197א 2F11000101EW 

(11000101)2 = 1×27 +1×26 + 0×25 +0×24 + 0×23 +1×22 + 0×21 

+ 1×20=(197)10 
W8F305EW 

(305)8 = 3×82 + 0×81 + 5×80=(197)10 
אאW16FC5EW 

(C5)16 = C×161 + 5×160 = 12×16 +5=(197)10 

א
F،Eאאאא100א

א100אאאK 
  Conversion between Number Systems   :التحويل بين أنظمة العد 2.2

 אאאאאאא
אאאK 

  From Binary to Octal  :الثماني ىالتحويل من الثنائي إل 1.2.2
אאא

FאאKEאאא
אאאאאK 

Kא10100010101אאאWمثال 
אאאא

אאאאאאK 
 

Binary           010  100  010  101 
Octal digits     2      4     2       5 

 
Kא1101111.0101111אאאWمثال 

 

  ملحقة ةخان
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 
 

 Binary              00 1   101   111.   010   111   1 00 
Octal digits          1       5        7 .       2      7       4 

Result = ( 157.274 )8 

  :التحويل من الثنائي إلى الست عشري 2.2.2
  From Binary to Hexadecimal  

א
אאאK 

Kא2F10100010101EאאWمثال 
 
 

010100010101 
Hexadecimal     5           1            5    = (515)16  

   
 (1101111.01011110)2אאאאWمثال

אK 
 

 0110    1111.    0101    1110       
Hexadecimal      6         F  .        5         E       = (6F.5E)16 

 
    From Decimal to Binary   :لتحويل من العشري إلى الثنائيا 3.2.2

אאאאא2
FאאאאEאאK

אאאאאK 
Kאאא178אאWمثال 

  

  ملحقة خانة

خانات ملحقة خانات ملحقة
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 
  المقسوم  2باقي القسمة على جةالنتي

0 Is even so 0 178 
10 Is odd  so 1 89 

010 Is even so 0 44 
0010Is even so 0 22 

10010Is odd  so 1 11 
110010Is odd  so 1 5 

0110010Is even so 0 2 
10110010Is odd  so 1 1 

Finishא 0 
 

W( 178 )10 = (10110010)2 
אאאאא2א

אאאאא،א
אאKא

K 
Kאא (42.6875)10אאWمثال 
אWאאאאW 

(42)10= (101010)2 
אאWא2 

  المضروب  العدد الثنائي حتى الآن
101010. 42.6875 
101010.1Is odd  so add a 185.375 
101010.10Is even so add a 0170.75 
101010.101Is odd  so add a 1341.5 
101010.1011Is odd  so add a 1683 



 

 

†ÔßÉàna@¿@émbÔîjİmë@ïÛŁa@kb§a@¿@òß 18

( 24.6875 )10 = ( 101010.1011 )2 

אאאWحظةملا
אאFא0.2אKE 

א2אאאאWملاحظة
אK 

   :إضافيةأمثلة 
א(100)10אאאא

אאK 
אW 

0Is even so 0100
00Is even so 050 

100Is odd  so 125 
0100Is even so 012 

00100Is even so 06 
100100Is odd  so 13 

1100100Is odd  so 11 
 Finish0 

 
אW 

(100)10 = (1100100)2 
אאאW 

( 1100100 )2  =    0110   0100  = ( 64 )16 
          6       4 

Wא 
(100)10 =  (64)16 
אאאאW 

( 64 )16 = 6×161 + 4×160 = 6×16+4 = 96+4 = 100 
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ــال אאאא(3.1415)10אWمث
אאאK 

  المضروب  العدد الثنائي
11. 3.1415 
11.0Is even so add a 0 6.283 
11.00Is even so add a 0 12.566 
11.001Is odd  so add a 1 25.132 
11.0010Is even so add a 0 50.264 
11.00100Is even so add a 0 100.528 
11.001001Is odd  so add a 1 201.056 
11.0010010Is even so add a 0 402.112 
11.00100100Is even so add a 0 804.224 

אW 
(3.1415)10 = (11.00100100 )2 

 
(11.001001)2 = 1×21 + 1×20 + 1×2-3 + 1×2-6 
                         = 2 + 1 + 1/8 + 1/64 = 3.140625 
Error = 3.1415 – 3.140625 = 0.000875  or 0.02 % 

