
ت ا

ل ا د.
د ا
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ت ا ل ا د.



ت ا

ت ا ل ا د.



ت وا ت ا

و ، ا اد ا ول رة ا
.(column) دا ا د و (row) ا

A ا (aj,k) إذا

A =


a1,1 a1,2 . . . a1,n
a2,1 a2,2 . . . a2,n...
am,1 am,2 . . . am,n


د n و ف ا د m (m,n) ر ا A ا أن ل و

ة. ا

ت ا ل ا د.



ت
. ا A = (aj,k) ا ا ن ا 1

و (1,n) ر ا أي وا ا ا ا ا 2

." " ا ن ا
((n, 1) ر ا (أي وا د ا ا د ا ا 3

دي". " ا ن ا و
.(0) و ر أ ا ا ا ا 4

ت ا ل ا د.



ت
و وا وي ا ا ا ا ة ا 5

.(n,n) ر ا إذا In و ر أ ا
أ ا ن إذا أ أن ل 6

ن إذا أ أن ل و را. أ ا
را. أ ا أ ا

ل ، ا ا و ا ا ا ا ا 7

.A =

1 0 0
0 0 0
0 0 3



ت ا ل ا د.



ت وا ت ا

: ا 1
.(m,n) ر ا B = (bj,k) و A = (aj,k)ا ف

A + B = (aj,k + bj,k)

.B ا و A ا ا و
: د ب ا 2

. د λ و (m,n) ر ا A = (aj,k)

ا ف
λA = (λaj,k)

.λ ا د A ا ب و

ت ا ل ا د.



ف . د B =

b1...
bn

 و A = (a1, . . . , an) إذا
ا ا B و A ي ا ا ا ب ا

AB = a1b1 + · · ·+ anbn.

B = (bj,k) و (m,n) ر ا A = (aj,k) إذا
cj,k (m, p) ر ا AB = (cj,k) ن (n, p) ر ا

.B ا k د ا A ا j ي ا ب ا

cj,k =

n∑
i=1

aj,ibi,k.

ت ا ل ا د.



ا ل

ا A ا ل ف .(m,n) ر ا A = (aj,k)

A ة أ ن A وا (n,m) ر ا
.AT و . ا ا

ن إذا أن ل
A = AT.

ت ا ل ا د.



ن (m,n) ر ا B = (bj,k) و A = (aj,k) إذا
.(AT)T = A 1

.(kA)T = kAT 2
.(A + B)T = AT + BT 3

.(AB)T = BTAT 4

ت ا ل ا د.



ت ا و ا ا ت ا

ف ا و ا ت ا
ا 1

ي د ب 2

. آ إ ا إ و د ب 3

ت ا ل ا د.



د اء إ ى ا ا إ إذا أن ل
.A ∼ B و ف. ا و ا ت ا

ا ز ا م
.k و j ا دل و Rj,k 1

.r د j ا ب و rRj 2

.k ا إ و r د j ا ب و rRj,k 3

ت ا ل ا د.



در A أن ل
ا وط ا إذا (row echelon form)

م. ا ا و 1 ي أول ن ي 1

. ا آ ن ت و إن ا ف ا 2

ر ن ا ا م ا ا ن ن ن و إذا 3

. ا ا م ا ا

ت ا ل ا د.



در A أن ل
ا وط ا إذا (reduced row echelon form)

در A 1

م. ا ا ء را أ ي ا ة ا 2

ت ا ل ا د.



ل

2 3 −1
3 1 2
4 1 0

 −1R1,2−→

2 3 −1
1 −2 3
4 1 0


R1,2−→

1 −2 3
2 3 −1
4 1 0

 −2R1,2,−4R1,3−→

1 −2 3
0 7 −7
0 9 −12



ت ا ل ا د.



1
7

R2−→

1 −2 3
0 1 −1
0 9 −12

 −9R2,3−→

1 −2 3
0 1 −1
0 0 −3



− 1
3

R3−→

1 −2 3
0 1 −1
0 0 1

 −3R3,1,1.R3,2−→

1 −2 0
0 1 0
0 0 1

 2R2,1−→

1 0 0
0 1 0
0 0 1



ت ا ل ا د.



