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When working with arrays in programming languages like Java, understanding how array
indices work is essential for writing effective and bug-free code. Given the statement
"Suppose int I = 5," and an array declaration such as "Double[] T = new Double[100];," a
common question arises: which values can be used as valid indices to access elements
within the array? This article explores the concept of array indexing in Java, clarifies the
valid index range for arrays, and provides guidance on how to determine appropriate
indices for array operations.

Understanding Array Indexing in Java

Before delving into the specifics of which indices can be used, it's important to understand
how array indexing works in Java.

Zero-Based Indexing

In Java, arrays are zero-based, meaning:
e The first element of the array is accessed with index O.

e The last element of an array of length n is accessed with index n-1.

This zero-based approach is consistent across most programming languages, including C,
C++, and Java.

Array Length and Valid Indices

The length of an array is obtained via the "length" property:
int length = T.length; // length is 100 in this case

For an array "Double[] T = new Double[100];":
e The valid indices are from 0 to 99.

e Attempting to access T[100] will result in an ArraylndexOutOfBoundsException at
runtime.



Implications of the Value of I = 5 for Array
Indexing

Given the variable "int I = 5," it is vital to understand how this value interacts with array
indexing.

Using I as an Index

e If you use I as an index, such as "T[I]," then you are accessing T[5].

e Since 5 is within the range 0 to 99, T[5] is a valid element to access or modify.

Can I be used as an Index for Array T?

* Yes, because I=5 falls within the valid index range for T.

e Any integer value between 0 and 99 inclusive can be used as an index for this array.

What Are Valid Indices for Array Double[] T =
new Double[100]?

Understanding valid indices is crucial for avoiding runtime errors and ensuring correct
array operations.

Range of Valid Indices

«0,1,2,..,98,99

¢ Any integer within this range can be used safely as an index to access or modify
elements in T.



Examples of Valid Indices

1. 0 — accessing the first element: T[0]
2. 50 — accessing a middle element: T[50]

3. 99 — accessing the last element: T[99]

Invalid Indices and Their Consequences

¢ Indices less than 0O, such as -1 or -10, will cause an
ArrayIndexOutOfBoundsException.

e Indices greater than 99, such as 100 or 101, will also cause an exception.

Practical Examples: Using I=5 as an Array Index

To better understand, here are some practical examples of how I=5 can be used as an
index for array T.

Accessing an Element

Double value = T[I]; // equivalent to T[5]

This retrieves the element at index 5, which is valid since 5 is within range.

Assigning a Value

T[I] = 3.14; // assigns 3.14 to T[5]

Again, valid because index 5 is within the bounds.

Looping Through Array Elements

Suppose you want to process elements starting from index I=5:

for (int 1 = I; i < T.length; i++) {
// process T[i]
}



This loop starts at index 5 and continues until the last valid index 99.

Summary: Which Of The Following Can Be Used
As An Index?

Given the questions surrounding valid array indices:

Key Takeaways

e Array indices in Java are zero-based, ranging from O to array length - 1.
e For "Double[] T = new Double[100];", valid indices are from 0 to 99.

e The value of I=5 can definitely be used as an index for T, since 5 is within the valid
range.

e Any integer between 0 and 99 inclusive can serve as an index for array T.

e Using indices outside this range will cause runtime exceptions, so must be avoided.

Frequently Asked Questions (FAQSs)

Can I use I=5 directly as an index for array T?

Yes, since 5 is within the valid index range, T[5] is a valid way to access or modify the
array element.

What happens if I try to access T[100]?

Attempting to access T[100] will throw an ArrayIndexOutOfBoundsException because the
last valid index is 99.

Are negative indices allowed in Java arrays?

No, negative indices are invalid and will result in exceptions.



Can I assign a variable other than I as an index?

Yes, any integer variable within the range 0 to 99 can be used as an index in this array.

