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LDS : Load Data Segment....
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Arithmetic

� Addition ;Subtraction;  Multiplication;  Division

Decimal arithmetic

� Many computers can do decimal arithmetic.

� Storing decimal numbers  12345
� ASCII format:        31  32   33  34   35

� unpacked BCD:     01  02   03  04   05

� packed decimal:    01   23  45



� AAA (adjust after addition)
ASCII, unpacked decimal

� AAS (adjust after subtraction)
ASCII, unpacked decimal

� AAM (adjust after multiplication)
unpacked decimal

� AAD (adjust before division)
unpacked decimal

� DAA (decimal adjust after addition)
packed decimal

� DAS (decimal adjust after subtraction)
packed decimal

Decimal arithmetic





� Example
mov ah, 0 ;  AX = 00 ??
mov al, "9"   ;  AX = 00 39
add  al, "3"   ;  AX = 00 6C
aaa ;  AX = 01 02 
or   ax, 3030h ;  AX = 31 32

� We have the answer in ASCII decimal

� Slower than normal binary adds

� May be faster than converting ASCII decimal to binary, adding, 
and converting back to ASCII decimal



neg Two's complement negate Syntax: neg op 

register or memory Action: op = 0 - op 

Flags Affected: OF, SF, ZF, AF, PF, CF







mov BL,0FEh
mov AL,0E5h
mul BL
� BL contains 254, AL contains 229
� After MUL
� AX contains 0E336h (58166d)
� CF=OF=1 (result requires a word)
� SF, AF, PF, and ZF are undefined

mov BL,0FEh
mov AL,0E5h
imul BL
� BL contains -2, AL contains -27
� After IMUL
� AX contains 0036h (54d)
� CF=OF=0 (result still fits in byte)
� SF, AF, PF, and ZF are undefined

AL=95

BL=10

DIV  BL

AL=09 ; AH=05

AL=20 H��..32

CL= 80 H��.128

MUL CL   ���AX= 1000

------------------------------------------

IMUL   CL  ����.AX=F000

AX=2711 H���10001 d

BL=32 H����..50 d

Div BL�.. ��.. AX=01C8



Examples of MUL and IMUL

� Say that AX = 1h and BX = FFFFh, then:
� Instruction Result DX AX CF/OF

 mul bx 655350000 FFFF 0

 imul bx -1 FFFF FFFF 0

� Say that AX = FFFFh and BX = FFFFh, 
then:
� Instruction Result DX AX CF/OF

 mul bx 4294836225 FFFE 0001 1

 imul bx 1 0000 0001 0

Examples of MUL and IMUL 
(cont.)

� AL = 30h and BL = 4h, then:
� Instruction ResultAH AL CF/OF

 mul bl 192 00 C0 0

 imul bl 192 00 C0 1

� AL = 80h and BL = FFh, then
� Instruction ResultAH AL CF/OF

 mul bl 326407F 80 1

 imul bl 128 00 80 1



Examples of DIV and IDIV

� DX = 0000h, AX = 0005h, BX = FFFEh:
� Instruction Quot. Rem. AX DX

 div bx 0 5 0000 0005

 idiv bx -2 1 FFFE 0001

� DX = FFFFh, AX = FFFBh, BX = 0002h:
� Instruction Quot. Rem. AX DX

 div bx Divide Overflow
idiv bx -2 -1 FFFE FFFF

� Example 1
Before the instruction executes:

DX:????AX: 0002 BX: 0010 (16)        CF/OF:?

IMUL BX multiplies the contents of AX by BX 

placing the 32 bit answer in DX:AX

After the instruction executes:

DX:0000 AX: 0020 (32)   BX: 0010   CF/OF:0 (Result fits in AX)

� Example 2
Before the instruction executes:

DX:???? AX: 0003 BX: 7000 (28672)     CF/OF:?

IMUL BX multiplies the contents of AX by BX

placing the 32 bit answer in DX:AX

After the instruction executes:

DX:0001 AX: 5000  BX: 7000   CF/OF:1

(Result [86016] does  not fit in AX)



CBW Instruction

� This instruction converts the signed 8-bit number in AL 
into a signed 16-bit number in AX

� NOTE:  Use this instruction only with signed arithmetic!!

� Syntax:     CBW
If bit 7 of AL is a 1, the instruction will place FF in AH.

If bit 7 of AL is a 0, the instruction will place 00 in AH.

No flags are affected by this instruction.

� Examples:
Before: AX:??40 (64)

CBW converts the signed 8-bit number in AL to a

16-bit signed number in AX

After: AX:0040 (64)




