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Understanding operator precedence and associativity is crucial in programming and mathematics to
correctly interpret and evaluate expressions. The expression X Y <Y -Z27? A. B. <C. - D. + appears
complex at first glance, but breaking it down systematically reveals the order in which operators are
evaluated. This article provides an in-depth analysis of this expression, focusing specifically on the question:

Which operator is evaluated first?

Overview of Operator Precedence and Associativity

What Is Operator Precedence?

Operator precedence determines the order in which different operators are applied in an expression. For
example, multiplication () has higher precedence than addition (+), so in the expression ‘3 + 4 5, the

multiplication occurs before the addition, resulting in ‘3 + (4 5) = 23".

‘What Is Operator Associativity?

When two operators share the same precedence level, associativity rules specify whether evaluation
proceeds from left to right (left-associative) or right to left (right-associative). For example, subtraction (-) is
left-associative: *10 - 5 - 2" is evaluated as (10 - 5) - 2".

Common Operators and Their Precedence in C-like Languages

| Operator | Description | Precedence Level | Associativity |
A S [— [ |

| *()" | Parentheses (grouping) | Highest | N/A |

[, /7, "% | Multiplication, division, modulus | High | Left-to-right |
|+, °-" | Addition, subtraction | Medium | Left-to-right |

| <, >, '<=", ">="| Relational operators | Lower | Left-to-right |

| '==", =" | Equality operators | Lower | Left-to-right |

| ‘& | Bitwise AND | Lower | Left-to-right |



| ** | Bitwise XOR | Lower | Left-to-right |

| T | Bitwise OR | Lower | Left-to-right |

| '&&", ' | Logical AND, OR | Lower | Left-to-right |

| *?:" | Ternary conditional | Low | Right-to-left |

| =", +=", -="| Assignment operators | Lowest | Right-to-left |

Dissecting the Expression: X Y <Y -Z2?A.B.<C.-D. +

The provided expression appears to be a combination of relational, arithmetic, and possibly conditional

operators. For clarity, let's rewrite it:

“plaintext

XY<Y-Z2?7A.B.<C.-D. +

However, this seems to be a fragment or a symbolic representation rather than a standard expression. To
analyze it properly, assume it resembles a typical conditional (ternary) operator structure:

e

XY<Y-Z27A:B

But since the question involves options like ™, "<, °-", "+7, and a question about which operator is evaluated
first, we need to clarify the structure.

Possible intended expression:

“plaintext

XY<Y-Z27A:B

or perhaps:

“plaintext

XY<Y-Z2?7AB<C-D+..

Given the options provided are ™, '<", *-*, '+, and the structure involves these operators, it is reasonable to

interpret the question as:



"In the expression ' X Y <Y -Z2?7AB<C-D+ .., which operator is evaluated first?"

Step-by-Step Analysis of Operator Evaluation Order

To determine which operator is evaluated first, we need to analyze the expression's components,

considering operator precedence and associativity.

Assuming a simplified expression:

“plaintext

XY<Y-Z2?7AB<C-D+..

This still appears complex and somewhat ambiguous. For clarity, let's analyze a representative expression:

X<Y-Z2

and then extend the logic to the entire expression.

Evaluating a Simplified Expression: ' X <Y -Z 2°

Step 1: Recognize operators involved
- '<" (less than)
- =" (subtraction)

- " (multiplication)

Step 2: Recall precedence rules

- " has higher precedence than -’
- *-" has higher precedence than "<’

Step 3: Apply precedence

The expression:



“plaintext

X<Y-Z2

is evaluated as:

“plaintext

X < (Y -(Z2))

meaning:

- First, compute "Z 2.
- Then, compute 'Y - (Z 2)".

- Finally, evaluate whether "X <" the result of the subtraction.

Conclusion: The first operator evaluated in this expression is .

