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\WHEN WORKING WITH SYSTEMS OF LINEAR EQUATIONS, FINDING SOLUTIONS EFFICIENTLY AND ACCURATELY IS CRUCIAL IN
VARIOUS FIELDS SUCH AS ENGINEERING, PHYSICS, ECONOMICS, AND MATHEMATICS. ONE POWERFUL METHOD FOR SOLVING
SYSTEMS OF EQUATIONS IS CRAMER'S RULE, WHICH PROVIDES A DIRECT WAY TO FIND SOLUTIONS USING DETERMINANTS.
HoweVer, CRAMER'S RULE IS ONLY APPLICABLE UNDER SPECIFIC CONDITIONS. WHEN IT IS NOT APPLICABLE, ALTERNATIVE
METHODS MUST BE EMPLOYED TO FIND THE SOLUTIONS. THIS COMPREHENSIVE GUIDE EXPLORES HOW TO DETERMINE WHETHER
CRAMER'S RULE CAN BE APPLIED TO A GIVEN SYSTEM, HOW TO IMPLEMENT IT IF POSSIBLE, AND WHAT ALTERNATIVE STRATEGIES
TO USE IF IT ISN'T.

UNDERSTANDING CRAMER'S RULE

CRAMER’'S RULE IS A MATHEMATICAL THEOREM USED TO SOLVE A SYSTEM OF LINEAR EQUATIONS WITH AS MANY EQUATIONS AS
UNKNOWNS, PROVIDED CERTAIN CONDITIONS ARE MET. |T INVOLVES CALCULATING DETERMINANTS OF MATRICES ASSOCIATED
WITH THE SYSTEM.

PREREQUISITES FOR APPLYING CRAMER'S RULE

BEFORE APPLYING CRAMER'S RULE, ENSURE THAT:

® THE SYSTEM HAS EXACTLY AS MANY EQUATIONS AS UNKNOWNS (A SQUARE SYSTEM).

® THE COEFFICIENT MATRIX OF THE SYSTEM IS INVERTIBLE, WHICH MEANS ITS DETERMINANT IS NON-ZERO.

IF THESE CONDITIONS ARE SATISFIED, CRAMER’S RULE OFFERS A STRAIGHTFORWARD FORMULA FOR SOLUTIONS.

FORMULATING THE SYSTEM

CONSIDER A SYSTEM OF N LINEAR EQUATIONS:

\[

\BeGIN{cASES}

A {1I1Ix 1T+a {123x 2+ \pots+a_{IN}x N=8_T\\
A {213x_ 1+Aa {22Ix 2+ \poTs+a_{2n}x n=8_2\\
\vooTs \\

A {NTIX_T+Aa {N2}x 2+ \DOoTS + A _{NN}X N=B_N
\eno{cases}

\]

THIS CAN BE WRITTEN IN MATRIX FORM AS:

\[
A\MATHBF{x} = \MATHBF{B}

\]



WHERE:
- \(A\) 1s THe coerricienT MATRIX \(\Beain{BMATRIX} A {113 G A {12} G \poTs G A_{IN}\\ A {21} A {22} &
\poTs & a_{2n} \\ \vpoTs & \vboTs & \ppoTs § \vooTts \\ a_{n1} § A_{N2} § \DoTs § A_{nn} \eno{eMATRIX}\),

- \(\MATHBF{x}\) 15 THE VECTOR OF VARIABLES \(\BEGIN{BMATRIX} X_ T \\ x_2 \\ \vDOTs \\ x_n \eno{emaTrIX}\),
- \(\MATHBF{B}\) IS THE consTANTS vECcTOR \(\BEGIN{BMATRIX} B_ 1 \\ 8_2 \\ \VvDOTS \\ 8_N \ENnD{BMATRIX}\).

APPLYING CRAMER’S RULE

\W/HEN THE CONDITIONS ARE MET, THE SOLUTIONS FOR EACH VARIABLE \(X_I\) ARE GIVEN BY:

\[
x_1 = \rRAC{\DET(A_D}{\peT(A)}
\]

\WHERE!:

- \(\peT(A)\) IS THE DETERMINANT OF THE COEFFICIENT MATRIX,
- \(A_1\) 1s THe MATRIX OBTAINED BY REPLACING THE \(I"{TH}\) coLumn oF \(A\) WITH THE CONSTANTS VECTOR

\(\maTHBF{B}\).

