DAIHOC

4 NOi dung chuong nay

= 2.1. Cac hé dém

* IT1110 Tin hoc dai cuong :
| | |
Phan I: Tin hoc can ban .

Chuong 2: Biéu dién dif liéu trong mdy tinh c

‘ 2.1. Biéu dién s6 trong cac hé dém | Cac hé dem ca ban
- Hﬁ d?’m la tél? hc_)’,p (_:éc kY hiﬁéu_;@ qu = Hé thap phan (Decimal System) — con ngudi
tac su’ dung cac ky hieu do de bieu dien sir dung
va xac dinh gia tri s0. = Hé nhj phan (Binary System) — may tinh st
= MOoi hé dém cd mot s6 chir s6/ky sb hitu dung
han. = Hé mudi sau (Hexadecimal System) — dung
= 5§ lugng chir s6 cla moi hé dém dugc dé viét gon cho so nhi phan

goi 1a co sd (base hay radix), ky hiéu la Hé bat phan (Octal System)
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2.1.1. HE dEm cad sO b ;2 1.1. HE dém cosO b

" HE dém cd s0 b (b22 va nguyén ducng) = trong d6, s6 N, 6 n+1 chif s8 biéu dién
mang tinh chat sau: cho phan nguyén va m chr s§ biéu dién
= cd b chit s6 dé thé hiéﬁ gia tri s6. Chir s6 cho phén sau dau phé’y, va ¢co thé Chuyén

nho nhat la 0 va I6n nhat la b-1 d6i qua hé cd s 10 nhu sau:
= gia tri (trong s0) vi tri th& n trong mot s6 cla l
hé dém bang ca s6 b Ily thlra n: bn Ny =M = Za b

= S6 duong N, trong hé dém cd s6 b dugc
biéu dién dudi dang:
Ny = @p@54---89 348 5.--2

2.1.2. Hé dém thap phan (Decimal 2.1.2. HE dém thap phan (Decimal
¥System, b=10) ; System, b=10)

= HE dém thap phan hay hé dém cd s6 10 la = S§ nguyén duong bat ky trong hé thap
mot trong cac phat minh cua nguGi A rap phan ¢ thé bidu dién nhu 13 mét téng
co, bao gom 10 chir so theo ky hiéu sau: cic s6 hang, mdi s6 hang I3 tich cia mot
0,1, ,2' 3,4,5,6,7,89 B sO v@i 10 Iy thua, trong dé s6 mi Iy

= Quy tdc tinh gia tri cua hé dém nay la moi thira dugc tdng thém 1 don vi k€& tir s6
dan vi ¢ mot hang bat ky c6 gia tri bang mi Ity thira phia bén phai nd. S6 mii Ity
10 don vi cua hang ké can bén phai. O thira ctia hang dan vi trong hé thdp phan
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System, b=10)

4 2.1.2. Hé dém thap phan (Decimal

= Vi du: S8 5246 c6 thé dugc biéu dién nhu
sau:
5246 = 5x103 + 2x102 + 4x10: + 6x100
=5x1000+2x100+4x10+6x1

= Thé hién nhu trén goi la ky hiéu mé rong
cua sO nguyén vi
5246 = 5000 + 200 + 40 + 6

2.1.3. Hé dém nhij phan (Binary

4 System, b=2)

= Vi cd s6 b=2, ching ta c6 hé dém nhi phan.
Day la hé dém don gian nhat vai 2 chir s6 la
0 va 1. MGi chir s6 nhi phan goi la BIT (viét
tat tir chir Blnary digiT). Ta co thé chuyén déi
sO trong hé nhi phan sang s6 trong hé thap
phan quen thudc.
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2.1.2. Hé dém thap phan (Decimal
System, b=10)

= Nhu vay, trong s6 5246: chir s6 6 trong sO
nguyén dai dién cho gia tri 6 don vi, chir s6 4
dai dién cho gia tri 4 chuc (hang chuc), chir s6 2
dai dién cho gia tri 2 tram (hang trém) va chir
sO 5 dai dién cho gia tri 5 nghin (hang nghin)

= S0 thuc:
= 254.68 = 2x102+ 5x101 + 4x100 + 6x10-t + 8x10-2
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2.1.3. Hé dém nhij phan (Binary
System, b=2)

= Viduy: S6 11101.11, sé tuong ducng
v@i gia tri thap phéan la :
| vitri dau cham cach

o1 1

S& nhi phin : 1 1 1 0 1

Sévitr- 4 3 2 1 0 -1 2
Trivitwi:  2° 27 2 2t 2 2t 27
He101a: 16 8 4 2 1 0.5 025

nhw viy:
11101115 = 1x16 + 1x8 + x4 + 0x2 + Ix1 + 1x0.5 + 1x0.25 = 29.75 g
s6 10101 (hé 2) sang hé thip phin sé la:
10101 =1x2* + 0x2* + 1227 + 0x2' + 1x2° = 16 + 0+ 4 + 0 + 1 =21,
12



2.1.4. Hé dém bat phan
€u dung 3 bit thi cé thé biéu dién 8 gia tri khac

nhau : 000, 001, 010, 011, 100, 101, 110, 111.
Cac tri nay tudng duong vdi 8 gia tri trong hé
thap phan 1a 0, 1, 2, 3, 4, 5, 6, 7. Trong hé bat
phan, gia tri vi tri la Iy thira cda 8.

