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 Boolean and Comparison Instructions 

Q In the following instruction sequence, show the resulting value of AL where indicated, 

in binary:  

 

mov a1,01101111b  

and al,00101101b       ;a .  

mov al,6Dh  

and al,4Ah             ;b .  

mov al,0000111lb  

or al,61h              ;c .  

mov al,94h  

xor al,37h             ;d.  

 

A (a) 00101101 (b) 01001000 (c) 01101111 (d) 10100011 

 

Q In the following instruction sequence, show the values of the Carry, Zero, and Sign flags 

where indicated: 

 

mov al,00001111b 

test al,00000010b  ; a. CF= ZF= SF= 

mov al,00000110b 

cmp al,00000101b   ; b. CF= ZF= SF= 

mov al,00000101b 

cmp al,00000111b   ; c. CF= ZF= SF=  

 

 

A (a) CF=0, ZF=0, SF=0 

(b) CF=0, ZF=0, SF=0 

(c) CF=1, ZF=0, SF=1 

Conditional Processing - Part1 
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Q Write a single instruction using 16-bit operands that clears the high 8 bits of AX and 

does not change the low 8 bits. 

 

A and ax,00FFh 

 

Q Write a single instruction using 16-bit operands that sets the high 8 bits of AX and does 

not change the low 8 bits. 

 

A or ax,0FF00h 

 

Q Write a single instruction (other than NOT) that reverses all the bits in EAX. 

 

A xor eax,0FFFFFFFFh 

 

Q Write instruction that set the Zero flag if the 32-bit value in EAX is even and clear the 

Zero flag if EAX is odd. 

 

A test eax,1 ; (low bit set if eax is odd) 

 

Q Write a single instruction that converts an uppercase character in AL to lowercase but 

does not modify AL if it already contains a lowercase letter. 

 

A or al,00100000b 

 

Q Write a single instruction that converts an ASCII digit in AL to its corresponding binary 

value. If AL already contains a binary value (00h to 09h), leave it unchanged. 

 

A and al,00001111b 

 

 Checking the Parity Flag 

 8-Bit Parity 

An effective way to check the parity of a number without changing its value is to  

exclusive-OR the number with zero: 

mov al,10110101b   ; 5 bits = odd parity 

xor al,0           ; Parity flag clear (PO) 

mov al,11001100b   ; 4 bits = even parity 

xor al,0           ; Parity flag set (PE) 
 

 

 16-Bit Parity  

You can check the parity of a 16-bit register by performing an exclusive-OR between 

the upper and lower bytes: 

mov ax,64C1h              ; 0110 0100 1100 0001 

xor ah,al                 ; Parity flag set (PE) 
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 32-Bit Parity  

If we number the bytes from B0 through B3, we can calculate the parity as B0 XOR B1 

XOR B2 XOR B3. 

 

Q Write instructions that calculate the parity of the 32-bit memory operand. Hint: Use the 

formula presented earlier: B0 XOR B1 XOR B2 XOR B3. 

 

A .data 

memVal DWORD ? 

.code 

mov al,BYTE PTR memVal 

xor al,BYTE PTR memVal+1 

xor al,BYTE PTR memVal+2 

xor al,BYTE PTR memVal+3 

 

 Conditional Jumps 

Q Which jump instructions follow unsigned integer comparisons? 

 

A JA, JNBE, JAE, JNB, JB, JNAE, JBE, JNA 

 

Q Which jump instructions follow signed integer comparisons? 

 

A JG, JNLE, JGE, JNL, JL, JNGE, JLE, JNG 

 

Q Which conditional jump instruction branches based on the contents of ECX? 

 

A JECXZ 

 

Q Suppose the CMP instruction compares the integers 7FFFh and 8000h. Show how the JB 

and JL instructions would generate different results if used after comparing these values. 

A  

mov ax,7FFFh    ; 7FFFh = 32767d   8000h = 32768d 

cmp ax,8000h     

JB L1           ; unsigned cmp, and the jump will be taken. 

 

mov ax,7FFFh   ; 7FFFh = +32767d   8000h = -32768d 

cmp ax,8000h     

JL L1          ; signed cmp, and the jump will not be taken. 

 

 

Q Which conditional jump instruction is equivalent to the JNA instruction? 

 

A JBE 
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Q Which conditional jump instruction is equivalent to the JNGE instruction? 

 

A JL 

Q  (Yes/No): Will the following code jump to the label named Target? 

 

mov ax,8109h 

cmp ax,26h 

jg Target 

 

 

A No, because the jg is used with signed value and (8109h is negative, and 26h is 

positive.) 

 

Q  (Yes/No): Will the following code jump to the label named Target? 

 

mov ax,-30 

cmp ax,-50 

jg Target 

 

 

A Yes 

 

Q  (Yes/No): Will the following code jump to the label named Target? 

 

mov ax,-42 

cmp ax,26 

ja Target 

A Yes (the unsigned representation of -42 is compared to 26) 

 

Q Write instructions that jump to label L1 when the unsigned integer in DX is less than or 

equal to the integer in CX. 

 

A cmp dx,cx 

jbe L1 

 

Q Write instructions that jump to label L2 when the signed integer in AX is greater than 

the integer in CX. 
 

A cmp ax,cx 

jg L2 
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Q  Write instructions those first clear bits 0 and 1 in AL. Then, if the destination operand is 

equal to zero, the code should jump to label L3. Otherwise, it should jump to label L4. 

 

A and al,11111100b  

jz L3 

jmp L4 

 
 