STEP-BY-STEP PROCESS

1. CaLcutaTe \(\peT(A)\). IF \(\peT(A) \neq 0\), PrOCEED; OTHERWISE, CRAMER'S RULE DOES NOT APPLY.
2. For EAacH vARIABLE \(x_1\):

o Form MATRIX \(A_1\) BY rRerLACING THE \(I*{TH}\) coLumn of \(A\) wiTH \(\MaTHBF{B}\).

o CaLcuLaTe \(\peT(A_D\).

o CoMpuTE \(x_1 = \rrac{\peT(A_N3}{\oeT(A)I\).

WHeN CRAMER's RULE Does NoT AppLY

CRAMER'S RULE IS ELEGANT BUT LIMITED. |T CANNOT BE USED IF:

1. THE SYSTEM IS NOT SQUARE

IF THE NUMBER OF EQUATIONS DOES NOT EQUAL THE NUMBER OF UNKNOWNS, THE SYSTEM IS EITHER UNDERDETERMINED OR
OVERDETERMINED, AND CRAMER'S RULE DOES NOT APPLY DIRECTLY.



2. THe DETERMINANT OF THE COEFFICIENT MATRIX IS ZERO

A ZERO DETERMINANT INDICATES THE SYSTEM IS EITHER INCONSISTENT (NO SOLUTIONS) OR HAS INFINITELY MANY SOLUTIONS,
AND CRAMER’S RULE CANNOT BE USED TO FIND UNIQUE SOLUTIONS.

3. THE SYSTEM IS SINGULAR OR DEGENERATE

SUCH SYSTEMS LACK A UNIQUE SOLUTION, WHICH MAKES CRAMER’S RULE INVALID.

ALTERNATIVE METHODS FOR SOLVING SYSTEMS

\WHeN CRAMER'S RULE CANNOT BE APPLIED, VARIOUS OTHER METHODS CAN BE USED TO FIND SOLUTIONS.

1. GAUSSIAN ELIMINATION

A SYSTEMATIC APPROACH THAT USES ROW OPERATIONS TO REDUCE THE SYSTEM TO AN UPPER TRIANGULAR FORM, THEN BACK=
SUBSTITUTES TO FIND THE SOLUTIONS. |T IS VERSATILE AND APPLICABLE TO NON-SQUARE SYSTEMS, AS WELL AS SYSTEMS
WHERE THE COEFFICIENT MATRIX IS SINGULAR.

2. MATRIX INVERSION METHOD

IF THE COEFFICIENT MATRIX \(A\) IS INVERTIBLE, THEN:

\[
\MaTHBF{x} = A"{-1} \MATHBF{B}

\]

COMPUTING THE INVERSE MATRIX AND MULTIPLYING IT BY \(AMATHBF{B}\) YIELDS THE SOLUTION VECTOR. THIS METHOD IS
PRACTICAL FOR SMALL SYSTEMS BUT COMPUTATIONALLY EXPENSIVE FOR LARGE MATRICES.

3. CRAMER’s RULE FOR INFINITE OR NO SOLUTIONS

IN CASES WHERE THE DETERMINANT IS ZERO, ANALYZE THE SYSTEM FURTHER!:

- DETERMINE IF THE SYSTEM IS CONSISTENT OR INCONSISTENT.
- USE METHODS SUCH AS PARAMETRIC EQUATIONS OR RANK ANALYSIS (VIA THE ROUCH —CAPELLI THEOREM).

4. NUMERICAL METHODS

FOR LARGE OR COMPLEX SYSTEMS, ITERATIVE METHODS LIKEJACOBI, GAUSS‘SEIDEL, OR LU DECOMPOSITION ARE EFFICIENT AND
PRACTICAL.



PrAcCTICAL TIPS FOR SOLVING SYSTEMS

- ALWAYS CHECK THE DETERMINANT OF THE COEFFICIENT MATRIX BEFORE APPLYING CRAMER'S RULE.

- USE COMPUTATIONAL TOOLS (GRAPHING CALCULATORS, SOFTWARE LIKE MATLAB, NUMPY, OR W OLFRAMALPHA) FOR
CALCULATING DETERMINANTS AND INVERSES.

- FOR SYSTEMS WITH MANY VARIABLES, PREFER MATRIX METHODS OR NUMERICAL ALGORITHMS OVER MANUAL DETERMINANT
CALCULATIONS.

- ANALYZE THE SYSTEM'S CONSISTENCY BEFORE CHOOSING A SOLUTION METHOD.

