TOLERANCE IN MATH

THE RoLE oF TOLERANCE IN MATHEMATICAL PRECISION

TOLERANCE IN MATH IS A FUNDAMENTAL CONCEPT THAT ADDRESSES THE INHERENT IMPRECISION IN MEASUREMENT AND
CALCULATION, ACKNOWLEDGING THAT PERFECT ACCURACY IS OFTEN AN UNATTAINABLE IDEAL. \WHETHER WE ARE DEALING WITH
ENGINEERING SPECIFICATIONS, SCIENTIFIC EXPERIMENTS, OR EVEN EVERYDAY ESTIMATIONS, UNDERSTANDING AND QUANTIFYING
ACCEPTABLE DEVIATIONS IS CRUCIAL FOR PRACTICAL APPLICATIONS. THIS ARTICLE WILL DELVE INTO THE MULTIFACETED
\WORLD OF TOLERANCE IN MATHEMATICS, EXPLORING ITS DEFINITION, VARIOUS APPLICATIONS, HOW IT's REPRESENTED, AND ITS
VITAL IMPORTANCE IN ENSURING THE FUNCTIONALITY AND RELIABILITY OF SYSTEMS AND PRODUCTS ACROSS NUMEROUS FIELDS.
WE WILL UNCOVER WHY A LITTLE WIGGLE ROOM IS NOT ONLY ACCEPTABLE BUT OFTEN ESSENTIAL FOR MATHEMATICAL
PROCESSES TO REMAIN MEANINGFUL AND ACTIONABLE IN THE REAL WORLD.
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WHAT IS MATHEMATICAL T OLERANCE?

AT ITS CORE, MATHEMATICAL TOLERANCE REFERS TO THE PERMISSIBLE RANGE OF VARIATION OR DEVIATION FROM A SPECIFIED
VALUE, DIMENSION, OR STANDARD. IT'S ESSENTIALLY A WAY TO DEFINE AN ACCEPTABLE MARGIN OF ERROR. INSTEAD OF
DEMANDING AN EXACT, PINPOINT FIGURE, TOLERANCE ALLOWS FOR A ZONE WITHIN WHICH A MEASUREMENT OR CALCULATION IS
CONSIDERED SATISFACTORY AND FUNCTIONAL. THINK OF IT AS A BOUNDARY, A LIMIT THAT DEFINES WHAT IS “cLosE eNouGH”
FOR PRACTICAL PURPOSES. THIS CONCEPT IS NOT ABOUT INACCURACY FOR ITS OWN SAKE, BUT RATHER A PRAGMATIC
APPROACH TO DEALING WITH THE LIMITATIONS OF TOOLS, HUMAN CAPABILITIES, AND THE INHERENT VARIABILITY OF THE
PHYSICAL WORLD.

IN MATHEMATICAL TERMS, TOLERANCE CAN BE EXPRESSED AS A PLUS-AND-MINUS VALUE (£.G., 5 + 0.2) orR AS A RANGE (E.G.,
BETWEEN 4.8 AND 5.2). THIS RANGE SIGNIFIES THE UPPER AND LOWER LIMITS WITHIN WHICH A GIVEN QUANTITY IS DEEMED
ACCEPTABLE. W/ITHOUT TOLERANCE, MANY REAL-WORLD APPLICATIONS WOULD BE IMPOSSIBLE TO ACHIEVE, AS ABSOLUTE
PRECISION IS OF TEN ECONOMICALLY UNFEASIBLE OR PHYSICALLY IMPOSSIBLE TO ATTAIN.

WHY IS TOLERANCE NECESSARY IN MATHP

THE NECESSITY OF TOLERANCE IN MATHEMATICS STEMS FROM SEVERAL KEY FACTORS. FIRSTLY, THE LIMITATIONS OF OUR
MEASURING INSTRUMENTS PLAY A SIGNIFICANT ROLE. No RULER, CALIPER, OR DIGITAL SENSOR CAN MEASURE WITH INFINITE
PRECISION. THERE WILL ALWAYS BE A SMALLEST INCREMENT OF MEASUREMENT, AND THE ACTUAL VALUE COULD LIE ANY\WHERE
WITHIN THAT INCREMENT. SECONDLY, MANUFACTURING PROCESSES, EVEN HIGHLY SOPHISTICATED ONES, INTRODUCE VARIATIONS.
IT’S INCREDIBLY DIFFICULT AND EXPENSIVE TO PRODUCE TWO IDENTICAL PARTS, FOR EXAMPLE. T OLERANCE ENSURES THAT
PARTS CAN STILL BE ASSEMBLED AND FUNCTION CORRECTLY EVEN WITH MINOR DIFFERENCES.