= Vi du:

235.64=2x82 + 3x8! + 5x80 + 6x81 + 4x82 =
157. 8125,
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2.1.5. Hé dém thap luc phan (Hexa-
4 decimal System, b=16)

= Vi du:

34F5C16=3x164 + 4x163 + 15x162 +
5x16t + 12X160 = 216294,

= Ghi chu: MGt s6 ngbn ngir 1ap trinh quy
dinh viét s6 hexa phai c6 chr H & cudi
chir so. Vi du: SO F viét la FH.
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2.1.5. Hé dém thap luc phan (Hexa-
; decimal System, b=16)

= H&¢ dém thap luc phan la hé co sb
b=16, st dung 4 bit dé biéu dién 1 chit
sd. Khi thé hién & dang hexa-decimal,
ta c6 16 chir s6 gom 10 chir s6 tur 0 dén
9, va 6 chir in A, B, C, D, E, F dé biéu
dién cac gia tri s6 tuong Ung la 10, 11,
12, 13, 14, 15. VG&i hé thap luc phan,
gia tri vi tri la IQy thura cua 16

2.1.6. Chuyén doi mot so tir hé thap
phan sang hé cd s0 b

= D3i phan nguyén tir hé thap phan sang hé cg sd
b.
= Lay s6 nguyén thap phan N l[an lugt chia cho b cho
dén khi thuang s6 bang 0. Két qua sé chuyén doi N,
la cac s6 du trong phép chia viét theo th( tu ngudc lai.
= P3i phan thdp phan tir hé thap phan sang hé co
sO b
= Lay phan thap phan N [an lugt nhan véi b cho dén
khi phan thap phan cla tich s6 bdng 0. Két qua s6
chuyén d6i N, la cac s6 phan nguyén trong phép nhan
viét ra theo th(r tu tinh toan.

14

16



¢ Luu y 1: Doi tir hé 10 sang hé 2

= Chuyén d6i phan nguyén va phan lé
riéng
= Chuyén ddi phan nguyén: 2 cach
= Phan tich thanh tdng céc s6 Iiiy thira cla 2
= Chia cho 2 dudc thudng va s6 du, sau do
lai 1dy thudng chia ti€p cho 2 cho dén khi

thuong = 0, viét cac s6 du theo thd tu
ngugc lai
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‘ Pai tir hé 10 sang hé 2
= Chuyén doi phan lé

= Ldy phan |é nhan 2 r6i Idy phan nguyén, ...
—biéu dién cac phan nguyén theo chiéu

thuan
= Vi du:
0. 687500y = Ty phan nguyén cia tich
‘—

0.6875 x2 =1|[375 | phin thap phan cta tich
0.3750 x2 4075
0.75 x241|5
0.5 x2 41[.0
0.687500= 0.1011p,
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Poi tir hé 10 sang hé 2

= Vidu:
12=8+4=23+22
Két QUé: 12(10) = 1100(2)

12 2
[o] | 6 2
[o] | 3 2
s6 du 1 2
(remainders) |I| ]

Két qui: 1245 =11004,
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Poi tir hé 10 sang hé 2

= 12.6875¢10 = 1100.1011 (;

0. 6875 1y ="y phin nguyé ci tich
12 }27 B e
L6 |2 0.6875 2 31{375 | phin thip phincia tich
[ ’ 0.9750 12 30|75

56 du

i 0 075 x2315
0.5 %2410

0.68751= 01011

(remainders)

Kétqui: 1249 =1100y
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sang Hexa

o A Luu y 2: chuyé&n doi nhi phan
#Dm tu he 10 sang he 2 ;

HE thip phin Heé nhi phin | HE mudi sy

o] 0000
0001

= Bai tap: doi s6 35.375. sang hé 2 = Duyét tUr phai sang
trdi, chia thanh cac
nhom 4 bit, sau doé
thay ting nhom 4 bit
bang mot chir so6
Hexa 0 Lot
™ \/i (le: 11 1011

