PEMDAS MATH DEFINITION

PEMDAS MATH DEFINITION IS A FUNDAMENTAL CONCEPT IN MATHEMATICS THAT PROVIDES A STANDARDIZED ORDER OF
OPERATIONS FOR EVALUATING ARITHMETIC EXPRESSIONS. UNDERSTANDING THIS ACRONYM IS CRUCIAL FOR ENSURING ACCURACY
AND CONSISTENCY WHEN SOLVING EQUATIONS, FROM SIMPLE ARITHMETIC TO COMPLEX ALGEBRAIC PROBLEMS. THIS ARTICLE
WILL DELVE DEEPLY INTO THE PEMDAS MATH DEFINITION, BREAKING DOWN EACH COMPONENT OF THE ACRONYM AND ILLUSTRATING
ITS APPLICATION WITH CLEAR EXAMPLES. WE WILL EXPLORE WHY THIS ORDER IS SO IMPORTANT, COMMON PITFALLS TO AVOID,
AND HOW PEMDAS SERVES AS A UNIVERSAL LANGUAGE IN MATHEMATICS. GET READY TO MASTER THE SEQUENCE THAT UNLOCKS
THE CORRECT SOLUTIONS TO ANY MATHEMATICAL EXPRESSION.

TaBLE oF CONTENTS

WHAT Is PEMDAS?

UNDERSTANDING EACH LETTER IN PEMDAS
PARENTHESES (AND OTHER GROUPING SYMBOLS)
EXPONENTS

MULTIPLICATION AND DIVISION

ADDITION AND SUBTRACTION

\WHY 1S THE ORDER OF OPERATIONS IMPORTANT?
PEMDAS IN ACTION: SOLVED EXAMPLES
CoMMoN MISTAKES WHEN APPLYING PEMDAS
PEMDAS vs. BODMAS vs. BIDMAS
PEMDAS AND REAL-W/ ORLD APPLICATIONS

WHAT Is PEMDAS?

PEMDAS IS AN ACRONYM THAT STANDS FOR THE ORDER IN WHICH MATHEMATICAL OPERATIONS SHOULD BE PERFORMED TO
SOLVE AN EXPRESSION. THINK OF IT AS A SET OF RULES, A MATHEMATICAL TRAFFIC LIGHT, THAT GUIDES US THROUGH COMPLEX
CALCULATIONS. WITHOUT THIS AGREED-UPON ORDER, DIFFERENT PEOPLE COULD ARRIVE AT DIFFERENT ANSWERS FOR THE SAME
PROBLEM, LEADING TO CHAOS IN THE WORLD OF NUMBERS. THIS SYSTEMATIC APPROACH ENSURES THAT EVERYONE,
EVERYWHERE, WHEN FACED WITH THE SAME MATHEMATICAL EXPRESSION, WILL ARRIVE AT THE IDENTICAL, CORRECT RESULT. IT’s
THE BEDROCK OF MATHEMATICAL CONSISTENCY.

THIS MNEMONIC DEVICE IS TAUGHT IN SCHOOLS WORLDWIDE TO HELP STUDENTS REMEMBER THE SEQUENCE: P ARENTHESES,
EXPONENTS, MULTIPLICATION AND DIVISION (FROM LEFT TO RIGHT), AND ADDITION AND SUBTRACTION (FROM LEFT TO RIGHT).
MASTERING PEMDAS IS NOT JUST ABOUT MEMORIZING AN ACRONYM: IT'S ABOUT DEVELOPING A CRITICAL THINKING SKILL THAT
IS APPLICABLE IN VARIOUS ACADEMIC AND PRACTICAL SCENARIOS. |T’S THE KEY TO UNLOCKING THE CORRECT SOLUTION EVERY
SINGLE TIME.

UNDERSTANDING EACH LETTER IN PEMDAS

LET'S BREAK DOWN THE PEMDAS ACRONYM LETTER BY LETTER. EACH COMPONENT REPRESENTS A SPECIFIC TYPE OF
MATHEMATICAL OPERATION THAT HAS A DESIGNATED PLACE IN THE SOLVING SEQUENCE. BY UNDERSTANDING THE HIERARCHY OF
THESE OPERATIONS, WE CAN CONFIDENTLY TACKLE EVEN THE MOST INTRICATE MATHEMATICAL PUZZLES. IT’S LIKE HAVING A
STEP-BY-STEP GUIDE THAT NEVER FAILS TO LEAD YOU TO THE RIGHT DESTINATION.