SUMMARY

IN SUMMARY, CRAMER’S RULE OFFERS A DIRECT AND ELEGANT WAY TO SOLVE SQUARE SYSTEMS OF LINEAR EQUATIONS WITH A
NON-ZERO DETERMINANT. T O DETERMINE IF CRAMER'S RULE APPLIES:

- ENSURE THE SYSTEM HAS THE SAME NUMBER OF EQUATIONS AND UNKNOWNS.
- CALCULATE THE DETERMINANT OF THE COEFFICIENT MATRIX; IF NON-ZERO, PROCEED.
- USE DETERMINANTS OF MODIFIED MATRICES TO FIND EACH VARIABLE.

\W/HEN THE SYSTEM IS NOT SQUARE, THE DETERMINANT IS ZERO, OR THE SYSTEM IS INCONSISTENT, ALTERNATIVE METHODS LIKE
GAUSSIAN ELIMINATION, MATRIX INVERSION, OR NUMERICAL ALGORITHMS SHOULD BE EMPLOYED. (UNDERSTANDING THE
CONDITIONS UNDER WHICH CRAMER'S RULE APPLIES, AND KNOWING THE ALTERNATIVES WHEN IT DOESN,T, EQUIPS YOU WITH THE
TOOLS TO SOLVE A WIDE VARIETY OF LINEAR SYSTEMS EFFICIENTLY AND ACCURATELY.

REMEMBER: ALWAYS VERIFY THE PROPERTIES OF YOUR SYSTEM BEFORE CHOOSING A SOLUTION STRATEGY TO ENSURE
ACCURACY AND EFFICIENCY.

FREQUENTLY AskeD QUESTIONS

WHAT 1s CRAMER'S RULE AND WHEN CAN IT BE USED TO SOLVE A SYSTEM OF LINEAR
EQUATIONS?

CRAMER’S RULE IS A METHOD FOR SOLVING A SYSTEM OF LINEAR EQUATIONS USING DETERMINANTS, APPLICABLE ONLY \WHEN THE
SYSTEM HAS THE SAME NUMBER OF EQUATIONS AND VARIABLES AND THE COEFFICIENT MATRIX IS INVERTIBLE (I.E., HAS A NON-
ZERO DETERMINANT).

How Do You DETERMINE IF CRAMER'S RULE APPLIES TO A GIVEN SYSTEM?

CHECK IF THE COEFFICIENT MATRIX'S DETERMINANT IS NON-ZERO. |F DET(A) # O, CRAMER'S RULE CAN BE USED; OTHERW/ISE, THE
RULE DOES NOT APPLY.

WHAT STEPS ARE INVOLVED IN SOLVING A SYSTEM USING CRAMER'S RULE?

CALCULATE THE DETERMINANT OF THE COEFFICIENT MATRIX, THEN REPLACE EACH COLUMN WITH THE CONSTANTS VECTOR TO
FIND DETERMINANTS FOR EACH VARIABLE, AND DIVIDE THESE BY THE ORIGINAL DETERMINANT TO FIND THE VARIABLE VALUES.

WHAT SHOULD YOU DO IF THE DETERMINANT OF THE COEFFICIENT MATRIX IS ZERO?

CRAMER'S RULE DOES NOT APPLY. IN THIS CASE, YOU SHOULD CHECK FOR OTHER SOLUTIONS USING METHODS LIKE GAUSSIAN
ELIMINATION, SUBSTITUTION, OR CHECKING FOR DEPENDENT OR INCONSISTENT SYSTEMS.



CAN CRAMER’S RULE BE USED FOR SYSTEMS WITH MORE THAN THREE VARIABLES?

YES, CRAMER’S RULE CAN BE EXTENDED TO ANY SIZE SYSTEM OF LINEAR EQUATIONS, PROVIDED THE COEFFICIENT MATRIX IS
SQUARE AND INVERTIBLE, BUT IT BECOMES COMPUTATIONALLY INTENSIVE FOR LARGE SYSTEMS.

IF CRAMER'S RULE DOES NOT APPLY, WHAT ALTERNATIVE METHODS CAN BE USED TO
SOLVE THE SYSTEM?

ALTERNATIVE METHODS INCLUDE GAUSSIAN ELIMINATION, SUBSTITUTION, MATRIX INVERSION (IF APPLICABLE), OR USING
COMPUTATIONAL TOOLS LIKE MATRIX METHODS IN SOFTWARE TO FIND SOLUTIONS.

