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This entrance examination includes two parts:
Part I: Linear Algebra (50%); Part II: Discrete Math. (50%).

Part I: Linear Algebra
1. Find the LDU decomposition of

(34

where L is a lower triangular matrix with 1's along the main diagonal, D is a diagonal
matrix, and U is an upper triangular matrix with 1's along the main diagonal. (14%)
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2. Let T: My; — My, be the linear operator (or linear mapping) defined by

T(X) = [‘1) S]X*'X[(l) (1)]

where X € Mz, My, is the vector space of all 2 x 2 matrices. Calculate the Rank and
Nullity of T. (12%)

3. Let A and B be n x n matrices. Prove that if 4 is nonsingular, then A + B
and I+ BA™! are both nonsingular or both singular. (8%)

4. The matrix A is nonsingular. How will A~! be affected if ¢ times the ith row
of A is added to the jth row 7 (8%)

5. Prove that a symmetric matrix A is positive definite if and only if all the eigenvalues
of A are positive. (8%)
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3.t A be s sef witd =0 . A K-orf Wrwm fp'r' A s cobled commulatic ﬁ‘
f(&/, a>)---)0ﬁ)=j- (T (a0), TTO>), ..., T (aﬁ)), wlerr ay, ax, -, OB eA(ye/Jeﬁ/ﬂm:
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4 Considen s qulcrwny Pasced propram r«(-}mw(‘, nht L, 15 4 ond R e radeger
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For As:=1 4 3o do

For gi=1 d 4 do

For =1 tvo g do
For Rzt H oo
writeln (A‘f-}'-r B+h);

Hows f)mmy Aimes 7s the Write|w alafement executed n this /m’7mm}7m‘%t :
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