| ecture 8: CAC PHEP TOAN NHI

3 PHAN

Bién soan:Th.S Bui Quoc Bao
(Base on Floyd, Pearson Ed.)




i CONTENT
s BINARY ADDITION




,_h BINARY ADDITION

Input Output

A
0
0
1
1

= | Ol | O]l




* BINARY ADDITION WITH CARRY

Input Output
A B Ci
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1




‘_L EXAMPLE

12+13="



SUBTRACTION

Input Output
A B
0 0
0 1
1 0
1 1




!_h SUBTRACTION WITH CARRY

Input Output
A B Ci BORROW D
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1




‘_L EXAMPLE
O 23 = 11=?




i OVER FLOW

= MOt s6 nhi phan n bit sé biéu dién con
sO thap phan khong dau tu 0 - 2n-1

= Trong hé thong so, do rong bit la co
dinh.

= Khi két qua cla cac phep tinh vuot qua

kh& nang bi€u dieén clia hé thdng, ta ndi
hé thong bi tran so (over flow)

0000 0001 0010 1110 1111

>o | I | | | | —
M | | | ' | '
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i OVER FLOW EXAMPLE

= Vi du (dung so6 4 bit):

- +15 1111
- 43 0011
- +18 10010

= Vi hé thong chi co 4 bit, nén két qua seé la 2.
Hé thong bi tran soO.



i SIGNED NUMBER

= Trong thé gidi thuc, chung ta bleu dién s6
thuc bang cac ki hleu dau va gia tri:

s VD: -14 +15

= Trong hé thdng s6, ta cling cd thé biéu dién
sO am va sO du’o’ng

= CO 3 cach biéu dlen sO cO dau: dung bit dau
va bién do, dung sb bu 1, dung so bu 2.




i SIGN AND MAGNITUDE

Bit dau tién biéu dién dau: 0100 = + 4
sign: 0 = positive (or zero), 1 = negative 1100 = -4

= C&c bit con lai biéu dién bién dd

= Tam biéu dién cta 1 so n bit:
—(2"1-1) dén + 211

= Bat Igi: -5

Khi tru pha| so sanh 4
bién dd 2 s6 dé quyét

dinh dau cua két qua i
S6 0 ¢ 2 cach biéu dién




1S COMPLEMENT

= BU 1 ciia mot s6 nhi phan la bu cta tat ca cac bit cta nd
VD: (0111), cé bu 1 1a (1000),

NEu N la mot s6 ducng, thi so -N la ((2"-1)-N)

= VD: biéu dién s6 -7:

24 = 10000
1 = 00001
24—1 = 1111
7 = 0111
1000 = -7 in 1s complement form




1S COMPLEMENT

= TAm biéu dién tir — (2"1-1) dén + 211
= S8 0 co 2 cach biéu dién

= Bit cao dong vai
tro bit dau

0100 =+ 4

1011 =-4




i ADDITION AND SUBTRACTION

4
+3

N

0100
0011
0111

0100
- 0011
0001

>

—4

+ (=3)

— 0100

+1100
10000

0001

-7

—— 1011
1100

|, 1011
|

1
1

1000

Thuc hién phép tru
bang cach cong bu 1
cua so tru

SO nhd bit cao nhat
cong vao bit thap cua
két qua




i 2S COMPLEMENT

= SO bu 2 cta 1 s6 bang bu 4

Ju & LHC 2 = 10000
1 cua no cong 1. subtract 7 = 0111
[ | NeU N Ia 1 SO CILIJO'I"Ig, thl 1001 = repr. of -7

sOoamcuanola2r—-N
(n la sO bit cua N)

Cach lam nhanh: lay bu 1 cong 1
VD: 3 =0011 -> -3 =1100+1 = 1101




2S COMPLEMENT

S6 0 chi c6 mot biéu
dién :

Tam biéu dién ctia 1 sb
n bit la 21— 1 dén -2n1

Biéu dién bu 2 cd nhiéu
tién Igi han 2 cach bieu
dién trudc, vi vay dugc
dung nhiéu trong cac hé
thong so




i ADDITION AND SUBTRACTION

= Phép trUr thuc hién bang cach cong vdi bu 2
cua so tru.
= B0 di sO nhG cua bit IGn nhat.

4 0100 -4 1000
+3 0011 + (- 3) 1101

7 0111 -7 11001

4 0100 -4 1100
-3 1101 +3 0011

1 10001 -1 1111



i WHY CAN THE CARRY-OUT BE IGNORED?

= Bit nhG cao nhat dung dé kiém tra tinh trang tran sd
= Khi khdng tran s, bit nhG cao nhat co thé bang 1 nhung cd thé

bo qua
. -M+N khi N>M:
M¥ + N=2"- M) + N = 2"+ (N-M) (bo bit

nhd cling nhu bo 2" trong két qua)

» -M+ (-N) khi M+N < 2nt:

» M)+ (=N)=M*+ N*=(2-M)+(2-N) =2"-(M + N)

+ 2N

» B0 di sd nhg chinh 1a bd di 2™ két qua con lai chinh 1a biéu dién
—(M+N) dugi dang bu 2



OVER FLOW

= Tran s6 xay ra khi két qua vugt qué tAm biéu dién so.




OVER FLOW

= Tran so khi s6 nhé vao bit nhd khong bang s6 nhd tir bit
nhd dua ra ngoai.

5 0111 _7 1000
3 0101 o 1001
a 0011 — 1110
verflow 1000 Cverfiy | 10111

00O0O 1111

i 0101 3 1101

i 0010 —5 1011
— 0111 :g 11000

no overflow no overflow



HALF ADDER

A half adder adds two bits, Aand B
and produces a Sum and CarryOut

X X X Y |Sum CarryOut
- + Sum O O 0 0
Y s 0O 1 1 0)
1 O 1 0
1 1 0 1
CarryOut
_ _ X
Sum = XY v XY ' Dﬂ
—¢
=X DY Y

CarryOut
CarryOut = XY




FULL ADDER

lCarryIn

A full adder adds two
> Sum bits, A and B, and a
|F > | Carryln and produces
- a Sum and CarryOut
lCarryOut
Cout Cin Sum Cin
Cin Cin
A} 0 1 A} 0 1
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4 BIT RIPPLE ADDER

lCarryInzO
0 > Cln
Sumg
B, | T
i,Out
Al > Cln
Sum,
B, | T
iIOut
A2 > Cln
Sum,
B, +
—_— >
iIOut
A3 > Cln
Sum;
B, | T
COut




4 BIT RIPPLE CARRY ADDER/SUBTRACTOR

+

Subtract_

lCanym

_AO_) CIn

BO + M@—)
E CiOut
_AI_) CIn

B; + Sum,
E iOut
L Cln

B, + Sum,
E iOut
Aq > Cln

B, + Sum, .
E COut

ijwom



‘L BCD CODE