P ARENTHESES (AND OTHER GROUPING SYMBOLS)

THe ‘P’ INPEMDAS STANDS FOR PARENTHESES. HOWEVER, IT'S IMPORTANT TO UNDERSTAND THAT THIS ISN'T JUST LIMITED TO
THE CURVED BRACKETS WE COMMONLY SEE. PARENTHESES REPRESENT ANY GROUPING SYMBOL. THIS INCLUDES BRACKETS [ ],



BRACES { }, AND EVEN THE FRACTION BAR, WHICH IMPLIES DIVISION OF THE NUMERATOR BY THE DENOMINATOR. THESE SYMBOLS
ARE PARAMOUNT BECAUSE THEY INDICATE THAT THE OPERATIONS WITHIN THEM MUST BE PERFORMED FIRST, BEFORE ANY OTHER
OPERATIONS OUTSIDE OF THEM. IT’S LIKE SAYING, “STOP AND DEAL WITH WHAT'S INSIDE THIS BOX BEFORE YOU MOVE ON TO

ANYTHING ELSE.”

FOR EXAMPLE, IN AN EXPRESSION LIKE 2 + (3 4), YOU MUST CALCULATE 3 4 FIRST, WHICH EQUALS 12. THEN, YOU ADD 2 TO
THIS RESULT, GIVING YOU 14. IF YOU WERE TO IGNORE THE PARENTHESES AND PERFORM ADDITION FIRST, YOU'D GET 2 + 3 = 5,
AND THEN 5 4 = 20, A COMPLETELY DIFFERENT AND INCORRECT ANSWER. SO, ALWAYS START WITH WHATEVER IS ENCLOSED
WITHIN ANY GROUPING SYMBOL.

EXPONENTS

FOLLOWING PARENTHESES, THE NEXT STEP IN THE PEMDAS ORDER IS ‘E’ FOR EXPONENTS. EXPONENTS, ALSO KNOWN AS
POWERS, INDICATE THAT A BASE NUMBER SHOULD BE MULTIPLIED BY ITSELF A CERTAIN NUMBER OF TIMES. FOR INSTANCE, IN 52,
THE NUMBER 5 IS THE BASE, AND 2 IS THE EXPONENT, MEANING 5 MULTIPLIED BY ITSELF (5 5), WHICH EQUALS 25. SIMILARLY,
IN 2% THE BASE IS 2, AND THE EXPONENT IS 3, SO YOU CALCULATE 2 2 2, RESULTING IN 8.

EXPRESSIONS INVOLVING EXPONENTS, LIKE 3+ 23, REQUIRE YOU TO EVALUATE THE EXPONENT FIRST. SO, YOU'D CALCULATE
2% WHICH IS 8. THEN, YOU WOULD PROCEED WITH THE ADDITION: 3 + 8 = 11, IT'S CRUCIAL TO REMEMBER THAT EXPONENTS
ARE EVALUATED AFTER ANY OPERATIONS WITHIN PARENTHESES ARE COMPLETED.

MULTIPLICATION AND DIVISION

THe ‘M" AND ‘D’ IN PEMDAS REPRESENT MULTIPLICATION AND DIVISION. THIS IS A CRITICAL STEP WHERE MANY PEOPLE GET
TRIPPED UP. THE RULE HERE IS NOT THAT MULTIPLICATION ALWAYS COMES BEFORE DIVISION, OR VICE VERSA. INSTEAD,
MULTIPLICATION AND DIVISION HAVE THE SAME LEVEL OF PRIORITY. YOU PERFORM THEM IN THE ORDER THEY APPEAR FROM LEFT
TO RIGHT WITHIN THE EXPRESSION. THINK OF IT AS A TIE-BREAKER: WHOEVER COMES FIRST ON THE LEFT GETS TO GO.

ConsIDer THE EXPRESSION 10 + 2 3. IF YOU INCORRECTLY ASSUMED MULTIPLICATION ALWAYS COMES FIRST, YOU MIGHT DO
2 3 =0, AND THEN 10 + 6, WHICH RESULTS IN A FRACTION OR DECIMAL. HOWEVER, FOLLOWING THE LEFT-TO-RIGHT RULE,
you PERFORM 10 + 2 FIRST, WHICH IS 5. THEN, YOU MULTIPLY & 3, GIVING YOU THE CORRECT ANSWER OF 15. SIMILARLY, IN
123+ 4,vyouwoubpo 12 3 =236, AND THEN 36 + 4 = 9.