ل


2 −3 4 −2 0
3 −1 2 −3 2
−2 −3 4 3 2
−3 1 0 3 1

 (−1)R1,2−→


2 −3 4 −2 0
1 2 −2 −1 2
−2 −3 4 3 2
−3 1 0 3 1



R1,2−→


1 2 −2 −1 2
2 −3 4 −2 0
−2 −3 4 3 2
−3 1 0 3 1

 (−2)R1,2−→


1 2 −2 −1 2
0 −7 8 0 −4
−2 −3 4 3 2
−3 1 0 3 1



ت ا ل ا د.



2R1,3,3R1,4−→


1 2 −2 −1 2
0 −7 8 0 −4
0 1 0 1 6
0 7 −6 0 7

 R2,3,1R2,4−→


1 2 −2 −1 2
0 1 0 1 6
0 −7 8 0 −4
0 0 2 0 3



7R2,3−→


1 2 −2 −1 2
0 1 0 1 6
0 0 8 7 38
0 0 2 0 3

 R3,4−→


1 2 −2 −7 2
0 1 0 1 6
0 0 2 0 3
0 0 8 7 38



ت ا ل ا د.



−4R3,4−→


1 2 −2 −1 2
0 1 0 1 6
0 0 2 0 3
0 0 0 7 26

 1
2

R3,
1
7

R4−→


1 2 −2 −1 2
0 1 0 1 6
0 0 1 0 3

2
0 0 0 1 26

7



−2R2,1−→


1 0 −2 −3 −10
0 1 0 1 6
0 0 1 0 3

2
0 0 0 1 26

7

 2R3,1−→


1 0 0 −3 −7
0 1 0 1 6
0 0 1 0 3

2
0 0 0 1 26

7



ت ا ل ا د.



3R4,1−→


1 0 0 0 29

7
0 1 0 1 6
0 0 1 0 3

2
0 0 0 1 26

7

 (−1)R4,2−→


1 0 0 0 29

7
0 1 0 0 16

7
0 0 1 0 3

2
0 0 0 1 26

7



ت ا ل ا د.



: ر ـ ا

−4R3,4−→


1 2 −2 −1 2
0 1 0 1 6
0 0 2 0 3
0 0 0 7 26

 7R1,7R2−→


7 14 −14 −7 14
0 7 0 7 42
0 0 2 0 3
0 0 0 7 26



1R4,1,−1R4,2−→


7 14 −14 0 40
0 7 0 0 16
0 0 2 0 3
0 0 0 7 26

 7R3,1,−2R2,1−→


7 0 0 0 29
0 7 0 0 16
0 0 2 0 3
0 0 0 7 26



ت ا ل ا د.



1
7

R1,
1
7

R2,
1
2

R3,
1
7

R4−→


1 0 0 0 29

7
0 1 0 0 16

7
0 0 1 0 3

2
0 0 0 1 26

7



ت ا ل ا د.



ا س

n ر ا B ت و إذا س n ر ا A أن ل
.AB = BA = In.A ا س A−1 و

ت ا ل ا د.



. و و إذا ا س 1
.In In ا س 2

.A−1 ا س A ن س A ن إذا 3
.(A−1)−1 = A

(AB)−1 = B−1A−1. ن س B و A ن إذا 4
A1. . . . .Ak ا ن س A1, . . . ,Ak ت ن إذا 5

و س
(A1. . . . .Ak)

−1 = A−1
k . . . . .A11

−1.

و س rA ن r ̸= 0 و س A ن إذا 6
.(rA)−1 = 1

r A−1

.(AT)−1 = (A−1)T و س AT ن س A ن إذا 7

ت ا ل ا د.



إذا أو n ر ا E أن ل
. ا ت ا ة وا اء In دة ا

ت ا ل ا د.



ت

و ا ا و A =

1 −1 0
2 1 3
1 −2 1

 ا 1

وا ا ا اء وا E =

1 0 0
0 0 1
0 1 0


أن .I3 دة ا

.R2,3A = EA =

1 −1 0
1 −2 1
2 1 3



ت ا ل ا د.



و ا ا و A =

1 0 2 3
2 −1 3 6
1 4 4 0

 ا إذا 2

دة ا 5R1,3 اء وا E =

1 0 0 0
0 1 0 0
5 0 0 1


.I3

ت ا ل ا د.



