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Show The Bst After Inserting 35, 85 And 103. 60 15 100 57 67 is a compelling
topic that explores how binary search trees (BSTs) evolve after specific
insertions. Understanding the structure of a BST after various insertions
helps in grasping the fundamentals of data organization, search efficiency,
and tree balancing techniques. This article provides a detailed step-by-step
guide to constructing a BST after inserting the numbers 35, 85, 103, 60, 15,
100, 57, and 67, along with insights into the properties and applications of
BSTs.

Understanding Binary Search Trees (BSTs)

What Is a Binary Search Tree?
A binary search tree is a node-based data structure where each node contains
a value, and has at most two children referred to as the left and right
child. The key property that defines a BST is:
- The left subtree of a node contains only nodes with values less than the
node's value.
- The right subtree of a node contains only nodes with values greater than
the node's value.
- Both the left and right subtrees are also binary search trees.

This property allows for efficient searching, insertion, and deletion
operations, typically with time complexity of O(log n) in a balanced BST.

Why Use a BST?
BSTs are widely used because they:
- Enable fast lookup, insertion, and deletion.
- Maintain data in a sorted order.
- Are relatively simple to implement and understand.

However, they can become skewed (like a linked list) if not balanced, which
affects performance.

Constructing the BST After Inserting 35, 85,
and 103



Step 1: Start with an empty BST
Initially, the BST has no nodes.

Step 2: Insert 35
- Since the tree is empty, 35 becomes the root node.

BST structure:
```
35
```

Step 3: Insert 85
- 85 > 35, so insert 85 to the right of 35.

BST structure:
```
35
\
85
```

Step 4: Insert 103
- 103 > 35, move to right child.
- 103 > 85, insert as right child of 85.

Final BST after inserting 35, 85, and 103:
```
35
\
85
\
103
```

This is a skewed BST leaning to the right, which is not optimal for search
efficiency but accurately reflects the insertion rules.

Adding Remaining Elements: 60, 15, 100, 57, and
67



Step 5: Insert 60
- Start at root: 35
- 60 > 35, move right.
- 60 < 85, move left of 85 (which is currently null).
- Insert 60 as left child of 85.

BST structure:
```
35
\
85
/ \
60 103
```

Step 6: Insert 15
- Start at root: 35
- 15 < 35, move left.
- Left child is null, insert 15 as left child of 35.

BST structure:
```
35
/ \
15 85
/ \
60 103
```

Step 7: Insert 100
- Start at root: 35
- 100 > 35, move right.
- 100 > 85, move right.
- 100 < 103, move left.
- Insert 100 as left child of 103.

BST structure:
```
35
/ \
15 85
/ \
60 103
/
100
```



Step 8: Insert 57
- Start at root: 35
- 57 > 35, move right.
- 57 < 85, move left.
- 57 > 60? No, 57 < 60, move left of 60 (which is null).
- Insert 57 as left child of 60.

BST structure:
```
35
/ \
15 85
/ \
60 103
/ /
57 100
```

Step 9: Insert 67
- Start at root: 35
- 67 > 35, move right.
- 67 > 85? No, 67 < 85, move left.
- 67 > 60? Yes, move right (which is null).
- Insert 67 as right child of 60.

Final BST structure:
```
35
/ \
15 85
/ \
60 103
/ \ /
57 67 100
```

Visual Representation of the Final BST
The tree now has a balanced distribution around the middle values, although
still somewhat skewed. Visualizing the final structure:

```
35
/ \
15 85
/ \
60 103



/ \ /
57 67 100
```

This structure illustrates how inserting elements in a specific sequence
creates a hierarchical, sorted tree.

Properties of the Final BST

Balanced vs. Skewed Trees
While the current BST isn't perfectly balanced (where the left and right
subtrees of every node differ in height by at most one), it is more balanced
than a completely skewed tree. Balanced trees improve search, insertion, and
deletion efficiency.

Binary Search Tree Operations
- Search: Starting at the root, compare the target value with the current
node's value, and traverse left or right accordingly.
- Insert: Follow the comparison rules to find the appropriate null position.
- Delete: Remove a node and rearrange the tree to maintain the BST
properties, which can involve replacing the node with its in-order successor
or predecessor.