12 1100

10 00112 = 2316 s o

0010
0011
0100
0101
0110
0111
1000

Lo T B o N e P R

W
HOE DO EE o oo o B s = o

14 1110
Y Y 15 1111
2 3

21 22

* Chuyén doi thap phan sang Hexa 2.1.7. Ménh dé logic

= Ménh dé logic la ménh dé chi nhan mot trong

= Thap phan — Hexa: 14988 — ? 2 gi& tri : Dang (TRUE) hodc Sai (FALSE),

14988 :16 = 936 du 12tuclaC tuong duong v&i TRUE = 1 va FALSE = 0.
936: 16 = 58 du 8 = Qui tdc: TRUE = NOT FALSE va FALSE = NOT
58:16= 3 dv 10tdcla A TRUE
3:16= 0 du 3 = Phép toan logic ap dung cho 2 gia tri TRUE va
Nhu vdy, ta c6: 149885, = 3A8C FALSE (g v&i t6 hgp AND (va) va OR (hodc)

nhu sau:
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Ménh dé logic NOi dung chuong nay

| |
x ¥ XANDy | XORy Y S .
TRUE | TRUE | TRUE | TRUE = 2.2. Bieu dien du lieu va don vi do
TEUE | FALSE | FALZE TEUE u
FALZE | TETUE | FALSE TETE =
FALZE | FALSE | FALZE FALZE -
| |
| |
25 26
2.2. Bieu dien du lieu trong may o N
tinh va don vi do Nguyen tac chung (tiep)
A o = Cac dir liéu dang s6 (s6 nguyén hay s6 thuc) sé dugc
" 2.2.1. Nguyen tac chung , chuyén déi truc ti€p thanh cac chudi s6 nhi phan theo cac
= Thong tin va dir liéu ma con ngudi hiéu dugc ton tai chuén nhéat dinh.
dudi nhieu dang khac nhau, vi du nhu cac so lieu, cac = Cac ky tu dugc ma hoa theo mét b méd cu thé, ¢ nghia la
ky tu van ban, am thanh, hinh anh,... nhung trong mdi ky tu s& tuong (ing v&i mét chudi s& nhi phan.

mdy tinh moi thdng tin va dir liéu déu dugc biéu dién

b&ng s6 nhi phan (chudi bit). = Cac dir liéu phi s8 khac nhu 4m thanh, hinh &nh va nhiéu

dai lugng vat ly khac mudn dua vao may phai s6 hoa

= D& dua dif lieu vao cho may tinh, can phai mé hoa n6 (digitalizing). C6 thé hiéu mot cach don gian khai niém sd
ve dang nhi phan. VGi cac kieu de,_“e-u khac nhau can hod nhu sau: cac dif liéu tu nhién thudng la qud trinh bién
co cach ma hoa khac nhau. Cu the: déi lién tuc, vi vay dé dua vao may tinh, nd can dudc bién

doi sang mot ddy hitu han céc gid tri s6 (nguyén hay thuc)
va dudc biéu dién dudi dang nhi phan.
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Nguyén tac chung (ti€p)

= V&i cac tin hiéu nhu am thanh, video,
hay cac tin hiéu vat ly khac, qui trinh
ma hod dugc biéu dién nhu sau:

Tir higu . )
Tinhigu dién B
ity ) lign tue & Zog& | Tinhigu sd
B3 cam bidn - B chuyén d0] My finh
— tin higu | fong tu =0 > i
{Sensor) (Convert ADY

29

¥ 2.2.2. Ban vi thong tin

= Pon vi nhd nhat dé biéu dién thong tin goi 1a bit. Mot
bit tuong 'ng vai mot su' kién cd 1 trong 2 trang thai.

= Vi du: MGt mach den cd 2 trang thai la:
= T&t (Off) khi mach dién qua cong tac la hg
= MG (On) khi mach dién qua cong tac la dong

= S§ hoc nhi phan st dung hai ky s6 0 va 1 dé biéu
dién cac sO. Vi kha nang s dung hai s6 0 va 1 la nhu
nhau nén mot chi thi chi gom mot chir s6 nhi phan co6
thé xem nhu' 13 don vi chira théng tin nhd nhét.
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Nguyén tac chung (ti€p)

= Tuy rang moi dif liéu trong may tinh déu & dang nhj

phan, song do ban chat cua dir liéu, ngudi ta thudng

phan dir liéu thanh 2 dang:

= Dang co ban: gém dang s6 (nguyén hay thuc) va dang ky tu.
S6 nguyén khdng dau dugc biéu dién theo dang nhi phan
théng thudng, s6 nguyén c6 dau theo ma bu hai, con s8 thuc
theo dang dau phay déng. P& biéu dién mét di liéu co ban,
ngudi ta sir dung 1 s8 bit. Cac bit nay ghép lai v6i nhau dé tao
thanh cum: cum 8 bit, cum 16 bit,...

