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Summer 2025 Section B: Advanced Data Structures
1) (10 pts) ALG (Binary Trees)

The following code, when passed the root of a binary tree and returns a result calculated by adding the
values of some nodes and subtracting the values of others. If the function whatDoesItDo is called on the
root of the binary tree shown below, for each value in the tree, indicate whether it gets added (A) or
subtracted (S), with respect to the original call on the root of the tree below. No need to state the final
return value. (Grading Note: +1 for each correct slot, +0 for each slot left blank, -1 for each incorrect
slot, minimum score is 0.)

#include <stdio.h>

#include <stdlib.h>

typedef struct bintreenode {
int data;
struct bintreenode* left;
struct bintreenode* right;

} bintreenode;

int whatDoesItDo (bintreenode* root) {

»W ¢ [:if (root == NULL) return 0;

if (root->left == NULL && root—->right == NULL) return root->data;
@tﬂ( 'Y if (root->left == NULL) return root->data + whatDoesItDo (root->right); C:JQJ
Cjntc if (root->right == NULL) return root->data + whatDoesItDo(root->left); -
if (root->left->data > root->right->data)
return root->data + whatDoesItDo(root->left) - whatDoesItDo (root->right);
(Lreturn root->data + whatDoesItDo(root->right) - whatDoesItDo (rocot->left);
} —
—b—1FHEH root
. \4
~ (et (%) —

For each open slot, either write the letter ‘A’ for added, or °S’ for subtracted.

30 A 16 _S 22 A
19 __S_ 18 _i 40 A
25 i 6 A 14 __i_
n A

Page 2 of §



Spring 2025 Section B: Advanced Data Structures

1) (10 pts) DSN (Binary Trees)

Write a recursive function named sumAtDepth that takes a pointer to the root of a binary tree, root,
and non-negative integer, depth, and returns the sum of all the values in the nodes that are at a level
depth below the root. For example, if you pass the root of the following binary tree and depth = 2, the
function should return 61 (= 3 + 8 + 20 + 30) since the each of the nodes storing 3, 8, 20 and 30 are 2

levels below the root node of the tree. You may assume that depth is a non-negative integer.

You must write your solution in a single function. You cannot write any helper functions.

The function signature and node struct are given below.
typedef struct node
{
int data;
struct node *left;
struct node *right;
} node;

int sumAtDepth (node *root, int depth) {
| € (M‘f == ANULL) ebvrn O
L € ( eph = = 0) ehirm root 9 Ao {46.2;
retvin SumAt Deplh (st [« ¥, deplh -1 ) +
Sum AtDeph( oit= 151, deph=1);
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Spring 2024 Section B: Advanced Data Structures
1) (10 pts) DSN (Binary Trees)

Write a function named sumsSingleParents() that takes a pointer to the root of a binary tree (root) and
returns the sum of all the values in the nodes with a single child.

For example, if you pass the root of the following binary tree, the function should return 31 (=3+8+20) as
the nodes containing 3, 8, and 20 have only one child:

()
OSRO
) © @ ®

ONNONENO

You must write your solution in a single function. You cannot write any helper functions.

The function signature and node struct are given below.

typedef struct node
{
int data;
struct node *left;
struct node *right;
} node;

int sumSingleParents(node *root) {
(£ (ot == woie) ntvien @;
i £ (%+ - left | = il L& oot ~ig bt I >

. ) . g X - D,/ ," D ) 4
/8,;7/1’?’7 S‘J-T) S, »srL fora’ﬂm}?(/ﬂg"lk"’ /t’ (7) 'i' SJfﬂ 4 r?j‘/{ﬂﬁ"’?/s{m } 59’)/’

Wiy )

0 (ol lett ==MpeE @ ad-rish*) Ak )

Y/\)V) @V ff‘/?//ﬂ ,/01,\7‘ -> (}CL_'/‘(;’; + S g, .75(;’ (erenls (/ﬂ‘,% 27 h/’),
” p | Aol b = = Jeh) 2.
e (ot et 1 - wie 88 ot =>vight ==A)
(2@7%7‘ of ( € {OR . (Q . St F@Tm’f (/’@’1‘7";"7/(’(‘{:")"
Mgré; /\Ch//m ot = (#c - S0y /,
3 | |
\ rLJN 0;
}
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Fall 2023 Section B: Advanced Data Structures
1) (10 pts) DSN (Binary Trees)

Consider using the following struct definition for a node of a binary search tree:

typedef struct node { / \
int data; Z ) 25/;
int height; \
struct node* left; O 3) gj . 5|
struct node* right; C‘ 1§‘/ (Do 1=}

} node; C?‘)() 0@) @n@
Assume that a binary search tree has been built with the data values in each struct filled in, but the heights

are uninitialized. Write a void recursive function, assignHeights, with no helper functions, which
takes in a pointer, root, to the root of a binary search tree, and assigns the height component of each
node in the subtree pointed to by root to its correct height in the tree. Recall that the height of a leaf node

is 0, and that more generally, the height of a node is the maximum number of links (left or right) to follow
from that node to any leaf node in that subtree. (If root is NULL, then no action should be taken.)

void assignHeights (node* root) {
]( (!’vi[ == NVEL)  prehme
5 / . -
( € (-”Uz/") lebf = =pore 26 s> ight = = Uf/l#l) ?

/B{:’]L—") he l(}/?f = 0/"
/y:f?//n;

tnd  le€tH = -1 o Yy
€ (wof>lett U= Noee) ? a $S G lFeights (/vi’f’?/'fpf)/

le4+H = wat > lekd 2 heigh?-

‘b rghtt = <

& (it o nsnd V= WU ) Sgecen, Heisih (oot > 5ht)
Nigattd = peet=>ngns >hbests,

L€ (leMttH > rightt)
oot heisht = (e FH +1

€(Se -
p ke i W+ = f,g/,-f/fﬂ;

Y
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1) (10 pts) DSN (Binary Trees)

Demonstrate your understanding of recursion by rewriting the following recursive function, which
operates on a binary tree, as an iterative function. In doing so, you must abide by the following
restrictions:

1. Do not write any helper functions in your solution.
2. Do not make any recursive calls in your solution.

int foo(node *root) {

if (root == NULL) return 1;

if (root->left == NULL && root->right == NULL) return 2;
if (root->left == NULL) return 3 * foo(root->right);

if (root->right == NULL) return 4 * foo(root->left);

if (root->right->data > root->left->data) return 5 * foo(root->right);
return 6 * foo(root->left);

}

int iterative foo(node *root) {
Nt reg = 7
| S ( Y

while (ot 1> Wi ) %
(€ (/vml Slefl ==NULL £L wet>rgh = =/L‘7UZ/4’/)
retrin Zares,
(€ (m#’) féf = = MJ’(/"LL) ?

,/)90'# = VM*""’A’V"*Z

& e ¢ (7’7”01“ >r5ht == AL ) ?

S * =
ot = ot “>(<’H'

(se 14 (ot 7ishk= > Jote > wet— et 5 Jate )g
res «=5°
gy > ot = 00 f > ight Y
el 2

*ff&éﬁfﬁfﬁ::——éfﬁé£1:2:==> yﬂif)»f» 65
V0o f = yDef —9 (C:"ﬁ
3T

Z

retura e S
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