FURTHERMORE, HUMAN ERROR, THOUGH MINIMIZED THROUGH RIGOROUS PROCEDURES, CAN ALSO LEAD TO DEVIATIONS. IN
SCIENTIFIC EXPERIMENTATION, EXPERIMENT AL CONDITIONS ARE RARELY PERFECTLY CONSTANT, LEADING TO VARIATIONS IN
COLLECTED DATA. IN COMPUTATIONAL MATHEMATICS, ROUNDING ERRORS CAN ACCUMULATE, AND TOLERANCE IS USED TO



DETERMINE WHEN A NUMERICAL SOLUTION IS SUFFICIENTLY CLOSE TO THE TRUE SOLUTION. ESSENTIALLY, TOLERANCE PROVIDES
A PRACTICAL BRIDGE BETWEEN THEORETICAL PERFECTION AND THE REALITIES OF THE PHYSICAL AND COMPUTATIONAL WORLDS,
ENSURING THAT MATHEMATICAL MODELS AND THEIR APPLICATIONS REMAIN RELEVANT AND FUNCTIONAL.

TYPES OF TOLERANCE IN MATHEMATICS

MATHEMATICAL TOLERANCE CAN MANIFEST IN VARIOUS FORMS DEPENDING ON THE CONTEXT. UNDERSTANDING THESE
DISTINCTIONS IS KEY TO APPLYING THE CONCEPT EFFECTIVELY. W/HILE THE UNDERLYING PRINCIPLE OF AN ACCEPTABLE RANGE
REMAINS, THE WAY THIS RANGE IS DEFINED AND UTILIZED CAN DIFFER SIGNIFICANTLY.

ABSOLUTE T OLERANCE

ABSOLUTE TOLERANCE IS PERHAPS THE MOST STRAIGHTFORWARD TYPE. |T INVOLVES A FIXED NUMERICAL VALUE THAT
REPRESENTS THE MAXIMUM ALLOWABLE DEVIATION FROM A TARGET VALUE. FOR INSTANCE, IF A COMPONENT NEEDS TO BE 100
MM LONG WITH AN ABSOLUTE TOLERANCE OF % | MM, THEN ANY LENGTH BETWEEN 99 MM AND 101 MM IS ACCEPTABLE. THIS IS
COMMONLY SEEN IN SPECIFICATIONS FOR STANDARDIZED PARTS OR DIMENSIONS WHERE CONSISTENCY IS PARAMOUNT.

PERCENTAGE T OLERANCE

PERCENTAGE TOLERANCE IS OFTEN USED WHEN THE ACCEPTABLE VARIATION IS RELATIVE TO THE MAGNITUDE OF THE VALUE
ITSELF. IN THIS CASE, THE TOLERANCE IS EXPRESSED AS A PERCENTAGE OF THE NOMINAL VALUE. FOR EXAMPLE, A RESISTOR WITH
A VALUE ofF 100 OHMS AND A TOLERANCE OF 5% WOULD HAVE AN ACCEPTABLE RANGE OF 95 oHMs To 105 onms (59, oF
10015 5, so 100 + 5). THIS TYPE OF TOLERANCE IS USEFUL WHEN DEALING WITH VALUES THAT CAN VARY GREATLY IN
MAGNITUDE, ENSURING THAT THE RELATIVE DEVIATION REMAINS CONSISTENT.

BILATERAL T OLERANCE

BILATERAL TOLERANCE ALLOWS FOR VARIATION IN BOTH THE POSITIVE AND NEGATIVE DIRECTIONS FROM THE NOMINAL VALUE.
THIS IS TYPICALLY REPRESENTED AS A VALUE WITH BOTH AN UPPER AND LOWER DEVIATION, SUCH AS 25 MM +0.1 MM / -0.2
MM. THIS SIGNIFIES THAT THE ACTUAL DIMENSION CAN BE ANYWHERE BETWEEN 24.8 MM AND 25.1 MM. THIS IS A VERY COMMON
FORM OF TOLERANCE IN ENGINEERING AND MANUFACTURING, PROVIDING A SYMMETRICAL OR ASYMMETRICAL RANGE FOR
ACCEPTABLE DEVIATIONS.