= Dang c6 cau tric: Trén cd sd dif liéu cg ban, trong may tinh,
ngudi ta xay dung nén cac dit liéu cé cau tric phuc vu cho cac
muc dich s dung khac nhau. Tuy theo cach “ghép” chlng ta
c6 mang, tap hdp, xau, ban ghi,...
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bon vi dir liéu (tiép)

= Bit la ch{ viét tdt cia BInary digiT. Trong
tin hoc, ngudi ta thudng st dung cac don vi
do I16n hon nhu sau:

Téngoi | Ky hitu Gid tri
Byte B 8 bit
KiloByte | KB 2B = 1024 Byte
MegaByte | ME 222 B
GigaByte | GB 24DB
TeraByte | TB < B

32



4 2.3. Bi€u dién s6 nguyén

= S0 nguyén gom sb6 nguyén khong dau
va sO nguyén co dau.

= V& nguyén tac déu dung 1 chudi bit dé
biéu dién.

= DGi vai s6 nguyén co dau, ngudi ta sur
dung bit dau tién dé biéu dién dau va
bit nay goi la bit dau.

33

4Vl’du:

= Biéu dién cac s8 nguyén khdéng déu sau day
bang 8 bit:
A =45 B =156
Giai:
A=45=32+8+4+1=25+23+22+ 20
— A=00101101
B=156=128+16+8+4 =27+ 244+ 23 +
22
— B =1001 1100

35

2.3.1. Biéu dién s6 nguyén khdng
dau

= Dang téng quat: gid str dung n bit d€ biéu dién
cho mot s6 nguyén khong dau A:
An-18n-2...238,3130
= Gia tri cta A dudgc tinh nhu sau:
A=a, 2" +a, 2" +.. . +a?2 +a,2’

A= nz_f a2’
i=0

= Dai biéu dién clia A: tir 0 dén 2n- 1
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Vi du (ti€p)

= Cho cac s6 nguyén khong déu X, Y dugc biéu
dién bang 8 bit nhu sau:

X =0010 1011
Y = 1001 0110
Xac dinh gia tri cua X,Y

Giai:
X =0010 1011 = 25+ 23+ 21+ 20
=32+8+2+1=43
Y=10010110=274+ 24+ 22+ 21
=128+ 16 +4 + 2 =150

36



4V6i n = 8 bit ; Biéu dién sd nguyén khdng dau

= Dai bi€u dién 1a [0, 255] = Tryc s& hoc may tinh: = VGi n = 16 bit:
00000000 = O = dai biéu dién: [0, 65535]
0000 0001 = 1 = VGi n = 32 bit:
0000 0010 = 2 = dai biéu dién: [0, 232-1]
0000 0011 = 3
1111 1111 = 255
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2.3.2. Biéu dién s nguyén co . o
‘ dau | Bieu dien sO nguyen co dau
= Khai niém vé sb bu = S0 bu 1 va s6 bu 2 (hé nhi phan)
= S6 bu 9 va s6 bu 10 (hé thap phan) . Gié} str c6 1 s6 nguyén nhi phan A dugc
= Gia sf ¢4 1 s6 nguyén ¢ dau A dugc biéu dién biéu dién = n bit nhi phan
bai n chir s& thap phan. = SGbu 1ciuaA: (2n-1)-A
'S6bl‘.|9CC|aA:(10"'1)—A .S6bl‘,|2Cl:|aA' 2"—A

= SO bu 10 cia A: 10n—A

=S5bu10=s8bu9 + 1 "S6bu2=s0bul+1
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S6 bu 1 va bu 2 (ti€p)
= Vidu: n=4bit, A=0110

1111 _ 10000
" 0110 0110 /-
sébu1: 1001 1010

SO bu 2:

e mmm

‘ Biéu dién sd nguyén cé dau bing

sO bu 2

= VGi s6 am: dudc biéu dién bang sd bu 2
clia s6 duong tudng Uing
= bita,; =1
= Dang tdng quat clia s6 am:1a,.,...8,813g
= Gia tri cia s6 am: ) .
4=2""1+'% a;x2'
= Dai biéu dién: [-2n1-1] 0
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Biéu dién sd nguyén cé dau béng
sO bu 2

= Dung n bit d& bidu dién s& nguyén cé dau: @n-13n-2...3,8130
= VG&i s6 khong am:

= bita,; =0

= cac bit con lai biéu dién do I6n clia s& duong dé

* Dang téng quat clia s6 duong: 0an-;...8,81d

* Gia tri clia s6 dudng:

