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It is a collection of one or more linear equations involving the same variables—say, x1; 

…… ; xn. An example is 

 

Solution of the system is a list of (s1; s2; ….. ; sn) of numbers that makes each equation 

a  true statement. For instance: 

(5, 6.5, 3) is a solution of the previous system so that substitute the values (5, 6.5, 3) in 

x1, x2 , x3 makes the equation true:  

تعٕيط عُذ بحيث ( x1,x2,x3نهًتغيشاث )  (3 ,6.5 ,5)يجًٕعت قيى عببسة عٍكٌٕ يحم َظبو يٍ انًعبدلاث 

 , يثلا:انقيًت ببنطشف الاخشقيى ببنًتغيشاث يعطي َتيجت ْزِ ان

x1=5, x2=6.5, x3=3 

2x1-x2+1.5x3=8     ………. (1)                x1-4x3=-7 ……….. (2)  

2(5)-(6.5)+1.5(3)=8                                 5-4(3)=-7   

10-6.5+4.5=8                                           5-12=-7     

3.5+4.5=8                                                    -7=-7       

8=8   

    

Solution set (possible solutions) for the system of linear equations has:  

1. Exactly one solution, or    2. No solution, or   3. Infinitely many solution 

First state: Exactly one solution 

L1 equation :  x1-2x2=-1 

L2 equation :  -x1+3x2=3 

System of Linear Equations 

Linear Equations  

Linear Equations Solution 
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A pair of numbers (x1; x2) that satisfies both equations is intersection point  َقطت انتقبغع

for two lines, the single point (x1=3  , x2=2). 

 

Second state: No solution  

  No intersection→ no point satisfies both equations 

→ no solution ٍلا تٕجذ َقبغ تقبغع نزا لاتٕجذ قيى تحقق كلا انًعبدنتي 

Third state: Infinitely many solutions 

   All points satisfies both equations   

  نكلا انًعبدنتيٍ. بُفس الاستقبيت تقع لأَٓبجًيع انُقبغ تحقق انًعبدنتبٌ 

Example 1: Find the point (x1; x2) that lies on the line x1+5x2=7 and 

on the line x1-2x2=2. 

Solution: subtract second equation from first equation:  المعادلة الثانية من الاولىطرح  

x1+5x2=7………(1) 

x1-2x2=2……….(2) 

…………… 

0+5x2-(-2x2)=7-2   →  7x2=5 → x2=5/7=0.71   substitute in first equation →  

x1+5*(5/7)=7  →  x1=7-(25/7)=(49-25)/7=24/7=3.43 

→ The point of lines intersect is : (x1,x2)=(3.43, 0.71) 
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Include calculate the values of (x1 , .. , xn) تحٕيم انًعبدلاث انى يصفٕفت ٔحسبة قيى انًتغيشاث    

Example 2: Solve the system: 

 

Solution : in matrix form :  

 

Solution :  

 انًعبدلاث الاصهيت                                                  x3َعًم عهى تصفيش انصف انثبنث ٔاستخشاج قيًت 

 

                                           

    

 

 َٔجًعٓب يع انصف انثبنث 5-َعشة انصف انثبَي بـ  في انصف انثبنث x2نهتخهص يٍ 

                                                             → x3=-1   

 → Substitute x3=-1 in second row →2x2-8x3=8→2x2-8(-1)=8 → x2=0 

Substitute x2=0 , x3=-1 in first row → x1-2x2+x3=0  → x1-2(0)+(-1)=0 → x1=1 

Thus: Solution of the system is (x1=1 , x2=0 , x3=-1)  

 

 

 

  

Matrix equations  

انحم ْٕ في تحٕيم الاسقبو داخم انًثهث 

 x انى صفش يٍ اجم ايجبد قيى 

 نعوض هذه المعادلة بدل الصف الثالث في المعادلات الاصلية

 ونجمعها مع الصف الثالث 5-نضرب الصف الاول بـ 

 في الصف الثالث x1للتخلص من  
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 الاسئهت حٕل انحم انًٕجٕد ٔانٕحيذ                                                                

 Two fundamental questions about a linear system  

 Is the system consistent (at least one solution exist)?  

 (حلًواحدًعلىًالأقل ) (Consistent) موجودً َظبو انًعبدلاث انخطيت ْم 

 If a solution exists, is it only one(unique solution)?  

 (؟ٔحيذإرا كبٌ ُْبك حم، فٓم ْٕ حم ٔاحذ فقػ )حم 

In previous example, the system is consistent and unique solution because the values 

of   x  have been computed. غبنًب تى حسبة انقيى ارا انُظبو يٕجٕد ٔنّ حم ٔحيذ 

Example 3: Determine if the following system is consistent 

 

Solution : 

The augmented matrix is 

 

Interchange rows 1 and 2: لايجبد انقيى َستبذل انصف انثبَي ببلأل حتى َكًم يثهث الاصفبس   

[
  
  
  
 انًعبدلاث الاصهيت [

To eliminate ٍ4 انتخهص ي   in the third equation(row 3) , multiply row 1 by -2: 

[
       
     
      

]                                                           

 

 

 جمع

الصفوفً  

Existence and Uniqueness Questions 

 جمع الصف الاول والثالث

 يعٕض ْزا انصف بذل انصف انثبنث
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( في انخطٕة انقبديت2-انتخهص يٍ انعذد )الاٌ انعًم عهى   

 (2)انحم يكٌٕ بعشة انصف انثبَي ببنعذد 

Multiply row 2 by 2 

[
       
      
      

]                    انصف انثبنث بذلعٕض ْزا انصف ي         

                                                              

 In augmented matrix → 

 

→ 0 = 15 never true → the system is inconsistent (no solution). 

Example 4  Solve the system :   

Solution :  2ظشة انًعبدنت الأنى بـ   

L1=2x1+10x2=14 

L2=-2x1-7x2=-5 

 جًع انًعبدنتيٍ..…………

0+3x2=9 → x2=3 substitute in eq. L1→ x1+5x2=7 → x1+5(3)=7→ x1=-8 

HW 3  

1. Solve the systems : A.                      B.                                                                    

            

2. Find the point of intersection of the lines (x1-5x2 = 1) and (3x1 -7x2 = 5) . 

3. Determine if the system is consistent. 

  

      

 جمع

الصفوفً  