ADDITION AND SUBTRACTION

FINALLY, THE ‘A" AND 'S’ INPEMDAS STAND FOR ADDITION AND SUBTRACTION. JUST LIKE MULTIPLICATION AND DIVISION,
ADDITION AND SUBTRACTION ARE ON THE SAME LEVEL OF PRIORITY. YOU PERFORM THEM IN THE ORDER THEY APPEAR FROM LEFT
TO RIGHT. THIS MEANS THAT IF SUBTRACTION COMES BEFORE ADDITION IN AN EXPRESSION, YOU DO THE SUBTRACTION FIRST,
AND VICE VERSA.

FOR EXAMPLE, IN THE EXPRESSION 7 - 3 + 2, YOU WOULD FIRST PERFORM THE SUBTRACTION BECAUSE IT APPEARS ON THE LEFT:
7 - 3 = 4. THEN, YOU ADD THE REMAINING NUMBER: 4 + 2 = O. |F THE EXPRESSION WERE 7/ + 3 - 2, YOU WOULD PERFORM THE
ADDITION FIRST: 7 + 3 = 10, AND THEN THE SUBTRACTION: 10 - 2 = 8. UNDERSTANDING THIS LEFT-TO-RIGHT RULE FOR BOTH
PAIRS OF OPERATIONS IS KEY TO ACCURATE CALCULATIONS.

WHY IS THE ORDER OF OPERATIONS IMPORTANT?



THE IMPORTANCE OF THE ORDER OF OPERATIONS CANNOT BE OVERSTATED. |T SERVES AS A UNIVERSAL LANGUAGE IN
MATHEMATICS, ENSURING THAT ALL INDIVIDUALS INTERPRET AND SOLVE MATHEMATICAL EXPRESSIONS IN PRECISELY THE SAME
WAY. IMAGINE A WORLD WHERE A SIMPLE CALCULATION LIKE 2 + 3 4 COULD YIELD MULTIPLE ANSWERS. THIS LACK OF
CONSISTENCY WOULD RENDER MATHEMATICAL COMMUNICATION INEFFECTIVE AND MAKE COLLABORATIVE PROBLEM-SOLVING
IMPOSSIBLE. PEMDAS PROVIDES THAT ESSENTIAL STRUCTURE, GUARANTEEING A SINGLE, VERIFIABLE CORRECT ANSWER.

FURTHERMORE, MASTERING THE ORDER OF OPERATIONS IS FUNDAMENTAL FOR BUILDING A STRONG FOUNDATION IN ALGEBRA AND
BEYOND. AS MATHEMATICAL EXPRESSIONS BECOME MORE COMPLEX, WITH NESTED PARENTHESES, MULTIPLE EXPONENTS, AND A
COMBINATION OF ALL OPERATIONS, A CLEAR UNDERSTANDING OF PEMDAS BECOMES INDISPENSABLE. |T PREVENTS ERRORS THAT
CAN SNOWBALL INTO SIGNIFICANTLY INCORRECT RESULTS IN MORE ADVANCED MATHEMATICAL CONTEXTS. |T°S THE STEPPING
STONE FOR ALL FUTURE MATHEMATICAL ENDEAVORS.

PEMDAS IN ACTION: SoLVED EXAMPLES

LET’'S SOLIDIFY OUR UNDERSTANDING OF PEMDAS WITH A FEW PRACTICAL EXAMPLES. W/ ORKING THROUGH THESE STEP-BY-
STEP WILL HIGHLIGHT HOW EACH PART OF THE ACRONYM COMES INTO PLAY.

ExAMPLE 1: 5 + 3 2

® FIRST, LOOK FOR PARENTHESES: NONE.

e NEXT, LOOK FOR EXPONENTS: NONE.

THEN, MULTIPLICATION AND DIVISION FROM LEFT TO RIGHT: WE HAVE 3 2. So, 3 2 = 6.

® THE EXPRESSION NOW BECOMES: 5 + 6.

FINALLY, ADDITION AND SUBTRACTION FROM LEFT TORIGHT: 5 + 6 = 11.

® THE ANSWER IS 11.

ExAaMpLE 2: (10-4) + 2 + 32
® FIrsT, PARENTHESES: WE HAVE (10 - 4). So, 10 - 4 = 6.
o THE EXPRESSION NOW IS: 6 + 2 + 32,
o NexT, ExponenTS: WE HAVE 32. So, 32 =9,
® THE EXPRESSION BECOMES: 6 + 2 + 9.
e Now, MULTIPLICATION AND DIVISION FROM LEFT TO RIGHT: WEHAVE 6 + 2. S0, 6 + 2 = 3.
o THE EXPRESSION IS NOW: 3 + 9.
¢ FINALLY, ADDITION AND SUBTRACTION FROM LEFT TO RIGHT: 3 + 9 = 12.

o THE ANSWER IS 12.

