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I Please design a mechanism 1o detect overflow or underflow of the sum of two four-
bit numbers (for example, aa,a 3 and b b;b bO) usmg 2’s complement ? For .
example, 2+3 will have a correct value hnwever 6+? will cause overflow. (10%)
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2. Assumiug that X is an mtcgger arra} dl_ld that U'US functmn vall.js made: max= s

cale_max { x[0}, x[1] ); which of the foIlowmg would bc a possible function

]’]ead{:l’? (6%) . T e "":'.-!.'I"ri‘- St aonEt ' o :
(a) int calc_max (int x[0], int x[1]) = '- ) Ly R
(b) int cale_max (int *x[0], int *x [l])' | ': T A A

© int cale_max (intx, inty) - LA

(d) int calc_max (int *x, int *y
_ ¥

3. Given the following funclion: (8%) R | R
void cheek pressure (PATIENT_RECORD *paticnt} o N T
{ T S ‘|il

i ( *patient pressure.systolic > 160 )
*patient.pressure.danger lever = TRUE;
clse o
patient -> pressure.danger lever = FALSE: IR
} RITINNTES
Are the expressions *patient pressure.systolic and patient > pressure.danger lever.
carrect 7 If it is wrong, explain and write the correct cxpression.
4. Write a recursive function int sum_o f_sql( intn jusing C to compute the sum of the
squares of the integers from 1 to n, f.e., 142+ +n®, here n is supplied in the
initial function eall. (10%)

5. We are given a set of six positive weights 2, 3, 5, 7, 9, 13. Lixactly onc of these
weightls 1s to he associated with each of the six external nodes in a binary tree with
5 internal nodes. The weighted external path length of such a binary tree is defined
to be Zq’.){] where k; is the distance from the root node (0 the external node

leveh
with weight g;. Please construct a binary tree with minimal weighted exlernal path
fength and compute the minim:ci} weighted external path length of the tree.  (12%)
6. Please finish the insertion of keys in a B'-tree of order p=3 and p, =2 of the
following scquence: (14%)
8,5 1,7,3,12,96
(Continued on Next Page)
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7." Designal,3,s,7 6 binary counter by using a minimim number of D fip-flops.
Please write the Sum Of Product function for each D flip-flop. (10%%) |

8. Design a 2 digit SEQUENTIAL decimal adder by using TWO 4bit binary adder
{one for addition, one for carry). Explain your idea. (10%) _

9. (a) Find the minimum sum-of-products solution for the following function. (5%)
F(a,b,c.d)= 3 m(1,3,4,5,6,7,10,12, 13)+2d(2,9,5) .
(b) Implement the above function by using a minimum number of NAND pates.
(5%)

10. Write  CH++ programs according to the following declaration.
Class Array § _
friend ostream &operator <<(ostream &, Array &)
public:

................

private:
int *ptr;
int size;
}

Write the programs (function) for << and = aperator. (10%)
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