Applications of the Constructed BST

Efficient Searching
The BST allows quick lookup of elements like 57 or 100 by traversing from the
root based on comparisons.

Sorting Data
An in-order traversal of the BST yields sorted data: 15, 35, 57, 60, 67, 85,
100, 103.

Implementing Data Structures
BSTs are foundational for building more complex data structures like balanced
trees (AVL, Red-Black Trees) and indexes in databases.



Conclusion
Constructing a binary search tree after inserting the sequence 35, 85, 103,
60, 15, 100, 57, and 67 demonstrates the dynamic nature of BSTs. By following
insertion rules, we create a hierarchical, sorted structure that facilitates
efficient data operations. Understanding how each insertion affects the shape
of the BST is crucial for optimizing performance and designing systems that
rely on fast data access. Whether used in database indexing, in-memory data
management, or algorithm development, mastering BST construction and
properties is an essential skill for computer scientists and software
engineers.

Frequently Asked Questions

What is the binary search tree (BST) after inserting
35, 85, and 103 into the initial sequence 60, 15,
100, 57, 67?
The BST will have 60 as the root, with 15 as its left child, and 100 as its
right child. 100 will have 85 as its left child, which in turn has 35 and 67
as its left and right children respectively, and 103 as the right child of
100. The structure ensures all left nodes are less than their parent, and
right nodes are greater.

How do the insertions of 35, 85, and 103 affect the
shape of the existing BST built from 60, 15, 100,
57, 67?
Inserting 35 places it as the left child of 57 or 37, depending on the
insertion order, but since 35 is less than 60 and 57, it becomes a left
subtree node. 85 inserts as a left child of 100, and 103 becomes the right
child of 100, expanding the right subtree and balancing the BST's structure.

What is the insertion order of 35, 85, and 103 in
the given sequence, and how does it influence the
BST structure?
The insertion sequence is 35, then 85, then 103. First, 35 is inserted as the
left child of 57 or 60; next, 85 is inserted as the left child of 100, and
finally, 103 as the right child of 100. This order creates a balanced
distribution on the right side and maintains BST properties.

Can you provide the in-order traversal of the BST



after inserting 35, 85, and 103?
Yes. The in-order traversal (left, root, right) of the BST after insertions
would be: 15, 35, 57, 60, 67, 85, 100, 103.

What are the key points to remember when inserting
multiple nodes into a BST as in this scenario?
Key points include maintaining the BST property (left < parent < right),
inserting nodes in the correct position based on their value, and
understanding how each insertion affects the overall tree structure and
balance.

Additional Resources
Show The Bst After Inserting 35, 85 And 103. 60 15 100 57 67

---

Introduction

Binary Search Trees (BSTs) are fundamental data structures in computer
science, offering efficient operations for insertion, deletion, and search.
Their hierarchical structure enables quick data retrieval, making them
indispensable in various applications—from database indexing to in-memory
data management. An essential aspect of understanding BSTs involves analyzing
how the tree evolves with each insertion and how its shape influences
performance.

This article investigates the structure of a Binary Search Tree after a
series of insertions: first inserting 35, 85, and 103, followed by adding 60,
15, 100, 57, and 67. Our goal is to meticulously construct the BST step-by-
step, analyze its properties, and discuss implications for efficiency and
potential use cases.

---

Understanding the Insertion Sequence

The sequence of insertions is as follows:

1. Insert 35
2. Insert 85
3. Insert 103
4. Insert 60
5. Insert 15
6. Insert 100
7. Insert 57
8. Insert 67



This sequence influences the shape and balance of the resulting BST. To
analyze it thoroughly, we'll proceed stepwise, illustrating each insertion's
impact.

---

Step-by-Step Construction of the BST

1. Insert 35

- Tree state: The tree is empty initially.
- Action: Insert 35 as the root node.

```
35
```

2. Insert 85

- Comparison: 85 > 35 → insert to the right.
- Tree state:

```
35
\
85
```

3. Insert 103

- Comparison: 103 > 35 → move right.
- Comparison: 103 > 85 → insert to the right.
- Tree state:

```
35
\
85
\
103
```

4. Insert 60

- Comparison: 60 > 35 → move right.
- Comparison: 60 < 85 → insert to the left of 85.
- Tree state:

```
35
\



85
/ \
60 103
```