 
  :ةيمتمثيل المعلومات الرق 3.2

The Representation of Numerical Information 
 Integers  :الأعداد الصحيحة 1.3.2

אאא
אאKאאאF0،1،2،KKKאEאK

אא19א
00010011.אאאאאא،

אאא،
אאאא
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אאאאאאsign and 

magnitudeאא.two's complement 
  Sign and Magnitude  :الإشارةوتقنية الطويلة 

אאאא،א
אאאאא،

אFEאKאאא16 
K 

 العشري الثنائي
1000000000000100  
0000000001100100  
1000000000010100  
1000000001100100  

-4 
+100

-20 
-100 

אF+00-Eא
אא-0+0K 
 Tow's Complement : المتمم الثنائي

אאאאאאא
אKאאאאא

אאאאאKאא
،FEאFאאאE

אאאאK 
אא-20 א 

= 00010100+20  
= 11101011
               +1

Complement 

= 11101100-20  
W100 JאאK 

= 01100100+100  
= 10011011
               +1

Complement 

= 10011100-100  
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אא،אא
אאאאאאאא

אFאאאאEK 
W-20+30אWمثال 

11101100-20 
   00011110+30 

00001010=(10)10

 
א؛אאאK

אאאאאא
K 

אאunsigned integers0א
1N2 −אאאאא1N2 −−
12 1N −+ −،אאאאאא

אאK 
  :مجال الأعداد الصحيحة             

  عظمىالقيمة ال  القيمة الصغرى حجم التخزين
80255

8 -128+127 
16065535 

16 -32768+32767 
32  2147483648-  2147483647

אאאא
overflowאא،אאאK

،אאא200100
300אא

א255אK1א
אאK 
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אאאאאא،א
א،אאK-20000

-30000אא16W 
 

1011000111100000-20000 
1000101011010000-30000H 
0011110010110000=+15536 

 
،א

אאאאא
אK 

  Fractional Accuracy   :ة الكسريةالدقَّ
אא אאאאKא

אאא)2/(1 1+± NN
אאאK 

א10אאא2048/1±K 

  Bytes and Nibbles  :بلاتيات والنتياالب
א

אאKאnibble
אK 

    Character Codes and Graphics  :المحرف والرسوم فراتيش 4.2
אאאאא،
Kאא

אאאK 
     Character Codes: فرات المحرفيش 1.4.2

אאא
2אNNאאK
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אאFKE
אW 

  :ASCIIفرة المعيارية الأمريكية لتبادل المعلومات يالش
American Standard Code for Information Interchange 

אאאאאK
،אIBM.EBCIDICאא

אאא
א?A?Kאא

ANSIASCIIאאא
אאKASCIIאאא

אאאK 
ASCIIא7128

،אASCIIאא8
256K128אאASCIIאASCII

אKASCII،אאא
אאFאאEא،

אאאאאאW 
SOH אאFאאE(start of header) 
STX אאא(start of text) 
ETXא(end of text) 
ACKא(acknowledgement) 

NACKnegative ack؛אא
K 

אאאא.HDLC 
אאASCIIW 

 
 
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  ASCII ارفمح جدول شيفرة
Code Char Code Char Code Char Code Char 

0 NULL 32 SP 64 @ 96 ` 
1 SOH 33 ! 65 A 97 A 
2 STX 34 " 66 B 98 B 
3 ETX 35 # 67 C 99 C 
4 EOT 36 $ 68 D 100 D 
5 ENQ 37 % 69 E 101 E 
6 ACK 38 & 70 F 102 F 
7 BELL 39 ' 71 G 103 G 
8 BKSP 40 ( 72 H 104 H 
9 HT 41 ) 73 I 105 I 
10 LF 42 * 74 J 106 J 
11 VT 43 + 75 K 107 K 
12 FF 44 , 76 L 108 L 
13 CR 45 - 77 M 109 M 
14 SO 46 . 78 N 110 N 
15 SI 47 / 79 O 111 O 
16 DLE 48 0 80 P 112 P 
17 DC1 49 1 81 Q 113 Q 
18 DC2 50 2 82 R 114 R 
19 DC3 51 3 83 S 115 S 
20 DC4 52 4 84 T 116 T 
21 NAK 53 5 85 U 117 u 
22 SYNC 54 6 86 V 118 v 
23 ETB 55 7 87 W 119 w 
24 S0 56 8 88 X 120 x 
25 S1 57 9 89 Y 121 y 
26 S2 58 : 90 Z 122 z 
27 ESC 59 ; 91 [ 123 { 
28 S5 60 < 92 \ 124 |  
29 S5 61 = 93 ] 125 } 
30 S6 62 > 94 ^ 126 ~ 
31 S7 63 ? 95 _ 127 DEL 

