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2. Arithmetic Instructions:

ADD ADC SUB SBB MUL IMUL DIV IDIV CMP NEGATE

INC DEC DAA DAS AAA AAS AAM AAD CBW CWD

These instructions usually perform the arithmetic operations, like addition,
subtraction, multiplication and division along with the respective ASCII
and decimal adjust instructions. The increment and decrement
operations also belong to this type of instructions. The arithmetic
instructions affect all the conditional code flags. The operands are either
the locations immediate data depending upon the
addressing mode.

ADD: Addition: This instruction adds an immediate data or contents of a
memory location specified in the instruction or a register (source) to the
contents of another register (destination) or memory location. The result
Is in the destination operand. However, both the source and destination
operands be memory operands. That means memory to
memory addition is not possible. Also, the contents of the segment
registers be added using this instruction. All the condition code

are affected depending upon the result.

Syntax:

I ADD mem/regl, mem/reg2

[mem/regl] = [mem/reg2] + [mem/reg2]

Ex: ADD BL, [ST]
ADD AX, BX
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ii. ADD mem, data 5530 pa Jalatl) a0
[mem] = [mem]+data

Ex: ADD Start, 02H starts_sSIW A ol gis sa
ADD [SI], 0712H

ii. ADDreg, data_ Jswal) ) AL dad 28 ) AL o
[reg] = [reg]+data

Ex: ADD CL, O5H
ADD DX, 0132H

iv. ADD A, data Jaual) pa aB) aa
[A] = [A]+data

Ex: ADD AL, 02H
ADD AX, 1211H

Examples with addressing modes:

1. ADD AX, 0100H Immediate

2. ADD AX, BX Register

3. ADD AX, [SI] Register Indirect

4. ADD AX, [5000H] Direct

5. ADD [5000H], 0100H Immediate

6. ADD 0100H Destination AX (implicit)
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ADC:

Add with carry:

This instruction performs the same operation as ADD instruction, but adds the carry
flag bit (which may be set as a result of the previous calculations) to the result. All the
condition code flags are affected by this instruction.

Syntax:
ADC mem/regl, mem/reg?2
[mem/regl] —[mem/regl]+[mem/reg2]+CY
Ex: ADCBL, [SI] ADC AX, BX
ADC mem, data [mem] e=[mem]+data+CY

Ex: ADC start, 02H
ADC [SI],0712H
iii. ADCreg, data
[reg] e=[reg]+data+CY
Ex: ADC AL, 02H
ADC AX, 1211H

1. ADC 0100H Immediate (AX implicit)
2. ADC AX, BX Register

3. ADC AX, [SI] Register indirect

4. ADC AX, [5000H] Direct

5. ADC [5000H],0100H Immediate
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SHR: -

SHR AL, 4

% Meaning

SHR AL, 4 means:

Shift the bits in register AL to the right by 4 positions.
What actually happens?

» AL is an 8-bit reqister.

« SHR = Shift Right (logical shift).

* When shifting right:

» Every bit moves one step to the right.

* The bits that fall off on the right go into the Carry Flag (CF).
* The left side is filled with zeros.

EX:-

AL=1111 0000 (=FOH)

SHRALA (el saiciliy 4 o) 3

0000 1111  4aslpy da

1000 0111 35hd 1 ax Chatiinn 1]

1100 0011 55hiD sy RIFCHNN SE !
1110 0001 3 sha 3axy iyl Lles
1111 0000 5 sk 4ax S A=Y £ 5 gz Ay

AL=0000 1111 =OFH A g2

Y e va e “ :\yd&d\ ‘.-"é
Aahtal cililaal) g
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AND:

AL=1111 0000

AND =0000 0000

SHR AND
el gt calid) s ) il & jas Y Agdlaie dlac
4 Hlaia & i il J< Jaéd Llal) l)(jdad) Cadad

o ca¥i i A GGICARRY | ot WS il el Jadia
FLAG

16 e danl 05 ey Lol 45 Y

Sub:

Subtract: The subtract instruction subtracts the source operand from the
destination operand and the result is left in the destination operand. Source
operand may be a register or a memory location, but source and destination
operands both must not be memory operands. Destination operand cannot be an
immediate data.

BL=BL- s 3 SIAN 3 53 93 gall daddll

Ex: SUB BL, [SI] Al liall ol sial)

SUB AX, BX
Ex: SUB AL, 02H AL=AL-02H
SUB AX, 1211H

INC:

AX=AX-1211H

Increment: This instruction increments the contents of the specified register or
memory location by 1. All the condition flags are affected except the carry flag CF.
This instruction adds a to the content of the operand. Immediate data cannot be
operand of this instruction.
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EX:
INC X

DEC: Decrement: The decrement instruction subtracts 1 from the contents
of the specified register or memory location. All the condition code flags
except carry flag are affected depending upon the result. Immediate data
cannot be operand of the instruction.

Ex: DEC BX
BX=BX-1

MUL:

Unsigned multiplication Byte or Word: This instruction multiplies
unsigned byte or word by the content of AL. The unsigned byte or word
may be in any one of the general-purpose register or memory locations.
The most significant word of result is stored in DX, while the least
significant word of the result is stored in AX. All the flags are modified
depending upon the result. Immediate operand is not allowed in this
instruction. If the most significant byte or word of the result is ‘0’ IF and OF

both will be set.

8 bit*8 bit=16 bit & Aagiill A SAX
EX:

AX=AL*BL
MUL BL

16 bit*16 bit=32 bit
Ex:

MULBX izl s SDX:AX

DX:AX=AX*BX
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DIV:

Unsigned division: This instruction performs unsigned division. It divides
an unsigned word or double word by a 16-bit or 8-bit operand. The dividend
must be in AX for 16-bit operation and divisor may be specified using any
one of the addressing modes except immediate. The result will be in AL
(quotient) while AH will contain the remainder. If the result is too big to fit in
AL, type O(divide by zero) interrupt is generated. In case of a double word
dividend (32-bit), the higher word should be in DX and lower word should
be in AX. The divisor may be specified as already explained. The quotient
and the remainder, in this case, will be in AX and DX respectively. This
instruction does not affect any flag.

EX:
DIV BL

o el I lin Fandl) ddee
SUll-glillade o sl

2

AL=AX =2= BL
AH=AX MOD BL
EX:

AX=0022H
BL=05H

AL=6, AH=4
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