void process (Bernie* bp)

{
bp->ted() ; // line e

bp->marco(); // line £
delete bp; // line g

main ()

int yourID; // You enter the last digit of your
clin =2 your DR/ stid eniE R :

process (new Bernie(yourIﬁB); cout << endl; /A line b
process (new Donald(your%%)); cout <<tendl = A/AEncle
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d. Suppose w 1
class. Assuming you've corre
making no additions or changes to ar
Donald: :incr so that it increments the object's ID

number is greater than 6, and leaves it unchanged if it is not.

void Donald: :incr ()

f(lo(() P

Bcrmc.. Mcr(),

!

e. Ofthe lines labelled b, c, e, £, and g in the process and main functions, which

one(s), if any, would produce a compilation error if the definition of

: ted were changed to virtual void ted() const
Answer with just the line label(s) or none; we’re not asking for an explanation.

e b

Bernie: : = 0;9?
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' 2. [15 points]

A 4-tree is a data structure that emp

loys nodes defined as follows:

struct Node

{
int data;
Node* child[4];

e

Each element of the chi1d array is either qullp
pointer to a non-empty subtree. Here's a pictur

root r_%l

a
tr, denoting an empty subtree, OF

e of one possible 4-tree:

| ‘ .\lnullptr
A ~A
) lnullpxr‘ Q lnullplr nullptr | nullptr | nullptr | nullptr nullpxr‘ , Inullptrlnullplr
< Y
nullpll‘lnullp!rlnullptr‘nullplr nullptr nullplrl ’ lnullptrl ®
3
nullptr nullpxrlnullplrlnullplr Fullptr nullptr‘nulipn' nullptr

The variable root is a Node* that points to a node with the data —4. That node's four
children are the tree rooted at the node whose data is 9, the one-node tree whose data
is =2, the tree rooted at the node whose data is —1, and an empty tree.

Write a recursive function named fixNegatives that takes as its one parameter a
pointer to a node and replaces every negative data value with 0 in the tree rooted at
that node, returning the number of values so replaced (which will be 0 if the tree is
empty). For example, the statement

int n = fixNegatives (root) ;
would replace the six negative values in the tree shown above with 0, and setn to 6.

If instead of that statement, we had executed the statement
int n = fixNegatives (root->child[2]) ;
with the tree shown above, the three negative values —1, =3, and —7 would be
replaced by 0, and n would be set to 3. The statement
int m = fixNegatives (nullptr);
would set m to 0, since the empty tree has no negative data values to replace.

(continued on next page)



Your function must use recursion in a useful manner. It must not deglare anny ik
variables with the keyword static, and must not use any global Vanabljs' £ }éur
declare any local variables, they must be of type int or Node*. The body 0) 4
function must contain no more than 15 statements (this is more than enough). ool
Violating these constraints will result in a score of zero for tl}iS ;.)roblemf;11
may use a loop if you wish, as long as your function uses recursion 111 a us¢
manner,

Write your function here:

int fixNegatives (Node* p)

: ‘\l} (p== nwlpttd
reAum 0
Timot Couutt = 0
T-‘E (P—} dM”a <o >)
% P_;day‘m\ =005
COLLMA X

g

Lor diiwt (=0 3 (<4 5+t

Coumt += {(xNQ%od]\/eA (P% aledTil) 3
retwm Count ;
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-1 =2 g -'/é/ If this function is called with 2 pointer t0 the node whose data value is —4 in the
roblem 2, what is written by all the executions of the indicated

tree shown in P
7 Circle the letter of your choice, and if it's K, write the output.
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