UNILATERAL T OLERANCE

UNILATERAL TOLERANCE, IN CONTRAST TO BILATERAL, RESTRICTS THE VARIATION TO ONLY ONE DIRECTION FROM THE NOMINAL
VALUE. THIS MIGHT BE SPECIFIED AS 30 MM +(0.5 MM, MEANING THE DIMENSION CAN BE UP TO 30.5 MM BUT CANNOT BE LESS
THAN 30 MM. ALTERNATIVELY, IT couLD BE 30 MM -0.3 MM, ALLOWING FOR VALUES DOWN TO 29.7 MM BUT NOT EXCEEDING
30 MM. THIS IS OFTEN USED WHEN ONE DIRECTION OF DEVIATION HAS MORE CRITICAL IMPLICATIONS THAN THE OTHER.

TOLERANCE IN MEASUREMENT AND ENGINEERING

THE APPLICATION OF TOLERANCE IN MEASUREMENT AND ENGINEERING IS PERHAPS ITS MOST WIDELY RECOGNIZED DOMAIN. IN THE



CREATION OF ANY PHYSICAL OBJECT, FROM A TINY SCREW TO A MASSIVE BRIDGE, PRECISION IS KEY, BUT ABSOLUTE PRECISION IS
IMPOSSIBLE. ENGINEERS USE TOLERANCE TO DEFINE THE ACCEPTABLE LIMITS FOR DIMENSIONS, ANGLES, AND OTHER
CHARACTERISTICS OF A PART OR ASSEMBLY. THIS ENSURES THAT COMPONENTS MANUFACTURED BY DIFFERENT PROCESSES OR
EVEN IN DIFFERENT LOCATIONS CAN STILL FIT TOGETHER AND FUNCTION AS INTENDED.

FOR INSTANCE, WHEN TWO MATING PARTS ARE DESIGNED, SUCH AS A SHAFT AND A HOLE, ENGINEERS SPECIFY TOLERANCES FOR
BOTH. |F THE SHAFT'S DIAMETER IS 10 MM £ 0.05 MM AND THE HOLE'S DIAMETER IS 10.1 MM + 0.05 MM, WE CAN BE
CONFIDENT THAT THEY WILL FIT. THE TIGHTEST THE SHAFT CAN BE IS 9.95 MM, AND THE WIDEST THE HOLE CANBE IS 10.15
MM, LEAVING A CLEARANCE. CONVERSELY, THE WIDEST THE SHAFT CAN BE IS 10.05 MM, AND THE TIGHTEST THE HOLE CAN BE IS
10.05 MM, INDICATING A POTENTIAL FOR A SNUG FIT BUT STILL WITHIN ACCEPTABLE LIMITS. THIS CAREFUL INTERPLAY OF
TOLERANCES PREVENTS INTERFERENCE OR EXCESSIVE LOOSENESS, GUARANTEEING THE PROPER OPERATION OF MACHINERY.

THIS CONCEPT EXTENDS TO GEOMETRIC TOLERANCING, WHICH DEFINES NOT JUST THE SIZE BUT ALSO THE FORM, ORIENTATION,
AND LOCATION OF FEATURES ON A PART. SYMBOLS ON TECHNICAL DRAWINGS SPECIFY ACCEPTABLE VARIATIONS IN FLATNESS,
STRAIGHTNESS, PERPENDICULARITY, AND CONCENTRICITY, ENSURING THAT PARTS ARE NOT ONLY THE CORRECT SIZE BUT ALSO
CORRECTLY ORIENTED RELATIVE TO EACH OTHER.

TOLERANCE IN NUMERICAL ANALYSIS AND COMPUTATION

BEYOND THE PHYSICAL REALM, TOLERANCE PLAYS A CRUCIAL ROLE IN NUMERICAL ANALYSIS AND COMPUTATIONAL
MATHEMATICS. COMPUTERS OPERATE WITH FINITE PRECISION, MEANING THAT NUMBERS ARE REPRESENTED WITH A LIMITED NUMBER
OF DIGITS. THIS LEADS TO ROUNDING ERRORS WHEN PERFORMING CALCULATIONS, ESPECIALLY WITH IRRATIONAL NUMBERS OR
DIVISIONS THAT RESULT IN REPEATING DECIMALS.