Conclusion

In summary, for an array declared as "Double[] T = new Double[100];", valid indices range
from 0 to 99. The value of I=5 is perfectly valid as an index, allowing you to access or
modify T[5] without any issues. Understanding array index ranges is fundamental to
writing safe, efficient code and avoiding runtime errors. Always ensure your indices fall
within the valid range before performing operations on arrays, and remember that zero-
based indexing is the standard in Java. Whether you are looping through arrays, assigning
values, or retrieving data, keeping track of valid indices is key to successful array
manipulation.

Frequently Asked Questions

If Int I = 5, which of the following can be used as an
index for the array Double[] T = new Double[100]?

The valid index is I = 5 because array indices in Java start at 0 and go up to 99, so 5 is
within this range.

Can I = 100 be used as an index for the array Double[] T
= new Double[100]?

No, because array indices in Java are from 0 to 99. Index 100 is out of bounds.

What is the valid range of indices for Double[] T = new
Double[100]?

The valid indices range from 0 to 99.

If I = 5, can it be used directly to access T[I] in Java?

Yes, since 5 is within the valid index range, T[5] is valid.

Is it possible to assign a value to T[I] when I = 5?

Yes, since I = 5 is within bounds, you can assign a value to T[5].

What happens if I try to access T[100] in this array?

It will throw an ArraylndexOutOfBoundsException because index 100 is outside the valid



range.

How does Java determine if an index is valid for an
array?

Java checks if the index is greater than or equal to 0 and less than the array length.

Can I assign I = 5 to a variable and then use it as an
index? Is that safe?

Yes, as long as the variable I is within the range 0 to 99, it is safe to use as an index.

Additional Resources
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In the vast landscape of programming, understanding array indexing is fundamental to
writing efficient and bug-free code. When dealing with arrays in languages like Java, the
concept of indexing, especially in relation to variable values, can sometimes lead to
confusion or errors if not properly understood. The question, "Suppose int I = 5, which of
the following can be used as an index for array Double[] T = new Double[100]?" might
seem straightforward at first glance but reveals deeper insights into array bounds, data
types, and the rules governing array access. This article aims to dissect this problem
comprehensively, exploring the nuances of array indexing, the significance of variable
values, data types, and best practices, thereby equipping programmers with a thorough
understanding of array manipulation in Java.

Understanding Arrays in Java: A Foundation

Before delving into the specifics of the question, it is essential to review the basic
principles of array handling in Java. Arrays are linear data structures designed to hold
multiple elements of the same data type, allowing for organized storage and easy access.

Array Declaration and Initialization

In Java, an array declaration involves specifying the data type followed by square brackets
and the array name. For example:

“TYjava

Double[] T = new Double[100];

This statement creates an array named "T capable of holding 100 "Double’ objects, with
indices ranging from 0 to 99. The array is initialized with "null" values by default since



"Double’ is an object wrapper type.

Indexing in Java Arrays

Java arrays are zero-based, meaning the first element is accessed with index 0.
Consequently, the last element in an array of size 'n" is at index n - 1. For the array T
with 100 elements:

- Valid indices are from 0 through 99.

- Any attempt to access T  with an index outside this range results in an
"ArrayIndexOutOfBoundsException .

The Significance of the Variable intI =5

Given that "I is an integer variable with the value 5, the question involves understanding
how this variable relates to array indexing.

Using Variables as Array Indices

In Java, variables of type "int" are perfectly valid indices when accessing array elements,
provided their values fall within the valid index range. For example:

" java

T[I] = 3.14;

is equivalent to:
" java
T[5] = 3.14;

Constraints on 'I' as an Index

Since 'I = 57, the value is within the valid index range (0-99). Therefore:

- "T[IT is a valid access.

- Any other value of 'I' outside 0-99 would lead to an exception if used directly as an
index.

This understanding underscores the importance of ensuring that variable values used as
indices stay within valid bounds to avoid runtime errors.

Analyzing Possible Index Values for the Array T

The core of the question is determining which values can be used as valid indices for the
array T .



Range of Valid Indices

Since 'T" has a size of 100:
- Valid indices are from 0 to 99 inclusive.
- Any integer within this range can be used to access or modify array elements.