5. Insert 15

- Comparison: 15 < 35 → insert to the left.
- Tree state:

```
35
/ \
15 85
/ \
60 103
```

6. Insert 100

- Comparison: 100 > 35 → move right.
- Comparison: 100 > 85 → move right.
- Comparison: 100 < 103 → insert to the left of 103.
- Tree state:

```
35
/ \
15 85
/ \
60 103
/
100
```

7. Insert 57

- Comparison: 57 > 35 → move right.
- Comparison: 57 < 85 → move left.
- Comparison: 57 > 60 → insert to the right of 60.
- Tree state:

```
35
/ \
15 85
/ \
60 103
\ /
57 100
```



8. Insert 67

- Comparison: 67 > 35 → move right.
- Comparison: 67 < 85 → move left.
- Comparison: 67 > 60 → move right.
- Comparison: 67 > 57 → insert to the right of 57.
- Tree state:

```
35
/ \
15 85
/ \
60 103
\ /
57 100
\
67
```

---

Final Structure of the BST

The completed binary search tree, after all insertions, looks like this:

```
35
/ \
15 85
/ \
60 103
\ /
57 100
\
67
```

---

Analysis of the Tree Structure

1. Tree Shape and Balance

The resulting BST exhibits an unbalanced shape, skewed toward the right side
with some deeper branches (notably under 85). The depth of the tree is 4
levels (from root 35 down to 67). The uneven distribution suggests possible
inefficiencies in search and insertion operations, especially in degenerate
cases.

2. Node Distribution



- Total nodes: 9
- Nodes with two children: 85 (left and right), 60 (right child), 57 (right
child)
- Nodes with one child: 35 (left), 85 (right), 60 (right), 57 (right), 103
(right), 100 (left)
- Leaf nodes: 15, 67, 100

3. Height and Depth

- Height of the tree: 4
- Maximum depth of a node: 4 (from root 35 to 67)

---

Implications for Search Efficiency

The depth of a node in a BST directly correlates with search time complexity.
In the current structure:

- Searching for 67 involves traversing from 35 → 85 → 60 → 57 → 67, totaling
5 comparisons.
- The worst-case scenario is proportional to the height of the tree, which is
4, leading to O(h) time complexity, where h is height.

The imbalance suggests suboptimal performance in the worst-case. Balanced
BSTs, such as AVL trees or Red-Black trees, aim to minimize height, ensuring
O(log n) search times.

---

Potential Optimizations and Considerations

1. Balancing the Tree

The current unbalanced shape could benefit from balancing operations.
Techniques include:

- Self-balancing BSTs: AVL or Red-Black trees automatically rebalance after
insertions.
- Tree rotations: Manually performing rotations could improve balance.

2. Alternative Data Structures

Depending on the application, other structures like:

- B-trees for disk-based storage.
- Trie or Hash Tables for faster lookups.

may be more suitable.

---



Practical Applications and Use Cases

The constructed BST, with its specific shape, could serve in scenarios where:

- Data is relatively static, and the insertion pattern is predictable.
- Search operations are more frequent than insertions or deletions.
- The data set remains small, minimizing the impact of imbalance.

However, for large and dynamic datasets, self-balancing trees are preferred
to ensure consistent performance.

---

Summary and Conclusions

In this comprehensive review, we've meticulously constructed a BST after
inserting the sequence 35, 85, 103, 60, 15, 100, 57, and 67. The resulting
tree demonstrates typical characteristics of an unbalanced BST with potential
for inefficient operations in worst-case scenarios.

Key observations include:

- The tree's height is 4, with a skewed shape.
- Certain nodes, like 85 and 60, have two children, while others are leaves.
- Search operations could be optimized through balancing techniques.

Understanding the structure and properties of BSTs after various insertions
is crucial for optimizing performance in real-world applications. Future work
could explore rebalancing strategies or alternative data structures to
enhance efficiency.

---

Final Remarks

Binary Search Trees are elegant yet complex data structures. While they offer
rapid search capabilities, their efficiency hinges on maintaining a balanced
shape. This analysis underscores the importance of considering balance and
structure during insertion operations, especially in scalable systems where
performance is paramount.

---

Note: For visualization purposes or further analysis, implementing the BST in
code and dynamically observing its structure can provide additional insights
into its behavior under different insertion sequences.
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