= Dai biéu dién: [0,2n1-1]
n-2 :
A=y a;x2'
0

42

sO bu 2

| Biéu dién sd nguyén cé dau béng

= K&t hdp lai, ta c6 dai biéu dién cua sb
nguyén cé dau n bit la:
o [-21, 201 - 1]

= COng thirc tong quat:

n—2 ;
Ad=—a, , x2"'+ ¥ a;x2'
0
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‘ MOt sO vi du vé sO nguyén co dau

= Xac dinh gia tri ca cac s6 nguyén co dau 8 bit
sau day:
A =01010110
B =1101 0010
Giai:
A=20+24+22+21=64+16+4+ 2= +86
B=-27+26+24+21=-128+64 + 16 + 2 = -46
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# Trudng hdp cu thé

= Trudng hgp 8 bit: bi€u dién cac gia tri
tir -128 dén +127

0000 0000 = 0 Truc sé hoc:

0000 0001 = +1 -128 21012 127

0111 1111 = +127 Truc s6 hec may tinh: , 400 4 v
1000 0000 = -128 ( * *3w
1000 0001 = -127

11111110 = -2 P

1111 1111 = -1
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; Bai tap

= Bi€u dién cac s6 nguyén sau véin = 8
bit:
= X=+58
= Y=-80

= Xac dinh gia tri ctia s6 nguyén cé dau 8
bit: Z = 1100 1001

Trudng hap cu thé

= V&i n = 16 bit, dai biéu dién:
= [-32768, + 32767]

= V@i n = 32 bit: -231 dén 231 -1

= V@i n = 64 bit: -263 dén 263 — 1

= Chuyén ddi tir byte thanh word:
= d0i v3i sO dudng thém 8 bit 0 bén trai
+19 = 0001 0011 (8 bit)
+19 = 0000 0000 0001 0011 (16 bit)
= dGi vaGi s6 am thém 8 bit 1 bén trai
-19 = 1110 1101 (8 bit)
-19 = 1111 1111 1110 1101 (16 bit)

46
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#Binary Code Decimal Code

= DUng 4 bit d& mé hda tirng chir s8 thap
phan tr 0 dén 9
050000  ..........
150001 8-»1000
............ 9-51001

= CH 6 td hgp khdng dung: 1010, 1011,
1100, 1101, 1110, 1111

#Binary Code Decimal Code

= Phép cdng sb BCD:
35 » 00110101,
+ 61 —> +0110 0001,
96 « 10010110,
87 — 10000111,
+96 > +1001 0110,
183 100011101,

49

¢Binary Code Decimal Code

= 3550011 OIOIBCD
= 6150110 00015cp
= 1087—0001 0000 1000 01115

= C(r 1 chir s6 thap phan don Ié dugc ma
hda bang 4 bit

50

¢Binary Code Decimal Code

= Hiéu chinh:
= Nhan xét: 7 + 6 hay 8 + 9 déu vugt 9 nén
cb nhé.
= Hiéu chinh bang cach cdng thém 6 & nhiing
vi tri ¢ nhé (>9)
10001 1101
+ 0110 0110 « hiéu chinh

0001 1000 0011, ., —» két qua dung

52



%Céc ki€u luu trir s6 BCD ¢N6i dung chucng nay

= BCD khong goi (Unpacked BCD): mdi s8 .
BCD 4 bit dugc luu trir trong 4 bit thap cua
moi byte. Vi du: S6 35 dugc luu trir:

o lou [ | oo | « 2.4, Phép todn s hoc v6i 56 nguyén

= BCD gdéi (packed BCD): hai s6 BCD dugc -
luu trlr trong Mot byte. Vi du: S6 35 dugc .
luu trir: -

53 54

2.4. Cac phép toan so hoc vai s6 2.4. Cac phép toan so hoc vai sO
nguyén ‘ nguyén

= Phép cong s6 nguyén khong dau = Phép cdng s6 nguyén khéng dau

= Tién hanh cong lan lugt tirng bit tir phai qua
trai.

n bit = Khi cong hai s6 nguyén khong dau n bits ta
thu dugc moét s6 nguyén khong dau cling n
< Cou Bd cdng n-bit K Ca bItS. i
= Néu tong cua hai s6 dé I6n han 2n-t thi khi do
bt sé tran sO (C,: = 1) va két qua sé la sai.
v = D€ tranh hién tugng nay, ta dung nhiéu bit
s hon

55 56

Y X

n bit

v v




Vi du phép cdng sO nguyén
khong dau

= Vi trudng hop 8 bit, néu téng nho han 255 thi
két qua dung

57 = 00111001
34 = 00100010

51 = 01011011

20% = 11010001
73 = 01001001

282 = 100011010

Bit tran ra ngoai == kbt qua = 26 14 sai. .