Applying the Logic to the Full Expression

Given the initial question:
"Which operator is evaluated first: <, °Y", -7, 77"

- Since "Y' is likely a variable, not an operator, the focus is on the operators: '<*, *-*,
- The question options are:

-AT

-B. <

_Co

D+

Assuming the expression involves all these operators, the operator with the highest precedence will be

evaluated first.
Standard operator precedence hierarchy:

1. Parentheses ()’
2. Unary operators (not specified here)
3. Multiplication ™, division /", modulus "%’

4. Addition *+°, subtraction -



\\\\\

6. Equality operators "==", "=
7. Bitwise AND &'

8. Bitwise OR

9. Logical AND "&&’

10. Logical OR |

11. Ternary "7

12. Assignment "=’
Therefore, among ™, '<", ™-*, and "+

- " (multiplication) has the highest precedence.
- *-"and 't are at the same level, lower than ™.

- '<" (less than) is even lower.

Hence, the first operator evaluated in such an expression is ™.

Implications for Programmers and Developers

Why Understanding Operator Precedence Matters

Misinterpreting operator precedence can lead to bugs, unexpected behaviors, and logic errors in code. For
instance, writing an expression without proper parentheses may cause the compiler to evaluate the

expression differently than intended.

Best Practices for Handling Operator Precedence

- Use parentheses explicitly to clarify evaluation order.
- Familiarize yourself with language-specific precedence rules.
- Break complex expressions into simpler sub-expressions.

- Use descriptive variable names to improve readability.



Practical Examples and Illustrations

Example 1: Evaluating ' X <Y -Z 2"

IONN
C

// Given variable values

int X = 10;
int' Y = 20;
intZ=>5;

// Expression
if(X<Y-Z2){
/..

)

Evaluation steps:

- Compute 22" — 52 = 10"

- Compute Y - 10° = 20 - 10 = 10".

- Check if "X < 10" > 10 < 10" — false.

Key Point: Multiplication is evaluated first because it has higher precedence.

Example 2: Combining Multiple Operators

AONN
(¢

intresult=a+bc-d<e;

Evaluation order:

- 'b ¢’ (multiplication)
-"a+ (b c)’ (addition)
(a+bc)-d (subtraction)

‘(a+bc-d)<e (relational comparison)

Operator precedence guides the evaluation sequence, ensuring correct computation.



Summary: Which Operator Is Evaluated First?

Based on the standard operator precedence rules, the multiplication operator ™ is evaluated before the
relational "<, subtraction *-", or addition "+ when all are present in an expression without parentheses

altering the order.
Therefore, the answer to the question:
> Which operator is evaluated first: "<*, *-*, ™, or "+?

is:

Conclusion

Understanding the hierarchy of operators is fundamental for writing correct and efficient code. The
evaluation order is dictated by operator precedence and associativity rules, which are well-defined in
programming languages like C, C++, Java, and others. In complex expressions involving multiple operators,

identifying the operator with the

Frequently Asked Questions

In the expression 'X Y <Y - Z 2', which operator is evaluated first

according to precedence rules?

The multiplication operator " is evaluated first.

Given the expression 'X Y <Y -Z 2', what is the order of operator

evaluation based on standard precedence?

First ", then '-', then '<', and finally the assignment if applicable.



In the expression 'X Y <Y -Z 2', which operator does the '<' compare?

The '<' operator compares the result of 'X Y' with the result of 'Y - Z 2".

Why is the " operator evaluated before '-' and '<' in the expression 'X Y <
Y-Z27?

Because multiplication has higher precedence than subtraction and comparison operators in standard

operator precedence rules.

In the expression 'X Y <Y - Z 2', what is the significance of operator

precedence in evaluating the expression?

Operator precedence determines the order in which parts of the expression are evaluated, ensuring correct

computation—here, " is evaluated before '-' and '<'.

Which operator among ", '<', '-', and '+' is evaluated first in ' XY <Y -Z
2'?

The " (multiplication) operator is evaluated first.

Additional Resources

Which Operator Is Evaluated First: X Y <Y -Z 2 ?A. B. <C. -D. +

Understanding operator precedence and associativity is fundamental for anyone working with
programming languages, especially those dealing with complex expressions. Among the many expressions
programmers encounter daily, the question of which operator is evaluated first can significantly influence
the outcome of computations. Today, we delve into a specific example: X Y <Y -Z2?A. B. ', <=, ">="|
Left to right |

| 5]'==","1="] Left to right |

|6 && | Left to right |

| 717 | Left to right |

| 8°7:" (ternary conditional) | Right to left |

| 9 | Assignment operators ("=, “+=", etc.) | Right to left |

Using this hierarchy, we can analyze the expression step-by-step.