.5R1,3A = EA =

1 0 2 3
2 −1 3 6
6 4 14 15

 أن
رة و

ا و ا ا E و (m,n) ر ا A إذا
ا ا EA ا ن و ا ا ت ا ى Im

. و ا ا ا اء A

ت ا ل ا د.



. أو و س E ن أو E إذا

ا رات ا ن n ر ا A إذا
س. A ا 1

.In A ا ا ر ا ا 2

. و ا ت ا د ب A 3

ت ا ل ا د.



( ارز )
n ر ا A إذا

در إ [A|I] ا ا و ا ت ا م ا 1
[B|C]

.C = A−1 ن B = In إذا 2
.A س B ̸= In إذا 3

ت ا ل ا د.



ل

A =

0 1
2 −1

2
1 0 1
2 1

2 1

 ا س
0 1

2 −1
2

1 0 1
2 1

2 1

∣∣∣∣∣∣
1 0 0
0 1 0
0 0 1


R1,2,R2,3−→

1 0 1
2 1

2 1
0 1

2 −1
2

∣∣∣∣∣∣
0 1 0
0 0 1
1 0 0


−2R1,2−→

1 0 1
0 1

2 −1
0 1

2 −1
2

∣∣∣∣∣∣
0 1 0
0 −2 1
1 0 0



ت ا ل ا د.



(−1)R2,3−→

1 0 1
0 1

2 −1
0 0 1

2

∣∣∣∣∣∣
0 1 0
0 −2 1
1 2 −1


2R2,2R3−→

1 0 1
0 1 −2
0 0 1

∣∣∣∣∣∣
0 1 0
0 −4 2
2 4 −2


(−1)R3,1,2R3,2−→

1 0 0
0 1 0
0 0 1

∣∣∣∣∣∣
−2 −3 2
4 4 −2
2 4 −2



ت ا ل ا د.



0 1
2 −1

2
1 0 1
2 1

2 1

−2 −3 2
4 4 −2
2 4 −2

 =

1 0 0
0 1 0
0 0 1



ت ا ل ا د.



ل

.A =


1 3 2 1
2 3 3 1
3 3 4 2
1 1 1 1

 ا س

1 3 2 1
2 3 3 1
3 3 4 2
1 1 1 1

∣∣∣∣∣∣∣∣
1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1


(−2)R1,2,(−3)R1,3−→

(−1)R1,4


1 3 2 1
0 −3 −1 −1
0 −6 −2 −1
0 −2 −1 0

∣∣∣∣∣∣∣∣
1 0 0 0
−2 1 0 0
−3 0 1 0
−1 0 0 1



ت ا ل ا د.



(−1)R2,(−1)R3−→
(−1)R4


1 3 2 12
0 3 1 1
0 6 2 1
0 2 1 0

∣∣∣∣∣∣∣∣
1 0 0 0
2 −1 0 0
3 0 −1 0
1 0 0 −1



(−1)R4,2−→
(−2)R2,3


1 3 2 1
0 1 0 1
0 0 0 −1
0 2 1 0

∣∣∣∣∣∣∣∣
1 0 0 0
1 −1 0 1
−1 2 −1 0
1 0 0 −1



ت ا ل ا د.



(−2)R2,4−→


1 3 2 1
0 1 0 1
0 0 0 −1
0 0 1 −2

∣∣∣∣∣∣∣∣
1 0 0 0
1 −1 0 1
−1 2 −1 0
−1 2 0 −3



(1)R3,2,−1R3−→
(−2)R3,4


1 3 2 1
0 1 0 0
0 0 0 1
0 0 1 0

∣∣∣∣∣∣∣∣
1 0 0 0
0 1 −1 1
1 −2 1 0
1 −2 2 −3



ت ا ل ا د.



R3,4−→


1 3 2 1
0 1 0 0
0 0 1 0
0 0 0 1

∣∣∣∣∣∣∣∣
1 0 0 0
0 1 −1 1
1 −2 2 −3
1 −2 1 0



(−3)R2,1,(−2)R3,1−→
(−1)R4,1


1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

∣∣∣∣∣∣∣∣
−2 3 −2 3
0 1 −1 1
1 −2 2 −3
1 −2 1 0

 .

ت ا ل ا د.