Cong hai s6 nguyén c6 dau

hi cong 2 s6 nguyén cé dau n bit, khdng quan
tam dén bit Cout, va két qua nhan dugc la n bit:
= COng 2 s6 khac dau két qua ludn dung
= COng 2 sb cung dau:
= néu dau két qua cung dau vdi cac s6 hang thi két qua
la dung.
= néu két qua cd dau ngudc lai, khi d6 cé tran xay ra
(Overflow) va két qua bi sai
= Tran xay ra khi tdhg ndm ngoai dai biéu dién
[-(2m1),+(2n1 - 1)]

59

Phép dao dau

= Phép dao dau thuc chat la lay bu 2

+37 = 0010 0101 -37 = 1101 1011
buil: 11011010 bu 1: 0010 0100
+1 +1
bu 2: 11011011 = -37 bu 2: 0010 0101 =
+37
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Cong hai s6 nguyén co6 dau- vi du:

(+70) = 0100 0110
+(+42)= 0010 1010
+112 = 0111 0000 = +112

(+97) = 0110 0001
+(-52) = 11001100 (vi +52 = 0011 0100)
+45 =10010 1101 = +45
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4 Cong hai s6 nguyén co dau- vi du:

(+75) = 0100 1011
+(+82)= 0101 0010

+157 = 1001 1101 = -99

tong vu'cot +127 — chuyén sang bén &m

(-104) = /3\001 1000 (vi +104 = 0110 1000)
+ (-43) = [1&01 0101 (vi +43 = 0010 1011)

-147 <1/0110 1101 = +109 > sai
khd /
ong

9 am + am — duong
quan tam 61

4 Nhan s6 nguyén khong dau

1011 S4 i nhan (11)

v 1101 Sonhan {13
1011
0000 Cac tich riéng phan
1011
1011

10001111 Tich (143)

63

; Nguyén tac thuc hién phép trir

= Phép trur hai s6 nguyén: X-Y = X + (-Y)
= Nguyén tic: 18y bu 2 ctia sb trir Y dé
dugc -Y, sau d6 cong vdi so bi trir X

; Nhan s6 nguyén khong dau

= C3c tich riéng phan dugdc xac dinh nhu sau:
= néu bit cta s6 nhan = 0 thi tich riéng phan = 0
= néu bit cia s6 nhan = 1 thi tich riéng phan = s6
bi nhan
= tich riéng phan ti€p theo dugc dich trai so vdi tich
riéng phan trudc do
= Tich = téng céc tich riéng phan
= Nhan 2 sd nguyén n bit, tich c6 do dai la 2n
bit (khéng bao gid tran)
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Nhan hai s6 nguyén c6 dau

S0’ dung thudt giai nhan hai s6 nguyén khéng

dau

Budc 1: chuyén d6i s6 bi nhan va s6 nhéan

thanh s6 duong terng U'ng

Budc 2: nhan 2 s6 dugng bang thuat gidi da

hoc, dudc tich cua 2 s6 derng
Budc 3: hiéu chinh dau cua tich nhu sau:

* néu 2 thura s6 ban dau cung dau thi khéng can
hiéu chinh

* néu 2 thira s6 ban dau la khac dau thi ta Idy bu 2

cua tich & két qua budc 2

Chia s6 nguyén co dau
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Budc 1: Chuyén dbi s6 bi chia va sd chia vé thanh s6
dudng tuong ('ng.
Budc 2: S dung thuat giai chia s6 nguyén khong dau
dé chia hai s6 dudng, k&t qua nhan dudc 13 thudng Q
va phan du R déu la dudng

Budc 3: Hiéu chinh dau cua két qua nhu sau:
(Luu y: phép dao dau thuc chat la phép 13y bu hai)

S0 bi chia SO chia Thuong SO du
duaong ducng gilf nguyén | gilt nguyén
duong am dao dau | gilr nguyén

am dugng dao dau dao dau
am am gilr nguyén | dao dau
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; Chia s6 nguyén khong dau

bichia 10010011 “HP 54 chia
1011 ¥ o Thuromig
0a1170
1011
001111
1011 L
100 Phan dur

NOi dung chuong nay

= 2.5. Tinh toan logic vé&i s6 nhi phan
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2.5. Tinh toan logic vd&i s6 nhi phan
AND | OR | XOR

0 0 0 0 0

0 1 0 1 1

1 0 0 1 1

1 1 1 1 0

* 2.5. Tinh toan logic vd&i s6 nhi phan

= Thuc hién cac phép toan logic vGi 2

sO nhi phan:

= K&t qua la 1 s6 nhi phan khi thuc hién
cac phép toan logic vdi trng cap bit cua
2 sO nhi phan dé

= Cac phép toan nay chi tac dong lén
tung cap bit ma khong anh huéng dén
bit khac.

