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 Visual Basic For Application MS Excel. 
:  – 

 –  -  –  –
. 

.

 VBA Excel, 
. .

. 
VBA Excel , 

.  VBA Excel 
, . , 

, , MS Excel, 
, , 

.
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, , 
. 

.

, . 
.

1.

1.1 

 – ,

.  – 
, , . 

.
. 

, 
, 
. .

, 
.

. 
. 

 – . ,
 – 

, , ,
. 

, 
.

1.2 

, . 1.1.
.

:
1) , , , 

, , 
);

2) ,  ( ) 
 ( );

3) , 
 ( ).
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. 1.1. 
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, 
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.
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. 
 2- : 

.
, 

.
 ( ). 

, 
.

, 
. , , 

,  – .
, 

. 
,  – .

2. .

 1

: 
, 

.
: , 

 Visual BASIC for Application Excel.

 ( )
, , 

. 
. 

. 
. ,

. , 
, . .

.
, 

 “y”.  , 
, 

. . 2.1.

y

. 2.1. , 
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.
.

 4 :
- ;
- ;
- ;
- .

:
- , . 

;
- , , 

;
- , . 

.

, . 
.

:
- ;
- ;
- .

, 
. , 

.

, .
, .

2.2:

. 2.2. 

, 
, .

 (1),  ( )
. ,

. .
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EI
)x(M

dx
ydy 2

2

(2.1)

=0) = 0 (x=L) = 0 (2.2)

. 
, ,

, , .
 2- . 

 2- . 
 2 . 

. 
: .

 – 
. .

, , 
 P.  i 

 i-1  i+1. , 
Mi-1, Mi, Mi+1,

i-1, i, i+1, Yi-1, Yi, Yi+1. . 2.3.
:

x = L / n,                                                            (2.3)
L - ,

n - , , .

n , 
103 -  104. x , ,

, , ,  ( . 2.4).
, 

. .  i 
 i-1,  ,   i  

 ( ):

x
YY 1ii

i

i+1  ( ):

x
YY i1i

1i
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. 2.3.  M, , Y ,  P

. 2.4. 

 i  i+1, 
 i. 

 ( ). , , 
 (

EI):
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x
M i1i

i

 – , 
– , , 

, :

2
1ii1i

1iii1i

i1i
i x

YY2Y
x

x
YY

x
YY

x
M

, 
 ( ):

2
1ii1i

i x
YY2YM''Y

: , 
, . , 

. 2.3, .

 –
 ( ).

,  (1) 
:

EI
xx

2
q

EI
2
xqx

2
q

EI
2
xqxR

EI
M

x
YY2Y''Y

2
ii

2
i

i

2
i

iA
i

2
1ii1i

, , 
, .

 i- . 
,  n+1,  n .

, , 
 n+1 . , 

,  i : 0, 1, 2, 3
… n.

. 
. , 
:

xixi .
:
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i
2

3

22
i

2
2
ii

2

1ii1i

AM)ixi(
EI2

xq

)ixix(
EI2

xq)xx(
EI2

xqYY2Y

: ;
EI2

xqA
3

(2.4)

)ixi(M 2
i (2.5)

 i 
 i  =  1   i  =  n  -  1.  :  i  –  1  =  1  –  1  =  0.  

: i + 1 = n – 1 + 1 = n.
 i 

.  i = 1,  i = n - 1, 
 0  n. , 0 - 1  n + 1 .

,  n - 1 .  n + 1
).  2 . 
. ,  ( .

. 2.1) :

Yi=0 = 0      Yi=n = 0

, . , 
 n - 1 

.  (n = 1000 –
10000), .

 Mi , ,
, :

M(i) = l i – dx i2 (2.5)

 n – 1  ( . 2.5):

X0 X1 X2 ... Xn - 1 Xn
i=1           Y0 -2Y1 Y2 A*M(1)
i=2 Y1 -2Y2 Y3 A*M(2)
i=3 Y2 -2Y3 Y4 A*M(3)
... . . . . . .
i=n-2 Yn-3 -2Yn-2 Yn-1 A*M(n-2)
i=n-1 Yn-2 -2Yn-1 Yn A*M(n-1)

. 2.5. , 

  Yi=0 = 0      Yi=n = 0 , . 
 Y ,   B, 

Y.
,  ( . 2.6):



14

0 B2(1) B3(1) A*M(1)
B1(2) B2(2) B3(2) A*M(2)

B1(3) B2(3) B3(3) A*M(3)
. . . . .

B1(i) B2(i) B3(i) A*M(i)
. . .

B1(n-2) B2(n-2) B3(n-2) A*M(n-2)
B1(n-1) B2(n-1) 0 A*M(n-1)

. 2.6. .

 M(i) :

M(i) = l i – dx i2 (2.6)

 ( )  B  ( ,
), . . 2.7.

-2 1 A*M(1)
1 -2 1 A*M(2)

1 -2 1 A*M(3)
. . . . .

1 -2 1 A*M(n-2)
1 -2 A*M(n-1)

. 2.7. 

, 
. , 

, . 
. , ,

. ,
 ( . 2.8).

B2(1) A*M(1)
B2(2) A*M(2)

B2(3) A*M(3)
. . . . .

B2(n-2) A*M(n-2)
B2(n-1) A*M(n-1)

. 2.8.   

,  Yi .
:

)i(B
MAY

2

i
i (2.7)



–
.

 MS Excel.  « »
.  «

«UserForm». ,  (
. 2.9.

 «
 «ToolBox

 (Caption) 
 «ToolBox

 Frame .  (
.  4 .

 «ToolBox
 Frame . , 

.
 2 

. 
. .

, . 2.9.

. 2.9. 

, 
.  «

» (Click on Command
. 

 – . 
.