IN ITERATIVE ALGORITHMS, WHICH REPEATEDLY REFINE A SOLUTION UNTIL A CERTAIN CONDITION IS MET, TOLERANCE IS USED TO
DETERMINE WHEN THE PROCESS HAS CONVERGED SUFFICIENTLY. FOR EXAMPLE, WHEN SOLVING AN EQUATION NUMERICALLY, AN
ALGORITHM MIGHT GENERATE A SEQUENCE OF APPROXIMATIONS. INSTEAD OF RUNNING INDEFINITELY, THE ALGORITHM STOPS WHEN
THE DIFFERENCE BETWEEN SUCCESSIVE APPROXIMATIONS, OR THE DIFFERENCE BETWEEN THE CURRENT APPROXIMATION AND A
KNOWN BENCHMARK, FALLS BELOW A PREDEFINED TOLERANCE VALUE. THIS INDICATES THAT THE SOLUTION HAS REACHED AN
ACCEPTABLE LEVEL OF ACCURACY FOR PRACTICAL PURPOSES.

SIMILAELY, IN COMPARING FLOATING-POINT NUMBERS, DIRECT EQUALITY CHECKS (E.G.I ‘A== B\) CAN BE UNRELIABLE DUE TO
ROUNDING ERRORS. |NSTEAD, MATHEMATICIANS AND PROGRAMMERS CHECK IF THE ABSOLUTE DIFFERENCE BETWEEN THE TWO
NUMBERS IS LESS THAN A SMALL TOLERANCE (E.G., \ABS(A - B) < EPSILON\, WHERE EPSILON IS A SMALL TOLERANCE VALUE).
THIS APPROACH ACKNOWLEDGES THE INHERENT IMPRECISION IN FLOATING-POINT ARITHMETIC AND PROVIDES A MORE ROBUST
METHOD FOR DETERMINING IF TWO COMPUTED VALUES ARE EFFECTIVELY EQUAL.

ToLERANCE IN GEOMETRY AND DESIGN

IN GEOMETRIC MODELING AND COMPUTER-AIDED DESIGN (CAD), TOLERANCE IS ESSENTIAL FOR CREATING DIGITAL
REPRESENTATIONS THAT CAN BE TRANSLATED INTO PHYSICAL OBJECTS OR USED FOR SIMULATIONS. \W/HEN DESIGNERS CREATE A
3D MODEL, THEY OFTEN WORK WITH IDEALIZED GEOMETRIC SHAPES. HO\X/EVER, WHEN THIS MODEL IS SENT TO MANUFACTURING,
THE TOLERANCES INHERENT IN THE PRODUCTION PROCESS MUST BE CONSIDERED.

T OLERANCE IN GEOMETRIC DESIGN CAN INFLUENCE THE CREATION OF FEATURES LIKE FILLETS, CHAMFERS, AND COMPLEX CURVES.
For EXAMPLE, A CURVE THAT APPEARS PERFECTLY SMOOTH IN A CAD MODEL MIGHT BE REPRESENTED BY A SERIES OF STRAIGHT
LINE SEGMENTS OR A POLYNOMIAL APPROXIMATION IN ITS DIGITAL FORM. THE TOLERANCE USED IN THIS APPROXIMATION
DETERMINES HOW CLOSELY THE DIGITAL REPRESENTATION MATCHES THE IDEAL CURVE. IF THE TOLERANCE IS TOO LARGE, THE
CURVE MIGHT APPEAR JAGGED OR INACCURATE WHEN RENDERED OR MANUFACTURED.

FURTHERMORE, IN COMPUTATIONAL GEOMETRY, ALGORITHMS THAT DEAL WITH SHAPES OFTEN NEED TO ACCOUNT FOR SLIGHT



IMPERFECTIONS OR VARIATIONS. TOLERANCE IS USED TO DETERMINE WHEN TWO POINTS ARE “CLOSE ENOUGH” TO BE CONSIDERED
THE SAME, OR WHEN A LINE SEGMENT IS "“CLOSE ENOUGH” TO A CURVE TO BE TREATED AS PART OF IT. THIS ALLOWS FOR MORE
ROBUST AND FORGIVING ALGORITHMS THAT CAN HANDLE REAL-\WORLD DATA OR IMPERFECT MODELS.

CALCULATING AND EXPRESSING T OLERANCE

THE METHOD OF CALCULATING AND EXPRESSING TOLERANCE DEPENDS HEAVILY ON THE CONTEXT AND THE DESIRED LEVEL OF
PRECISION. IN ENGINEERING, TOLERANCES ARE OFTEN DERIVED FROM FUNCTIONAL REQUIREMENTS, MANUFACTURING CAPABILITIES,
AND COST CONSIDERATIONS. A CRITICAL DIMENSION THAT NEEDS TO ENSURE A PRECISE FIT WILL HAVE A TIGHTER TOLERANCE
(SMALLER ALLOWABLE VARIATION) THAN A LESS CRITICAL DIMENSION.