How CAN YOU VERIFY IF YOUR SOLUTION OBTAINED THROUGH CRAMER’S RULE IS
CORRECT?

PLUG THE FOUND VALUES BACK INTO THE ORIGINAL EQUATIONS TO ENSURE THEY SATISFY ALL EQUATIONS, CONFIRMING THE
SOLUTION'S ACCURACY.

ADDITIONAL RESOURCES

CRAMER’S RULE: UNLOCKING THE POWER OF DETERMINANTS IN SOLVING LINEAR SYSTEMS

INTRODUCTION

LINEAR SYSTEMS OF EQUATIONS ARE FOUNDATIONAL IN MATHEMATICS, ENGINEERING, PHYSICS, AND MANY APPLIED SCIENCES.
\W/HETHER YOU'RE DETERMINING THE EQUILIBRIUM STATE OF A MECHANICAL STRUCTURE, ANALYZING ELECTRICAL CIRCUITS, OR
SOLVING FOR UNKNOWNS IN ECONOMIC MODELS, SYSTEMS OF LINEAR EQUATIONS ARE OMNIPRESENT. BUT HOW CAN WE
EFFICIENTLY AND SYSTEMATICALLY SOLVE THESE SYSTEMS? ONE POWERFUL METHOD IS CRAMER'S RULE—A TECHNIQUE THAT
LEVERAGES DETERMINANTS TO FIND SOLUTIONS TO SYSTEMS WITH A UNIQUE SOLUTION.

HO\)VEVER, LIKE ANY MATHEMATICAL TOOL, CRAMER’S RULE HAS ITS LIMITATIONS. WHEN IT CANNOT BE APPLIED—DUE TO
CERTAIN PROPERTIES OF THE SYSTEM—THE ALTERNATIVE APPROACHES MUST BE EMPLOYED. THIS ARTICLE OFFERS AN IN-DEPTH
EXPLORATION OF CRAMER'S RULE, ITS APPLICABILITY, AND THE SUBSEQUENT STEPS TO TAKE WHEN THE RULE DOES NOT APPLY
ENSURING YOU ARE WELL-EQUIPPED TO TACKLE ANY LINEAR SYSTEM CONFIDENTLY.

’

UNDERSTANDING CRAMER'S RULE

W/HAT I1s CRAMER'S RULE?

CRAMER’S RULE IS A THEOREM IN LINEAR ALGEBRA THAT PROVIDES EXPLICIT FORMULAS FOR THE SOLUTIONS OF A SYSTEM OF N
LINEAR EQUATIONS WITH N UNKNOWNS, PROVIDED THE SYSTEM HAS A UNIQUE SOLUTION. |T USES DETERMINANTS—A SCALAR
VALUE THAT CAN BE COMPUTED FROM A SQUARE MATRIX—TO SOLVE FOR EACH VARIABLE DIRECTLY.

PREREQUISITES FOR APPLYING CRAMER'S RULE

- THE SYSTEM MUST BE SQUARE, MEANING THE NUMBER OF EQUATIONS EQUALS THE NUMBER OF UNKNOWNS.

- THE COEFFICIENT MATRIX (THE MATRIX OF COEFFICIENTS FROM THE SYSTEM) MUST BE INVERTIBLE, L.E., ITS DETERMINANT

SHOULD NOT BE ZERO.

MATHEMATICAL FORMULATION



CONSIDER THE SYSTEM:

\[

\BeGIN{cASES}

A {11Ix 1T+a {12}x 2+ \pots+a_{In}x n=8_1\\
A {213x 1 +A {22}x 2+ \poTs+a_{2n}x Nn=8_ 2 \\
\vooTs \\

A {NTIx_ 1T+ A {N2}x 2+ \poTs + A _{NNIx_N=8_N\\
\eno{cases}

\]

WHICH CAN BE WRITTEN IN MATRIX FORM AS!

\[
A\MATHBF{x} = \MATHBF{B}

\]

WHERE:
- \(A =[A_{u3}]\) Is THE COEFFICIENT MATRIX,
-\(\MATHBF{x} = [x_1, x_2, \poTs, x_N]"T\),
-\(\MaTHer{e} = [6_1, 8_2, \DOTS, B_N]"T\).
SoLuTIoN via CRAMER'S RULE

THE SOLUTION FOR EACH VARIABLE \(x_k\) Is:
x_k = \rRac{\oeT(A_k)}{\oeT(A)}

\]

\WHERE:

- \(\peT(A)\) IS THE DETERMINANT OF THE COEFFICIENT MATRIX,
- \(A_k\) 1s THE MATRIX FORMED BY REPLACING THE \(k\)-TH coLumn oF \(A\) wiTH THE vecTor \(\MATHer{8}\).