ExaMPLE 3: 4 (6 +2) = 2



PARENTHESES FIRST: (6 + 2) = 8.
® EXPRESSION IS NOW: 4 8 + 2.
o NO EXPONENTS.

e MULTIPLICATION AND DIVISION FROM LEFT TO RIGHT:

o 48=32.
o EXPRESSION IS NOW: 32 + 2.

o 32+2=16.

e NO ADDITION OR SUBTRACTION.

e THE ANSWER IS 16.

CoMMoN MisTAkes WHEN APPLYING PEMDAS

DESPITE THE CLARITY OF THE PEMDAS RULE, COMMON MISTAKES STILL ARISE, OFTEN STEMMING FROM MISINTERPRETING THE
ORDER, PARTICULARLY THE MULTIPLICATION/DIVISION AND ADDITION/SUBTRACTION STEPS. ONE OF THE MOST FREQUENT
ERRORS IS PERFORMING ALL MULTIPLICATION BEFORE ANY DIVISION, OR VICE VERSA, REGARDLESS OF THEIR POSITION FROM LEFT
TO RIGHT. THIS LEADS TO INCORRECT OUTCOMES, AS WE SAW IN THE EXAMPLE 10+ 2 3.

ANOTHER PITFALL IS NEGLECTING THE GROUPING SYMBOLS BEYOND SIMPLE PARENTHESES. FORGETTING THAT BRACKETS, BRACES,
AND FRACTION BARS ALSO FUNCTION AS GROUPING SYMBOLS CAN LEAD TO BYPASSING CRUCIAL EARLY STEPS IN THE
CALCULATION. ADDITIONALLY, SOME STUDENTS MIGHT APPLY ADDITION OR SUBTRACTION BEFORE TACKLING MULTIPLICATION
OR DIVISION, EFFECTIVELY REVERSING THE ‘M AND ‘D’ WITH THE A’ AND ‘S’ THESE ERRORS HIGHLIGHT THE IMPORTANCE OF
CONSISTENTLY APPLYING THE FULL PEMDAS SEQUENCE AND PAYING CLOSE ATTENTION TO THE LEFT-TO-RIGHT RULE FOR
OPERATIONS OF EQUAL PRIORITY.

PEMDAS vs. BODMAS vs. BIDMAS

WHILE PEMDAS IS WIDELY USED, ESPECIALLY IN THE UNITED STATES, OTHER ACRONYMS SERVE THE EXACT SAME PURPOSE IN

DIFFERENT REGIONS. BODMAS AND BIDMAS ARE COMMON ALTERNATIVES. BODMAS STANDS FOR BRACKETS, ORDERS (WHICH
MEANS POWERS OR ROOTS), DIVISION AND MULTIPLICATION, AND ADDITION AND SUBTRACTION. BIDMAS Is SIMILAR, WiITH '’
STANDING FOR INDICES INSTEAD OF ORDERS.

THE CORE PRINCIPLE REMAINS IDENTICAL ACROSS ALL THESE MNEMONICS: A SPECIFIC, HIERARCHICAL ORDER FOR PERFORMING
MATHEMATICAL OPERATIONS. WHETHER YoUu USE PEMDAS, BODMAS, or BIDMAS, THE SEQUENCE OF OPERATIONS —
STARTING WITH GROUPING SYMBOLS, THEN POWERS/INDICES, FOLLOWED BY MULTIPLICATION AND DIVISION (LEFT TO RIGHT),
AND FINALLY ADDITION AND SUBTRACTION (LEFT TO RIGHT) = IS THE SAME. THE DIFFERENT ACRONYMS ARE SIMPLY REGIONAL
VARIATIONS TO HELP STUDENTS REMEMBER THE SAME FUNDAMENTAL MATHEMATICAL RULE.



PEMDAS AND REAL-\W/ ORLD APPLICATIONS

THe PEMDAS MATH DEFINITION ISNIT_JUST CONFINED TO TEXTBOOKS; IT HAS PRACTICAL APPLICATIONS IN VARIOUS REAL~
WORLD SCENARIOS. W/HENEVER YOU ENCOUNTER A CALCULATION THAT INVOLVES MULTIPLE STEPS, YOU ARE IMPLICITLY OR
EXPLICITLY USING THE ORDER OF OPERATIONS. THIS APPLIES TO PERSONAL FINANCE, SUCH AS CALCULATING LOAN INTEREST OR
BUDGETING, WHERE DIFFERENT OPERATIONS NEED TO BE PERFORMED IN A SPECIFIC SEQUENCE.