THE EXPRESSION OF TOLERANCE CAN TAKE SEVERAL FORMS ON TECHNICAL DRAWINGS AND IN SPECIFICATIONS. COMMON
METHODS INCLUDE:

¢ DIRECT NUMERICAL INDICATION: E.G., 25.00 £ 0.05 mm
e LIMIT DIMENSIONS: E.G., 24.95 - 25.05 MM

o TOLERANCED DIMENSIONS WITH UPPER AND LOWER DEVIATIONS: E.G., 25.00 +0.10 / -0.05 mm

GEOMETRIC TOLERANCING SYMBOLS: THESE SYMBOLS, COMBINED WITH NUMERICAL VALUES, SPECIFY ALLOWABLE
VARIATIONS IN FORM, ORIENTATION, LOCATION, AND RUNOUT.

IN NUMERICAL ANALYSIS, TOLERANCE IS TYPICALLY A SMALL POSITIVE NUMBER, OFTEN DENOTED BY GREEK LETTERS LIKE EPSILON
($\EPSILON$). THE CHOICE OF THIS VALUE IS CRITICAL, TOO LARGE, AND THE SOLUTION MIGHT NOT BE ACCURATE ENOUGH,;
TOO SMALL, AND THE COMPUTATION MIGHT TAKE EXCESSIVELY LONG OR EVEN FAIL TO CONVERGE DUE TO MACHINE PRECISION
LIMITS.

THE IMPORTANCE OF UUNDERSTANDING T OLERANCE

ULTIMATELY, UNDERSTANDING TOLERANCE IN MATHEMATICS IS NOT JUST AN ACADEMIC EXERCISE, IT IS A PRACTICAL NECESSITY
THAT UNDERPINS THE FUNCTIONALITY AND RELIABILITY OF COUNTLESS SYSTEMS AND PRODUCTS WE ENCOUNTER DAILY. FROM
THE SMARTPHONE IN YOUR POCKET, ASSEMBLED WITH PARTS MANUFACTURED TO INCREDIBLY TIGHT TOLERANCES, TO THE
AIRCRAFT YOU FLY IN, WHERE EVERY COMPONENT’S PRECISION IS CRITICAL FOR SAFETY, THE CONCEPT OF ACCEPTABLE
VARIATION IS PARAMOUNT.

W/ ITHOUT A CLEAR UNDERSTANDING AND APPLICATION OF TOLERANCE, ENGINEERING DESIGNS WOULD BE IMPOSSIBLE TO
MANUFACTURE, SCIENTIFIC EXPERIMENTS WOULD YIELD UNRELIABLE DATA, AND COMPUTATIONAL RESULTS WOULD BE SUSPECT.
[T ALLOWS US TO BRIDGE THE GAP BETWEEN THEORETICAL PERFECTION AND THE IMPERFECTIONS OF THE REAL W ORLD, ENABLING
US TO CREATE, MEASURE, AND COMPUTE WITH CONFIDENCE. EMBRACING TOLERANCE MEANS ACKNOWLEDGING LIMITATIONS WHILE
STILL STRIVING FOR ACCEPTABLE PERFORMANCE, A CRUCIAL BALANCE IN BOTH MATHEMATICAL AND PRACTICAL ENDEAVORS.

[T EMPOWERS US TO MAKE INFORMED DECISIONS ABOUT THE LEVEL OF PRECISION REQUIRED FOR A GIVEN TASK, OPTIMIZING FOR
BOTH PERFORMANCE AND COST-EFFECTIVENESS. WHETHER YOU'RE A STUDENT LEARNING ABOUT MEASUREMENT, AN ENGINEER
DESIGNING A NEW PRODUCT, OR A PROGRAMMER DEVELOPING AN ALGORITHM, THE PRINCIPLES OF TOLERANCE WILL INVARIABLY
GUIDE YOUR WORK TOWARD SUCCESSFUL AND MEANINGFUL OUTCOMES.



FAQ

QI \WHAT IS THE DIFFERENCE BETWEEN TOLERANCE AND ACCURACY IN MATHEMATICS?

