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General instruction(s):

COZ: Apply the instruction set for problems with the design of central processing unit.

CO3: choose the various operations for computer arithmetic metrics.

JQ No| Question M €O BL
1 A computer system uses a memory unit with 256 words of 32 bits each. 22 '3
| A binary instruction code is stored in one word of memory.
- The instruction format has four fields:
I
| . An indirect bit
| Z. An operation code (opcode)
| 3. Aregister code field to specify one of 64 registers
_ 4. An address part to specify a memory word
|
10

Answer the following:

a) How many bits are there in the operation code, the register code, and the

' address part?
b) Draw the instruction word format and indicate the number of bits in each field.

¢) How many bits are there in the data input/output lines and the address input

| lines of the memory?
d) Give a sample binary instruction word (32 bits) and interpretits fields (indirect

|
bit, opcode, register, address).

|
Convert the given infix expression into its equivalent postfix expression.
Apply the proper operator precedence and associativity rules while performing the

| conversion.

| The expression is:
10

v _ (424C) x (D - BF)
i H x K¥
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||r 3 Consider the following arithmetic expression: 5 |3
|
| ¥ _ (42 +0) x (D - E”)
L EREE 10

|
| a) Represent the above expression in 0-address instruction format
| b) Represent the same expression in 3-address instruction format.

3

I._

| 1 Draw the flowchart that performs both signed and unsigned binary addition,

| sf.mwing decisions for sign check, two's-complement conversion when needed,
binary addition, and overflow/carry detection.

| Using that flowchart, perform step-by-step binary calculations for 9 — 10 and 10 -

9 (use 8-bit representation) and show how the algorithm proceeds at each step.

| For each case, display the intermediate binary forms (including the two's- i
complement of the subtrahend), the binary addition steps, and the resulting bit

pattern. State and explain the final result for both signed and unsigned

|
Interpretations and indicate where overflow or carry occurs (if any).

Explain multiplication algorithm used for signed binary multiplication. [llustrate
the algorithm by performing step-by-step multiplication of -5 and -6. Clearly show

|
the binary representation of the numbers, the successive steps of the algorithm,and | 10

| the result obtained,
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