IN SCIENCE AND ENGINEERING, COMPLEX FORMULAS AND EXPERIMENTAL DATA ANALYSIS RELY HEAVILY ON THE CONSISTENT
APPLICATION OF PEMDAS TO ENSURE ACCURATE RESULTS. EVEN IN EVERYDAY TASKS LIKE COOKING (SCALING RECIPES WHICH
INVOLVES MULTIPLICATION AND DIVISION) OR ASSEMBLING FURNITURE (FOLLO\)VING INSTRUCTIONS WHICH ARE ESSENTIALLY
ORDERED STEPS), THE UNDERLYING PRINCIPLE OF SEQUENTIAL OPERATIONS IS AT PLAY. ESSENTIALLY, ANYTIME YOU NEED TO
BREAK DOWN A COMPLEX TASK INTO SMALLER, ORDERED STEPS, YOU'RE EMPLOYING THE SPIRIT OF PEMDAS.

THE ABILITY TO CORRECTLY APPLY THE ORDER OF OPERATIONS IS A FOUNDATIONAL SKILL THAT UNDERPINS SUCCESS IN
MATHEMATICS AND ITS NUMEROUS APPLICATIONS. BY CONSISTENTLY FOLLOWING THE PEMDAS SEQUENCE, YOU ENSURE
ACCURACY, BUILD CONFIDENCE, AND PAVE THE WAY FOR TACKLING MORE ADVANCED MATHEMATICAL CHALLENGES WITH EASE.

FAQ

Q: WHAT poEs THE ‘'S’ IN PEMDAS sSTAND FOR?

A: THE 'S” IN PEMDAS STANDS FOR SUBTRACTION. |T IS PERFORMED AFTER MULTIPLICATION AND DIVISION, AND IN ORDER FROM
LEFT TO RIGHT WITH ADDITION.

Q: Is THERE A DIFFERENCE BETWEEN PEMDAS ano BODMAS?

A: No, PEMDAS AND BODMAS ARE ESSENTIALLY THE SAME RULE FOR THE ORDER OF OPERATIONS. THEY USE DIFFERENT
ACRONYMS TO REMEMBER THE SAME SEQUENCE: GROUPING SYMBOLS, ORDERS/INDICES/EXPONENTS, MULTIPLICATION/DIVISION
(LEFT TO RIGHT), AND ADDITION/SUBTRACTION (LEFT TO RIGHT).

Q: Do | ALWAYS DO MULTIPLICATION BEFORE DIVISION IN PEMDAS?

A: No. MULTIPLICATION AND DIVISION HAVE THE SAME PRIORITY IN PEMDAS. Y oU PERFORM THEM IN THE ORDER THEY APPEAR
FROM LEFT TO RIGHT IN THE EXPRESSION.

Q: WHAT IF AN EXPRESSION HAS MULTIPLE SETS OF PARENTHESES?

A: IF AN EXPRESSION HAS MULTIPLE SETS OF PARENTHESES, YOU WORK FROM THE INNERMOST SET OF PARENTHESES OUTWARD,
FOLLOWING THE PEMDAS RULES WITHIN EACH SET AS NEEDED.

Q: ARE FRACTION BARS CONSIDERED GROUPING SYMBOLS IN PEMDAS?

A: YES, A FRACTION BAR IS CONSIDERED A GROUPING SYMBOL IN PEMDAS. You MUST SIMPLIFY THE NUMERATOR AND THE
DENOMINATOR SEPARATELY BEFORE PERFORMING THE DIVISION.



Q: Does PEMDAS APPLY TO NEGATIVE NUMBERS?

A: Yes, PEMDAS APPLIES TO ALL REAL NUMBERS, INCLUDING NEGATIVE NUMBERS. THE ORDER OF OPERATIONS REMAINS THE
SAME WHEN WORKING WITH POSITIVE AND NEGATIVE VALUES.

Q: WHAT IS THE ORDER OF OPERATIONS FOR EXPONENTS IN PEMDAS?

A: EXPONENTS, REPRESENTED BY 'E’ INPEMDAS, ARE EVALUATED AFTER ANY OPERATIONS WITHIN PARENTHESES BUT BEFORE
MULTIPLICATION AND DIVISION.
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