A: ACCURACY REFERS TO HOW CLOSE A MEASUREMENT OR CALCULATION IS TO THE TRUE OR ACCEPTED VALUE. TOLERANCE,
ON THE OTHER HAND, DEFINES THE ACCEPTABLE RANGE OF DEVIATION FROM A SPECIFIED VALUE. A MEASUREMENT CAN BE
INACCURATE BUT STILL WITHIN ITS SPECIFIED TOLERANCE, OR IT CAN BE ACCURATE BUT OUTSIDE ITS TOLERANCE IF THE TARGET
VALUE ITSELF WAS INCORRECT.

QI How DO YOU CHOOSE AN APPROPRIATE TOLERANCE VALUE?

A: CHOOSING AN APPROPRIATE TOLERANCE VALUE DEPENDS ON SEVERAL FACTORS, INCLUDING THE FUNCTION OF THE PART OR
MEASUREMENT, THE PRECISION OF THE MANUFACTURING OR MEASUREMENT TOOLS AVAILABLE, COST CONSTRAINTS, AND SAFETY
REQUIREMENTS. TIGHTER TOLERANCES GENERALLY LEAD TO HIGHER COSTS DUE TO MORE PRECISE MANUFACTURING PROCESSES.

Q: IS TOLERANCE ONLY USED IN ENGINEERING?

A: NO, WHILE TOLERANCE IS HEAVILY USED IN ENGINEERING AND MANUFACTURING, IT'S ALSO CRUCIAL IN OTHER FIELDS. IN
NUMERICAL ANALYSIS AND COMPUTER SCIENCE, TOLERANCE IS USED TO DETERMINE WHEN NUMERICAL SOLUTIONS ARE
SUFFICIENTLY CLOSE TO THE TRUE SOLUTION OR WHEN FLOATING-POINT NUMBERS ARE CONSIDERED EQUAL. IT'S ALSO RELEVANT
IN SCIENTIFIC EXPERIMENTATION FOR DATA ANALYSIS.

Q: CAN TOLERANCE BE APPLIED TO ABSTRACT MATHEMATICAL CONCEPTS?

A: YES, IN AREAS LIKE THEORETICAL MATHEMATICS, PARTICULARLY IN FIELDS THAT DEAL WITH APPROXIMATIONS OR
CONVERGENCE, TOLERANCE-LIKE CONCEPTS CAN BE APPLIED. For INSTANCE, IN DEFINING LIMITS OR CONVERGENCE OF SEQUENCES,
A SIMILAR IDEA OF BEING “ARBITRARILY CLOSE” TO A VALUE IS USED, WHICH IS CONCEPTUALLY RELATED TO TOLERANCE.

QZ \WHAT HAPPENS IF A MEASUREMENT OR VALUE IS OUTSIDE ITS SPECIFIED TOLERANCE?

A: IF A MEASUREMENT OR VALUE FALLS OUTSIDE ITS SPECIFIED TOLERANCE, IT IS GENERALLY CONSIDERED NON-CONFORMING OR
DEFECTIVE. IN MANUFACTURING, THIS MIGHT MEAN THE PART IS REJECTED. IN SCIENTIFIC EXPERIMENTS, IT MIGHT INDICATE AN ERROR
IN THE PROCEDURE OR EQUIPMENT, OR THAT THE RESULT IS NOT STATISTICALLY SIGNIFICANT. IN COMPUTATION, IT COULD MEAN
AN ALGORITHM HAS NOT CONVERGED OR THAT A COMPARISON BETWEEN NUMBERS IS NOT VALID.

QI How 1S TOLERANCE REPRESENTED ON TECHNICAL DRAWINGS?

A: TOLERANCE IS REPRESENTED ON TECHNICAL DRAWINGS USING VARIOUS NOTATIONS, INCLUDING PLUS-AND-MINUS VALUES
(.G, 10.0 £ 0.1 mMM), LMiT DIMENSIONS (E.G., 9.9 - 10.1 MM), OR THROUGH THE USE OF GEOMETRIC TOLERANCING SYMBOLS
THAT SPECIFY ALLOWABLE VARIATIONS IN FORM, ORIENTATION, AND LOCATION.

Tolerance In Math

Tolerance In Math


https://crm.vitalia.com.mk/math-suggest-014/tolerance-in-math.pdf

Related Articles

e umd math courses

e the hardest game on earth math playground
¢ ucsd math econ

Back to Home


https://crm.vitalia.com.mk/math-suggest-014/umd-math-courses.pdf
https://crm.vitalia.com.mk/math-suggest-014/the-hardest-game-on-earth-math-playground.pdf
https://crm.vitalia.com.mk/math-suggest-014/ucsd-math-econ.pdf
https://crm.vitalia.com.mk

