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This worksheet contains questions for private study. It does not contribute to the assessment for Introduction to Computer Systems.
Question 1. If the memory cell whose address is 5 contains the value 8, what is the difference between writing the value 5 into cell number 6 and moving the contents of cell number 5 into cell number 6? (Brookshear and Brylow, Section 1.2, Questions and Exercises)

Question 2. Suppose you want to interchange the values stored in memory cells 2 and 3. What is wrong with the following sequence of steps:

Step 1. Move the contents of memory cell 2 to memory cell 3.

Step 2. Move the contents of memory cell 3 to memory cell 2.

Design a sequence of steps that correctly interchanges the contents of these cells. If needed, you may use additional cells. (Brookshear and Brylow, Section 1.2, Questions and Exercises)

Question 3. The nines complement C(x) of a positive three digit integer x is obtained by taking the nines complements of the individual digits. For example, the nines complement of 452 is 547. Let a = 672 and let b = 421. Verify the formula

a-b = C(C(a)+b)
for these values of a and b.
Question 4. Let f(x) be a polynomial in the variable x. The first order difference D(1, x), second order difference D(2, x) and third order difference D(3, x) are defined by

D(1, x) = f(x+1)-f(x)

D(2, x) = D(1, x+1)-D(1, x)

D(3, x) = D(2, x+1)-D(2, x)

Show that if f(x) is a polynomial of degree three, then D(3, x) is constant. Hint: the differences are linear in the polynomial, i.e. the differences for the polynomial f+g are obtained by adding the differences for f to the differences for g.
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