CHAPTER 3.6 | JEE CLASS 12 MATHEMATICS A

Symmetricvs.
Skew-Symmetric Matrices

Understanding structural properties, the diagonal
rule, and decomposition theorems.
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The
Symmetric
Matrix

aij

Mirror perfectly
across the main
diagonal.
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The
Skew-Symmetric
Matrix

A' = A

Reflect across the diagonal,

then flip the sign.




The Diagonal Inevitability

(By definition
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aii - 0 (Divide by 2)

Every diagonal element of
a skew-symmetric matrix
must be exactly zero. é
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You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.
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Theorem 1: Matrix Generation A
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For any square matrix A with real number entries:

ﬂ

A+A' - A’

Is always Symmetric. Is always Skew-Symmetric.
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Theorem 2: Matrix Decomposition A
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A _— (At A) == (A-A)

1 )

The Symmetric Part The Skew-Symmetric Part

Any square matrix can be uniguely decomposed into this exact sum.
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A Common Exam Trap
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Zero diagonal alone does NOT prove skew-symmetry!

You must always verify that M’ = — M. In this matrix,
the diagonal is zero, but 5 # —2. Therefore, it is
neither symmetric nor skew-symmetric.
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Chapter Cheat Sheet Fo©
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'\@} Symmetric: A' = A (Elements mirror perfectly).

@f Skew-Symmetric: A' ="=3 (Elements mirror and invert sign).

©

The main diagonal of a skew-symmetric
matrix is always zero.

[n“nnu Diagonal Rule

& s Any square matrix A = 1/2(A + A') +
Qa Decomposition 1/2(A - A').
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