BRI AE 104 FEERLHE—BAELARA
(FF) 4% BRELEREHFFH

# B RS  F1AX3R
O MRATHEAITE

1. (12 points) (a). ¥f# A Linked list Z-7 &y n A&y —LH#t £ H % 2 link &R B 69(1.e. null links)? (b). FHIRAFTR
2| 42 = 7t #1( Threaded Binary Trees )? B # £ 477 (c). 3545 Figure 1 89 — UBt R T R3] % =B (I BB H R T) ©

Figure 1

2. (12 points) (a). 3 5 & #| F 3 & (Stack) ## ¥ & X (Infix) 274 F KX (Postlix) Z & &9 8 B E(XF &47(“R")”) (b). 37
£ (A+B)*D-E+H/(F+C)+G 44 & K (Postfix)
3. (12 points) Use heap sort to sort the sequence number 9, 17, 43, 62, 5,33, 7,2, 1 and 40. (you have to show the tree for each

step)
4. (14 points) Please describe the definition for Leftist tree and combine the following two leftist trees in Figure 2.
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5. EF (36 points)

(a) Given the following sample code:
initialize a stack
while (more characters to be read) = {
read a character
push the character into the stack
¥
while (the stack is not empty) {
pop a character from the stack
print the character

}

What is the output results for the input "university"?
A. uunniivveerrssiittyy  B. university  C. ytisrevinu  D. secret
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(b)The following code are executed:
IntQueue g = new IntQueue( );
g.insert(1);
g.insert(2);
g.insert(3);
System.out.printin(g.getFront( ));

Suppose q is a circular array. Trace and find what is the output result?
Al B2 C3 D.4
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(c) There are CAPACITY elements can be store in a circular array. The rear is an index for the circular array, what is the
formula for the index after rear?
A. (rear % 1) + CAPACITY B. rear % (1 + CAPACITY)
C. (rear + 1) % CAPACITY D.rear + (1 % CAPACITY)

(d) Given the following Secret() pesudocode:
void Secret(int number)  {
if (number < Q) {
System.out.printin("=");
Secret (-1 * number);
I3
else if (number < 8)
System.out.printin(number);
else {
Secret (number / 8);
System.out.printin(number % 8);

}
}
Which one of the following condition is used to handle the stopping case?
A. number <0 B. number <8
C. number >= 0 && number < 8 D. number > 8

(e) Given the sample() function as followings:
void sample(int i) {
ifa>1) o
sample (i / 2);
sample (i / 2);
}
System.out.print("*");
}
How many asterisks "*" are printed when a function sample(5) is run?
A3 B. 4 C.7 D.8 E. Some other number

(f) Given the following binary search tree:

After removing the root and replacing it the left subtree. What will be the new root?
Al B.3 C. 4 D.6 E.9

RAEMEAHR #TER




B ELAE 104 25EBELHE—RB/ASEREE
4 (FF) @3 BREEMEFTA

2 L] =R ey ok
#t B EREE %38 #£38
OT MATHEADE
(g) Which of the following statement is TRUE for a B-tree?
A. All entries of a node are greater than or equal to the entries in the node's children.
B. All nodes contain the exact same number of entries.

C. The depth of all leaves are exact the same.
D. All non-leaf nodes have the same number of children.

(h) Given a non-leaf node has 42 entries in a B-tree. How many children does this node have?
A.2 B. 41 C.42 D. 43 E. 84

(i) What is the time complexity in worst-case for binary search finding an item in an array?
A. Constant time B. Logarithmic time
C. Linear time D. Quadratic time

(3) Suppose there are m items to be put in a hash table with an array size of s. What is the correct formula for the load factor?
A.s+m B.s-m C.m-s D.m*s E.m/s

(k) Selectionsort and quicksort both belong to the same category of sorting algorithms. What is this category?
A. O(n®) sorts B. Average time is quadratic
C. Interchange sorts D. Divide-and-conquer sorts.

() How many boolean values are required for a directed graph G using an adjacency matrix with 20 vertices?
A. 20 B. 40 C.200 D. 400
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%1 edge-weighted &2 #EATT
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0> 61 521 12.0 0 1 320
0>4 6| 522 1.0 1 17 521
025 17| 524 3.0 2 6 522
123 17| 527 10.0 3 0 null
225 11 58 4.0 4 7 024
2->7 6| 620 12.0 5 5 1025
320 11 621 5.0 6 13 326
3210 31 622 1.0 7 12 2->7
321 25| 624 9.0 8 9 328
326 13| 629 4.0 9 © null
328 9| 7=>1 7.0 10 3 3210
4->5 3] 725 11

426 41 729 6

4->7 31 10=>1 15

428 1] 10=>5 2

4->9 15] 1029 7

(2) X LMFEHZT > Dijkstra’siR B 22 F 7842 > FIBHE E47] T3 2B MIR 6 5 2
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