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Linear Algebra

a. (10 pts.) Use Gaussian-Jordan elimination to find the reduced row echelon form of 4.

b. (10 pts.) Find the basis € of column space of A.
(10 pts.) Express the vector v= (0, -5, 1, 9) as a linear combination of the row vectors in 4, and
find the coordinate vector (v)c with the basis C.

b
v}
Il
~N o =
o wn O

v o W

a. (10 pts.) Find the null space of B and determine the dimension of this null space.

b. (10 pts.) Find the eigenvalues and eigenvectors of B.
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Computer Organization

3. Explain the following terms.
a. (3 pts.) Von Neumann bottleneck
b. (4 pts.) Write-through vs. write-back
c. (4 pts.) Memory mapped /O vs. /O mapped /O
d. (4 pts.) Virtual memory vs. physical memory

4. Answer following questions about pipelining.
a. (6 pts.) What is data hazard in pipelining?
b. (14 pts.) Illustrate two examples by pipeline diagrams showing how to handle data hazard by
forwarding and stalls, respectively.

5. (15 pts.) Trace the multiplication algorithm as shown in the following figure and fill the result in the
iteration table. Multiplier0 stands for the value of Multiplier at the bit 0.
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lteration table
Iteration | Multiplier | Multiplicand | Product
Initial value 0011 0000 0110 | 0000 0000
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