Implications of the Value 'I=5"

Given that "I is explicitly assigned the value 5:
- "T[IT is valid and references the sixth element (since indices start at 0).
- The value of "'I" can be used directly or manipulated to generate other valid indices.

Which of the Following Can Be Used as an Index?

Assuming the question provides options, the correct options would include:
- The integer 5 (since "1=5")

- Any integer between 0 and 99 (inclusive)

- Variables assigned with values within this range

Options outside this range (e.g., -1, 100) are invalid and would cause runtime exceptions if
used directly.

Data Types and Their Role in Array Indexing

A pivotal aspect of array indexing involves understanding data types. In Java, the index
must be of an integer type, which includes primitive types like “int’, "byte, "short’, and
their corresponding wrapper classes.

Primitive vs. Wrapper Types

- The index used to access an array must be an integral primitive type.

- Variables of type "int’ are commonly used and accepted.

- Using other integral types like "byte™ or "short’ implicitly promotes to "int’ during array
access.

Implication for the Question

Since ‘I is of type "int’, and "T is an array of "Double" objects, there are no type
mismatches. The integer value of "I can be directly used as an index.



Practical Considerations and Best Practices

Beyond theoretical correctness, practical programming involves ensuring robustness and
avoiding errors.

Validating Index Values

- Always verify that index variables hold values within the valid range before array access.
- Use conditional checks:

“Tjava

if (I >=0 && I < T.length) {

T[I] = 2.718;

}

- Consider encapsulating index validation within methods or utility functions for code
reuse.

Handling Dynamic Index Values

- When indices depend on user input or calculations, implement validation to prevent
exceptions.

- Avoid "magic numbers" by defining constants for array bounds, enhancing code
readability and maintainability.

Potential Errors and Their Prevention

- "ArrayIndexOutOfBoundsException™ occurs when indices are outside the valid range.
- To prevent this, ensure any index variable (like "I") is bounded appropriately.
- Use exception handling (" try-catch) blocks if necessary for safety.

Extending the Discussion: Related Concepts and
Scenarios

While the core question focuses on a specific array and index value, understanding related
concepts enriches one's grasp of array handling.

Negative Indices

- Java does not support negative indices.
- Attempting to access "T[-1]" results in “ArrayIndexOutOfBoundsException".
- Care must be taken to prevent such invalid access.



Indices Beyond the Array Length

- Accessing T[100] (since length is 100) is invalid.
- Arrays are zero-based; highest valid index is "length - 1".

Using Variables for Dynamic Indexing

- Variables like "I" can be used to iterate through arrays:
" java

for (int I = 0; I < T.length; I++) {

T[I] = Math.randomy();

}

- Ensures safe and efficient array traversal.

Indexing in Different Contexts

- Multidimensional arrays involve multiple indices.
- For example: "Double[][] matrix = new Double[10][20];"
- Valid indices: “matrix[i][j]° where "i* in "0..9°, 'j" in "0..19".

Conclusion: Synthesis and Final Insights

The question "Suppose int [=5, which of the following can be used as an index for array
Double[] T=new Double[100]?" encapsulates fundamental principles of array indexing in
Java and highlights the importance of understanding data types, array bounds, and
variable values.

Key takeaways include:

- Valid array indices in Java are from "0 to "array.length - 1°.

- Since 'I=5", and "T" has 100 elements, T[I] is valid.

- Any integer within “0..99" can serve as an index.

- Variables of type "int" are suitable for indexing, provided their values are within bounds.
- Robust programming practices involve validating index values before access.

By mastering these concepts, programmers can avoid common pitfalls such as index out-
of-bounds errors, leading to more reliable and maintainable code. Variability in index
values underscores the importance of careful validation, especially in dynamic scenarios,
ensuring that array operations remain safe and predictable.

In essence, understanding the interplay between variable values, data types, and array
bounds is vital for effective array manipulation. Whether working with fixed indices like
"I=5" or dynamically computed indices, adherence to these principles will serve
programmers well across diverse applications, from simple data storage to complex
algorithms.
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