; 2.5. Tinh toan logic v&i s6 nhi phan

NOT
0 1
1 0
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| 2.5. Tinh toan logic v&i s6 nhi phan
D: A = 1010 1010 va B = 0000 1111

AND OR XOR NOT
1010 1010 01010101
0000 1111 11110000
00001010 (10101111 10100101

Nhén xét: +Phép AND dung dé xod mét sd bit va gilt
nguyén 1 so bit con lai.
+Phép OR dung dé thiét 1ap 1 sd bit va gilr
nguyén 1 so bit khac. 7




; NOi dung chuong nay ; 2.6. Biéu dién ky tu

o = Nguyén tic chung:

n = Céc ky tu cling can dugc chuyén ddi thanh
chudi bit nhi phan goi la ma ky tu.

= S6 bit duing cho mdi ky tu theo cadc ma
khac nhau la khac nhau.

- Vd : B0 ma ASCII dung 8 bit cho 1 ky tu.

= 2.6. Biéu dién ky tu B6 ma Unicode dung 16 bit.
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ASCII Chart
B6 ma ASCII (American Standard Code
for Information Interchange)

0 1 2 3 4 5 6 7 i 9 A B C D E F

O |MUL|SOH:STH: ETHiEOT iENQ:ACK | BEL| BS ¢ HT ¢ LF : ¥T ¢ FF { CR | S0 { 5I

0 ANSI (American National Standard Institute) 1 |DLE|DCT DC2 DC3 DC4|NAK SYNETB|CAN EM |SUB |ESC| FS | BS | RS  US
thiét ké slec t " H# $%0 ' () * + , - /
= http://www.asciitable.com/ 5|81 23456789 ::<=>7
= ASCII la bé mé dugc dung dé trao déi théng tin s /@A BCDEFGHI JKLMND
(1) <au 86 md 18ng cho 8 bit v Co the bics e (PORSTUDWRYZL NI
256 ky tu khac nhau trong may tinh 6 abcdefghijkIlmno
= B md 8 bit —» ma hda dugc cho 28 = 256 ki tu, lpars tuvwryz { |} ~=

cd ma tur 004 + FFys, bao gom:
= 128 ki tu’ chudn cé m3 tir 00, + 7Fy¢

= 128 ki tw md& rong cé ma tur 80,6 + FFy¢
75 1 Physical Device Controls: Format Effectors



B6 ma ASCII (tiép)

= 95 ki tu’ hién thi dugc:cod ma tir 20,6 +
7E16
= 26 chil cdi hoa Latin 'A' + 'Z' cO ma tu 41, +

5As6

= 26 chif cai thudng Latin 'a' + 'z' c6 ma tu
6116 - 7A16

= 10 chir s6 thap phan '0' + '9' cé ma tUr 304
+ 39
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piéu khién dinh dang

BS |Backspace — Lui lai mét vi tri. Ky tu diéu khién con tré
lti lai mat vi tri.

HT |Horizontal Tab — Ky tu diéu khién con tré dich di mét
khoang dinh trudc

LF |Line Feed — Ky tu diéu khié€n con tré xuéng dong

VT |Vertical Tab — Ky tu diéu khién con tré dich di mot s6

dong

FF |Form Feed — Ky tu diéu khién con tré chuyén xudng dau
trang tiép theo.

CR | Carriage Return — Ky tu diéu khién con tré vé dau dong
hién hanh.

79

B& ma ASCII (tiép)

= 95 ky tu’ hién thi dugc:
= Cacdaucau:.,?!:; ..
= Cac dau phép toan: + - * / ...
= MGt sO ki tu' thong dung: #, $, & @, ...
= D3u cach (ma la 204)

= 33 ma diéu khién: ma tlr 00,4 ~ 1F; va
7F16 ding d€ m3 hoda cho cac chiic ndng
diéu khién

78

Cac ky tu m@ rong clia bang ma ASCII

= Pudc dinh nghia bai:
= Nha ché tao may tinh
= Ngudi phat tri€én phan mém
= Vidu:
= B0 ma ky tu md rong cia IBM: dugc dung trén may
tinh IBM-PC.
= BO ma ky tu md rong ctua Apple: dugc dung trén may
tinh Macintosh.
= Cac nha phat trig%’n phan mém tiéng Viét cling da thay
doi phan nay dé ma hoa cho cac ky tu riéng cua chir
Viét, vi du nhu b0 ma TCVN 5712,
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4 B6 ma Unicode

= Do cac hang may tinh hang dau thiét ké

= La b6 ma 16-bit, Vay sG ky tu' cd thé biéu
dién (ma hoad) la 216

= Ppugc thiét ké cho da ngbn nglr, trong do
cé tiéng Viét
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4 2.7. Biéu dién s6 thuc

