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V) O=(e,°)
Y) v:Circle (O,))
¥)A=(),°)
f) B=Rotate (A, \va°, O)
6) C=Rotate (A, -\1-0°, O)
¢#) CircularSector (O, A, B)
V) CircularSector (O, C, A)
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A) e=sin (m /#)

1) f=cos (1t /)
Vo) g=tan (m /#)
V) h=cot (1 /%)
\Y) i=sin (57 /#)
\Y) j=cos (57 /)
\¥) k=tan (57 /%)
V0) I=cot (5w /%)
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V#) sin (\frac{m} {#})=e --- sin (\Mrac{on} {#})=1
1Y) cos (\frac{m} {#})=f --- cos (\frac{amn} {#})=]
yAMtan (\frac{rn} {#})=g --- tan (\frac {om} {#} )=k
va)cot (\frac{m} {#})=h --- cot (\frac{on} {#})=1
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1) 0=(e,°)

Y) v:Circle (O,))

Y A=(),°)

f) B=Rotate (A, /¥, O)

0) C=Rotate (A, -t/ f, O)

¢) CircularSector (O, A, B)

Y) CircularSector (O, A, C)

A) e=sin (m /%)

q) f=cos (m /)

Vo) g=tan (m /%)

V1) h=cot (7 /#)

\Y) i=sin (77 /#)

\Y) j=cos (7rt /#)

\¥) k=tan (77 /%)

Vo) I=cot (7m /%)

v#) sin (\Mfrac{n} {#})=e --- sin (\frac{vxn} {#})=i
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#) CircularSector (O, A, B)

v) CircularSector (O, C, A)
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V) 0=(-,°)

Y) v:Circle (O,))

Y)A=(),°)

f) B=Rotate (A, n/ #, O)

&) C=Rotate (B, Yn /¥, O)

#) CircularSector (O, A, B)

Y) CircularSector (O, B, C)

A) e=sin (/ #)
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Vo) g=tan (w/#)
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\Y) j=cos (Ym / ¥)

\f) k=tan (Yn / 3)

Vo) I=cot (2m / 3)
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1.3 MATRICES

a’\\ aH’ b am
a\’\

A matrix A is rectangular array of numbers usually presented in the from A =

a . a

m) mn

The m horizontal lists of numbers are called the rows of A, and the n vertical lists of numbers are its
columns. Thus the element a,, called the ij entry, appears in row i and column j. We frequently denote such
a matrix simply by writing A = I;aij

A matrix with m rows and n columns is called an m by n matrix, written m>n. The pair of numbers m and
n is called the size of the matrix. Two matrices A and B are equal, written A=B, if they have the same size
and if corresponding elements are equal. Thus the equality of two mxn matrices is equivalent to a system of
mn equalities, one for each corresponding pair of elements.

A matrix with only one row is called a row matrix or row vector, and a matrix with only one column is
called a column matrix or column vector. A matrix whose entries are all zero is called a zero matrix and will
usually be denoted by 0.

Matrices whose entries are all real numbres are called real matrices or are said be matrices over R. This

book will be mainly concerned with such real matrices.

EXAMPLE 1.5
(a) The rectangular array A = {\ ;\c

columns are H, [“‘} and {“ }
of |5 =5

(b) The 2x4 zero matrix is the matrix o:{o ° O]
(c)Suppose[’Hy Yz+t}:{\‘ V} ° o 0 °

X—-y z—t A

a} is a 2x3 matrix. Its rows are [y —¢ o] and [ v —v] , andits

Then the four corresponding entries must be equal. Thatis,x +y =¥ , x—y =), YzZ+t=V , z—t=0

The solution of the system of equationsis X =Y , y=\ , z=¥f , t=-)

[——

1.4 MATRIX ADDITION AND SCALAR MULTIPLICATION

Let A = ajj and B = [bd be two matrices of the same size, say, mxn matrices. The sum of A and B,
written A+B, is the matrix obtained by adding corresponding elements from A and B. That is,The product
of matrix A by a scalar k,written k. A or simply kA, is the matrix obtained by

a” +b\\ a\Y +b\\' o a\n +b\n
A +B _ a\'\ +b\'\ aYY +bTT i a\'1] +an
a,, +b a . +b . ap, +b

m)\ m) myY my mn mn

multiplying each element of A by k. That is, Observe that A+B and kA are also mxn matrices. We also define

ka,, ka, ka,,
o ka,, ka, .. ka,,
ka,, ka,. .. Ka,,

—A=(—)A and A-B=A+(-B)
Matrix -A is called the negative of matrix A. The sum of matrices having different sizes is not defined.
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