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Binary - Decimal

1. Write a Python program to convert the given Decimal number to Binary number [5]

2. Write a Python program to convert the converted Binary number from the previous

problem to a decimal number and validate your exercise [5]

3. Write a Python code to build an integer register (8-bits) from scratch [5]

• Step 1: Create an 8-bit unsigned integer register

• Step 2: Binary → Decimal

• Step 3: Find the largest and smallest number it can represent

(a) Write a Python code to generalize the integer register with 16, 32, and 64 bits.

(b) Suppose you have a register with 16 bits, of which 1 bit is allotted for the sign

bit, and the remaining bits are allotted for an unsigned integer. What will be the

smallest number, and the largest number? Check it.

4. Write a Python code to list all floating-point numbers that can be represented in the form

c = ±(0.b1b2)2 × 2±k

where b1, b2, k ∈ {0, 1} [5]

5. Write a Python code to list all floating-point numbers that can be represented in the form

c = ±(0.b1b2b3)2 × 2±k

where b1, b2, b3, k ∈ {0, 1}. List out all floating point numbers where b1 = 1 [5]

6. Write a Python code to build a float register (8 bits) from scratch [5]

(−1)b7 × (1.b3b2b1b0)2 × 2(b6b5b4)2−3

value = (−1)sign ×

(
1 +

4∑
i=1

b4−i2
−i

)
× 2(e−3)

e ∈ {1, 2, · · · , 23 − 2} = {1, 2, · · · , 6}

2e−3 ∈ {2−2, 2−1, · · · , 23}



• Step 1: Create a floating Register Structure using the following dictionary

fp={

"sign" : 0

"exponent" : [1 1 1]

"fraction" : [1 1 1 1 ]}

• Step 2: Binary → Decimal

• Step 3: Find the smallest floating-point number that this register can represent

• Step 4: Find the largest floating-point number that this register can represent

(a) Write a Python code to generalize the float register with 32, 64, 80, and 128 bits

(b) Suppose you have a register with 16 bits of which 1 bit is allotted for the sign bit, 4

bits are allotted for the exponents, and the remaining bits are allotted for fractions.

What will be the machine epsilon, the smallest number, and the largest number?

(c) Suppose you have a register with 24 bits of which 1 bit is allotted for the sign bit, 6

bits are allotted for the exponents, and the remaining bits are allotted for fractions.

What will be the machine epsilon, the smallest number, and the largest number?

(d) Suppose you have a register with 32 bits of which 1 bit is allotted for the sign bit,

12 bits are allotted for exponents, and the remaining bits are allotted for fractions.

What will be the machine epsilon, the smallest number, and the largest number?

(e) Suppose you have a register with 64 bits of which 1 bit is allotted for the sign bit,

20 bits are allotted for exponents, and the remaining bits are allotted for fractions.

What will be the machine epsilon, the smallest number, and the largest number?
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