APPLYING CRAMER’S RULE: STEP-BY-STEP

STep 1: FORMULATE THE SYSTEM

W/RITE THE SYSTEM IN MATRIX FORM, IDENTIFYING THE COEFFICIENT MATRIX \(A\) AND THE CONSTANTS VECTOR

\(\maTHBF{B}\).
Step 2: CarcutaTe \(\peT(A)\)

DeTerMINE WHETHER \(\DET(A) \NEQ O\). IF THE DETERMINANT IS zERO, CRAMER'S RULE CANNOT BE USED, AND THE SYSTEM
MAY HAVE EITHER INFINITELY MANY SOLUTIONS OR NONE.

Step 3: ConsTrRUCT MaTRrICES \(A_K\)
For eAcH vARIABLE \(x_k\):

- RepLACE THE \(k\)-TH coLumn of \(A\) with \(\MATHeF{E}\),
- DENOTE THIS NEW MATRIX AS \(A_k\).



Step 4: CompuTe \(\oeT(A_K)\)
CALCULATE THE DETERMINANT OF EACH \(A_k\).
Step 5: Fino eacH \(x_k\)

USE THE FORMULA:

\[
x_k = \FrRac{\peT(A_x)H\peT(A)}
\]

THIS PROCESS IS STRAIGHTFORW ARD FOR SMALL SYSTEMS (2X2 OR 3X3), BUT BECOMES COMPUTATIONALLY INTENSIVE FOR
LARGER SYSTEMS.

WHeN CRAMER's RULE Does NoT ApPLY

LiMTATIONS oF CRAMER'S RULE

DESPITE ITS ELEGANCE, CRAMER'S RULE HAS NOTABLE RESTRICTIONS:

- NON-SQUARE SYSTEMS: IF THE NUMBER OF EQUATIONS DOES NOT EQUAL THE NUMBER OF UNKNOWNS, THE RULE IS INVALID.
- SINGULAR CoerrICiENT MATRIX: IF \(\DET(A) = 0\), THE MATRIX IS SINGULAR, AND THE RULE CANNOT BE APPLIED.

- CoMPUTATIONAL COMPLEXITY: FOR LARGE SYSTEMS, COMPUTING DETERMINANTS BECOMES IMPRACTICAL.

IMPLICATIONS

\W/HEN THESE CONDITIONS ARE NOT MET, THE SYSTEM MAY BE:

- INCONSISTENT: NO SOLUTIONS EXIST.
- UNDERDETERMINED OR OVERDETERMINED: INFINITE SOLUTIONS OR DEPENDENT EQUATIONS.

IN sUCH CASES, ALTERNATIVE METHODS MUST BE EMPLOYED TO ANALYZE AND SOLVE THE SYSTEM.

SoLVING SysTeEMs WHEN CRAMER's RULE Does NoT AppLY

1. GAUSSIAN ELIMINATION

A SYSTEMATIC METHOD THAT REDUCES THE SYSTEM TO AN UPPER TRIANGULAR FORM (OR ROW ECHELON FORM)/ ALLOWING FOR
BACK-SUBSTITUTION TO FIND SOLUTIONS.

- SUITABLE FOR ANY SYSTEM, REGARDLESS OF THE DETERMINANT.
- EFFICIENT FOR LARGE SYSTEMS.

2. MATRIX RANK AND CONSISTENCY CHECKS
UsE THE RANK OF THE COEFFICIENT MATRIX \(A\) AND THE AUGMENTED MATRIX \([A | \MaTHBF{B}]\):

- IF \(\TexT{rANK}(A) = \TexT{rANK}([A | \MATHBF{B}]) = N\), THE SYSTEM HAS A UNIQUE SOLUTION.
- IF \(\texT{rANK}(A) = \TexT{rANKI([A | \MATHEF{B}]) < N\), INFINITELY MANY SOLUTIONS EXIST.