Step-by-Step Evaluation of the Expression

Let’s assume a simplified expression similar to the original, such as:

XY<Y-Z2?A:B<C-D+E

Breaking it down:

XY<Y-Z2?A:B<C-D+E

This expression contains:

- Comparisons: "<’

- Arithmetic: *-", ™, *+°

- Ternary conditional operator: *? :°

Let's analyze the precedence:

- Arithmetic operators ** have higher precedence than -" and "+.

- Comparison operators '<' have precedence lower than arithmetic but higher than the ternary *? :".

- The ternary *? ;" operator has right-to-left associativity and low precedence compared to arithmetic and
comparison.

Order of evaluation:

1. Multiplication "Z 2° — highest precedence among operators in the expression.

2. Subtraction Y - Z 2° — after computing multiplication.

3. Comparison '<" between "X Y and the result of 'Y - Z 2° — comparison is evaluated after arithmetic.
4. Ternary operator '? ;" — evaluated after the condition is determined.

5. Within the true ("A") and false ("B < C - D + E’) branches, the operators '+, -', '<" are evaluated

according to their precedence.

Applying the Precedence Rules to the Original Expression

Returning to the original question: Which operator is evaluated first: X Y <Y -Z2?7A.B. <C.-D. +?

Assuming the expression is:



XY<Y-Z2?7A:B<C-D+FE
or a similar expression, the first operator evaluated depends on the order of precedence.

Key point: The first operator to be evaluated is the one with the highest precedence level that appears

earliest in the expression.
In the context of the operators listed:

- " (multiplication) has higher precedence than '<' (less than), *-* (minus), and *+" (plus).

- The *?" (ternary) operator has lower precedence than comparison and arithmetic operators.

Therefore, in an expression involving all these operators, the first operator evaluated is typically the one

with the highest precedence that appears in the expression, which is usually the multiplication operator ™
Answer:

The ™ operator is evaluated first.

Why Does Operator Precedence Matter?

Understanding which operator is evaluated first isn't just a theoretical exercise; it directly impacts the

outcome of expressions and the correctness of programs.

Example:

Suppose we have:

Y-Z2

If  is evaluated first (‘Z 2°), then the subtraction proceeds after multiplication:
Y -(Z2)

But if, hypothetically, subtraction was evaluated before multiplication (which is not the case), the result

would be different.

Similarly, in complex expressions involving comparisons and ternary operators, knowing the evaluation

order ensures the programmer correctly interprets and predicts the behavior.



Implications for Programmers and Developers

Understanding operator precedence isn't solely about academic knowledge; it has practical implications:

- Writing Correct Code: Knowing the evaluation order prevents logical errors.

- Debugging: When an expression doesn't behave as expected, inspecting operator precedence can reveal
overlooked evaluation sequences.

- Code Readability: Proper use of parentheses clarifies evaluation order, making code more maintainable.
- Language Portability: Different programming languages may have subtle differences in precedence and

associativity, affecting cross-language development.

Best Practices for Managing Operator Evaluation

‘While understanding default precedence rules is essential, best practices include:

- Using Parentheses: Explicitly group operations to clarify evaluation order, e.g., (Y - Z) 2".

- Avoiding Complex Chains: Break down complex expressions into smaller parts for clarity.

- Consulting Language Documentation: Precedence and associativity rules can vary slightly between
languages.

- Testing Edge Cases: Verify how expressions evaluate with different variable values.

Conclusion

The question, "Which operator is evaluated first: X Y <Y -Z2? A. B. <C. - D. +", underscores the
importance of understanding operator precedence and associativity in programming. Based on standard

precedence rules, the multiplication operator (™) takes precedence over comparison ('<"), subtraction ('-),

Which Operator Is Evaluated First XYItYZ2ABItCD
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