= 2.7.1. Nguyén tac chung
= P& biéu dién s6 thuc, trong may tinh ngudi ta
thudng dung ky phép diu phdy déng (Floating
Point Number).
= TOng quat: mot s& thuc X dudc bidu dién theo
ki€u s& ddu phdy doéng nhu sau:
=X = M *Re
= M la phan dinh tri (Mantissa)
* R la cd s6 (Radix)

= E la phan mii (Exponent)
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; NOi dung chuong nay

= 2.7. Biéu dién sb thuc

; 2.7.2. Chun IEEE754/85

= CdsOR=2
= Cac dang:
= 32 — bit (4 byte float trong C)
= 48 — bit (real trong Pascal)
= 64 — bit (8 byte)
= 80 — bit (10 byte)
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Cac dang biéu dién chinh

31 30 23 22 0

= trudng S ndm bén tréi nhat biéu dién dau
= e:mi

= m: dinh tri
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Dang 32 — bit

= Cac quy udc dac biét

= Cac bit ctia e = 0, cac bit cia m = 0 thi X = +0

x000 0000 0000 0000 0000 0000 0000 0000 —» X = +0

= Cac bit cila e = 1, cac bit cia m = 0 thi X = +w0

x111 1111 1000 0000 0000 0000 0000 0000 — X = oo

= Cac bit cia e = 1, con m cé it nhat 1 bit = 1 thi
n6 khdng biéu dién cho s nao ca (NaN — Not A
Number)

87

Dang 32 — bit

S la bit dau

= S =0:5s0dudng

= S=1:s06am
e ( 8 bit) la ma excess — 127 cta phan mii E:

= E=e-127

= khi e = 0 thi phan mii = -127, khi e = 127 thi phan mi = 0
= e, = 255 (8 bit)

= gia tri 127 goi la do léch (bias)

m (23 bit) la phan 1é cta phan dinh tri M: M=1.m
Cong thirc xac dinh gia tri cta sb thuc:

X = (-1)s * 1.m * 2e127
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Dang 32 — bit

= D3ij biéu dién gia tri
= D-127 dén 2+127
= 10-38 dén 10+38

-2+127 _2-127 + 2-127 + 2+127
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4 Dang 32 — bit. Vi du:

= Xac dinh gia tri cla s6 thuc dugc biéu dién
bang 32 bit nhu sau:
1100 0001 0101 0110 0000 0000 0000 0000
=S=1->s0am
= ¢ =10000010, =130 > E=130-127=3
. Véy, X=-1.10101100*23 = -1101.011 = -13.375
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4 Dang 64 — bit

= S la bit dau
= e (11 bit): ma excess-1023 cua phéan
miE—>E=e-1023
= m (52 bit): phan Ié cua phan dinh tri M
= Gia tri s thuc:
X = (-1)s * 1.m * 2e-1023
= DAi gid tri biéu dién: 10-308 d&n 10+308
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; Dang 32 — bit. Vi du (ti€p):

= 0011 1111 1000 0000 0000 0000 0000 0000
= Kétqua = +1.0

; Dang 80 — bit

= S |a bit dau
= e (15 bit): ma excess-16383 cua phan
miE - E=e- 16383
= m (64 bit): phan lé cta phan dinh tri M
= Gia tri s thuc:
X = (-1)s * 1.m * 2e-16383
= D3 gia tri biéu dién: 10-4932 dén 10+4932
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Thuc hién phép toan s6 ddu phay dong

= X1 = M1 * Re1
= X2 = M2 * Re2
= Ta co:

= X1 * X2 = (M1 * M2) * Ret+e2
= X1 /X2 =(M1/M2) * RetL-e2
" X1 £X2 = (M1* Rere2 + M2) * Re2, Vi E2 > E1
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Phép cong va phép tru

= Ki€ém tra cac s6 hang c6 bang 0 hay
khong.

= Hiéu chinh phan dinh tri.

= COng hoac trur phan dinh tri.

= Chuan hoa két qua.
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; Cac kha nang tran so

= Tran trén s6 mii (Exponent Overﬂow) mi duong vuct ra

khoi gia tri cuc dai cia s6 mi duong cd thé (—)

= Tran dudi s6 mii (Exponent Underflow): mii am vuot ra

khoi gid tri cuc dai clia s6 mii &m cd thé (—0)

= Tran trén phan dinh tri (Mantissa Overflow): cong hai phan

dinh tri c6 cung dau, két qua bi nhd ra ngoai bit cao nhat.

= Tran du@i phan dinh tri (Mantissa Underflow): Khi hiéu
chinh phan dinh tri, cac s6 bi mat & bén phai phan dinh tri.

Hoi - dap
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