 
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   Universal Code (Unicode):  فرة العالميةيالش
ASCIIאא

אאFאאאא
KKKE،،אאאא

אאFא،אE،א
ASCIIKא،

Unicode،1991.אאאא
AppleSunXeroxIBMMicrosoftNovellK 

UnicodeF16EASCII
ASCIIא،65536K128אא

ASCIIאאKאא
אאUnicodeK 

 Unicodeجدول الشيفرة العالمية 

 القيمة الصغرى  القيمة العظمى الاسم اللغات
EuropeanLatin007F 0000 

GreekGreek03FF 0370 
HebrewHebrew05FF 0590 
ArabicArabic06FF 0600 

GujaratiGujarati0AFF 0A80 
ThaiThai0E7F 0E00 

CherokeeCherokee13FF 13A0 
KhamKhmer17FF 1780 

Chinese, Japanese, 
Korean

HanFAFF F900 

UnicodeאJavaא
Linux Windowsא MS officeא

אאאאwww.unicode.orgK 
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  Graphics   :الرسوم 2.4.2
אאא

אאאPixel (picture cell)Kא
אאא،FEא
F1א0אKEאאאgray 

scale،אאKא8
256K 
نةالرسوم الملو: Color Graphics   

אאאKאא
אאאאאאWאredאgreenא
blueFאRGBEKאאא

אאאfull chromatic range،
Z255Z0Z255אאאviolet،

אאK 
  )الأبيض والأسود( التمثيل أحادي اللون  -أ 

=111111112= 25510            
=001111002=6010            
=010000102=6610                

15310=100110012=             
=100110012=15310            
=010000102=6610                
=001111002=6010            
=111111112=25510            

  : التمثيل الرمادي  -ب 
=255,255,255,255,255,255
=255,255,0,0,0,0,255,255
=255,0,127,127,127,0,255
=0,255,127,0,0,127,255,0
=0,255,127,0,0,127,255,0
=255,0,127,127,127,127,0,
=255,255,0,0,0,0,255,255
=255,255,255,255,255,255
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 :التمثيل الملون  -ج 
 

b8 g8 r8b7 g7 r7  b6 g6 r6  b5 g5 r5  b4 g4 r4  b3 g3 r3  b2 g2 r2  b1 g1r1                

255255255255255255255255255255255255255255255255255255255255255255255255                

2552552552552552550  0  0  0  0  0  0  0  0  0  0  0  255255255255255255                

2552552550  0  0  2550  0  2550  0  2550  0  2550  0  0  0  0  255255255                

0  0  0  0  0  2552550  0  22721328 22721328 2550  0  0  0  2550  0  0                  

0  0  0  0  0  2552550  0  22721328 22721328 2550  0  0  0  2550  0  0                  

2552552550  0  0  2550  0  2550  0  2550  0  2550  0  0  0  0  255255255                

2552552552552552550  0  0  0  0  0  0  0  0  0  0  0  255255255255255255                

255255255255255255255255255255255255255255255255255255255255255255255255                

  الأعلى لأحادي اللون والوسط للرمادي والأسفل للملون: التمثيل البياني

אאא
K 

אאאא8אא
256×256×256=16777216F17EKאא

אאאK 
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   Summary  :ملخص 5.2
אאא

אאKאאא
א،אאאאאא

א،א،אאא
אאK 

 
   Exercises  :تمارين 6.2

1 JאאאאאאאאW 
131.625, 512.5, 0.4375, 256, 103, 63, 19, 21, 6, 15, 13, 41 

2 JאאאאאW 
aF 00110110-00011101                cF  01001001-01101000 

bF 00011111-11101010       dF 00001110-00001111 

3 JאאאאW 
000+001,  000+111,  111+110,  100+111,  100+100 

4 Jאאאאאאא
אאאKאאאאאK 

5 JאאאASCIIאW 
"Hello how are you"אאK 

6 JאאASCIIאאאFאE 
65 83 67 73 73 32 109 101 115 115 97 103 101 32 104 101 114 101. 

א؟א 
7 J     אASCII  

K 
 