- IF \(\texT{rANK}(A) \NeQ \TEXT{RANK}([A | \MATHBF{8}])\), THE SYSTEM IS INCONSISTENT (NO SOLUTION).
3. LU DecomposITION AND OTHER FACTORIZATIONS

THESE METHODS DECOMPOSE THE MATRIX INTO LOWER AND UPPER TRIANGULAR MATRICES, ENABLING EFFICIENT SOLVING,
ESPECIALLY FOR MULTIPLE SYSTEMS WITH THE SAME COEFFICIENT MATRIX.

4. NUMERICAL METHODS

FOR LARGE OR COMPLEX SYSTEMS WHERE EXACT COMPUTATION IS INFEASIBLE, ITERATIVE METHODS SUCH AS JACOBI, GAUSS-
SEIDEL, OR CONJUGATE GRADIENT METHODS ARE USED.

PracTICAL ExAMPLES AND CASE STUDIES

ExampLE 1: A 2x2 SYSTEM WITH NON-ZERO DETERMINANT

SOLVE:

\[
\BEGIN{CASES}
2x + 3y =5\\
4dx - v =1
\eno{cases}

\]
- \(A = \eeain{eMaTRIX} 2 § 3 \\ 4 & -1 \eno{emaTriX}\), \(\DET(A) = (2)(-1) - (3)(4) =-2- 12 =-14 \neq 0))
APPLYING CRAMER’S RULE:

-\(A_x = \eeain{eMaTrIX} 5 § 3 \\ 1 & -1 \eno{emaTrix}\), \(\DET(A_Xx) =5 \TMes (-1) - 3 \TiMes 1 =-5-3 =
-8\)

-\(A_vy = \eeain{eMaTrIX} 2 ¢ 5 \\ 4 § 1 \eno{emaTrIX}\), \(\DET(A_Y) =2 \TiMes 1 -5 \TiMes 4 =2 -20 =
-18\)

SOLUTIONS:

\l

x = \rrac{-83}{-14} = \rrac{4 X7}, \QuaD ¥ = \rrac{-183}{-14} = \rrac{9 X7}
\]

ExaMPLE 2: A SysTeM WHere CRAMER'S RULE CANNOT BE APPLIED

SUPPOSE:

\[
\BeGIN{CASES}
x+ 2y =3\\
2x + 4y =6
\eno{cases}

\]
- \(A = \eeain{emaTrIX} 1§ 2 \\ 2 § 4 \eno{emaTrix}\), \(\DET(A) = 1 \TiMes 4 - 2 \TiMes 2 =4 - 4 =0))

Since \(\peT(A) = 0\), CRAMER’S RULE DOES NOT APPLY DIRECTLY. CHECKING THE AUGMENTED MATRIX:



- THE SECOND EQUATION IS JUST TWICE THE FIRST, INDICATING INFINITELY MANY SOLUTIONS (DEPENDENT EQUATIONS), OR
POSSIBLY NO SOLUTION IF INCONSISTENT.

ALTERNATIVE SOLUTION:

- USING SUBSTITUTION OR GAUSSIAN ELIMINATION REVEALS INFINITELY MANY SOLUTIONS ALONG A LINE.

SUMMARY AND BEST PRACTICES

- ALways cHeck \(\peT(A)\) Berore APPLYING CRAMER'S RULE. A ZERO DETERMINANT INDICATES THE RULE IS INVALID.
- Ust CRAMER'S RULE FOR SMALL SYSTEMS WHERE A QUICK, EXPLICIT SOLUTION IS NEEDED.

- EMPLOY GAUSSIAN ELIMINATION OR MATRIX FACTORIZATIONS FOR LARGER OR MORE COMPLEX SYSTEMS.

- ANALYZE THE RANK OF THE COEFFICIENT AND AUGMENTED MATRICES TO DETERMINE THE NATURE OF SOLUTIONS.

- BE AWARE OF COMPUTATIONAL LIMITATIONS; DETERMINANTS BECOME UNWIELDY FOR LARGE MATRICES.

CoNCLUSION

CRAMER'S RULE REMAINS A CORNERSTONE TECHNIQUE IN LINEAR ALGEBRA, PRIZED FOR ITS CLARITY AND DIRECTNESS WHEN
APPLICABLE. | TS RELIANCE ON DETERMINANTS OFFERS ELEGANT SOLUTIONS FOR SMALL, WELL-BEHAVED SYSTEMS WITH A NON-
ZERO DETERMINANT. HO\X/EVER/ THE REAL
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Cramer S Rule Does Not Apply Solve The System

Solve The System If Possible By Using Cramer S Rule If Cramer S Rule Does Not Apply Solve The
System
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