 – , 
 «

. 
 (SUB)   (

.

15

– , 
.

VBA Excel. 
.  « » - « » - « Visual

.  «Insert» ( )
». ,  (Caption) , 

 «Property Window» ( ).
ToolBox»   «Frame» .

) 
ToolBox»  «Label» 

.  (Caption) . 
.  4 .

ToolBox»  « » ) 
. , 

 2 –  Command Button. 
. 

. .
, . 2.9.

. 2.9. 

, VBA
.  «

Command Button). 
. 

. 

, 
 « ». 

. 
)   (END SUB). 

, 

. 
Visual Basic».
» ( ) –

) , 

» ( ).
» .

» 
) . 

) 
. , 

. 

, . 2.9.

.  «
). 

. 

, 
». 

. 
). 



 – . 

.
. 

, . 2.9.  «
» . . 

 «
. .

«Project Explorer». , 
- Project Explorer.

. 
. . 

, , ,
. . 

 ( .

.

, , .
. 

, 
, , 

, 
Public,  Dim

:
1) , 

, : , , , 
. , 

, , 
.

16

 « ». 
. 

– END. 

. . 
, . 2.9.  «

» . . 
 « » 
. .

». , 

. 
. . 

, , ,
. . 

Insert – Module. 
 ( . 2.10).

. 2.10. 

, , .
. –   (General

, 
, , UserForm1.

, 
. 2.11).

1) , 
, : , , , 

. , ,
, , 

 « ». 
. 

. 

. 
, . 2.9.  «

» . . 
» –

». , View

. 
. . 

, , ,
. . 

. 

, , .
General). 

, 

, 

1) , 
, : , , , 

,
, , 



2) , . 
 ( . 2.11).

, 
.  4 

.

. 2.11. 

:

q  37767
L , 
Sh , 
h , 
n  37767
i  37767

dx , 
EI , 
A
Y , 

Ymax , 
B1
B2  ( )
B3  ( )
M  ( )

3) . 
 Insert – Procedure

», , 
. .

4) , 
, ,

, , , 
, , :

q = UserForm1.TextBox1.Value
, , .

, , , 
.  Value ) , 

17

2) , . 

, 
.  4 

.

. 2.11. 

:

, 
, 

, 

FOR
, 
, 2

, 
, 

 ( )
 ( )
 ( )

 ( )

3) . Vvod. 
Procedure ( . 2.12).

- Vvod. Visual
,  « » 

», , 
. .

4) ,  5 . 
, ,

, , , 
, , :

= UserForm1.TextBox1.Value
, , .

, , , 
) , 

2) , . 

.  4 

 ( )
 ( )
 ( )

. 

Visual Basic
,  « » 

», , 

 5 . 
, ,

, , , 

, , .
, , , 



. 
, ,  q.

. 2.12. 

5) , 
.

- :

-  200 .
-
-  2.4.
- 1, 2, 3 .

2.6 . 2.7,  2.5. 
,  ( . 2.13).

. 2.13. 

18

. 

2.12. 

, 
.

:
12

102
3

11 hbEI ,

 200 .
dx  2.3.

 2.4.
1, 2, 3 .

2.7,  2.5. 
,  ( . 2.13).

2.13. 

. 

, solver.

1, 2, 3 .
2.7,  2.5. 

,  ( . 2.13).
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6) , . 2.6.
, 

, .  Progon.
, . 2.8.

, 
, 

 – , 
. , :

1 + 5 2 = 8 (* 7)
1 + 4 2 = 12 (* - 2)

 7, 
 -2 (  2). 

:
1 + 5 2 = 8

0+ 27 2 = 32
 ( ).

 ( ),  -27
 5 .

, . 2.8.  2.7
.

. 2.14.

. 2.14. 
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7)  -
.  Result.

, . 
 MS Excel, 

, , .  1  MS Excel, 
.  1 , 

:
Workbooks(“lab1.xls”).worksheets(“ 1”).cells(1,”A”) = 0

Worksheets(“ 1”).cells(1,”A”) = 0  1 )
ells(1,”A”) = 0  1 )

- 1 1 .
-  n+1  n*dx  0  - 

.
. 2.15.

. 2.15. 

. 
 abs().

- 3 .

 «Project Explorer» . 
 « », 

.  Call ( )
 Vvod, Solver, Progon, Result. 

, :
Call Vvod()
Call Solver()
Call Progon()
Call Result()
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 ( )
 UserForm1.

 1 . 
. 

, , , 
. 2.16.

. 2.16. , 

, 
 1,8 . , . 2.16 ,

 n = 40. 
 1000, .

.
: .

:
. 2.1.

l = 1 .  – .   b = 40 .
 h = 7 .   3 (  = 2 )

  q = 30 
:

1.  0,001 
 n = 4, 10, 20, 40, 100 . 

 % , 

2.
.

-1.8
-1.6
-1.4
-1.2

-1
-0.8
-0.6
-0.4
-0.2

0
0 20 40 60 80 100

12
bhI

3

EI
ql

384
5Y

4

max
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3. .
4. .

2

: 
, 

.
: , 

 Visual BASIC for Application Excel.

 ( )
,  «

» , , 
, 

 –  ( ) 
 ( , ). 

, . 
. . 

.
, 

 ( ).
, . 

.

. 
, 

. ,
. 

, . 
,  ( . 3.1).

. 3.1. 

: 

. , 
, 

. , 
. 3.1).  (
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), 
.

1i

1i1i

i

ii
1i1i1iiii1i l

b
l

b6lx)ll(x2lx       (3.1)

,  b

. , 
 i.

.
, .  1  n-1.

 0  n . , 
 n-1.

, , .
:

1. ;
2. ;
3. ;
4. ;
5. ;
6. ;
7. ;
8. .

.

 ( . 3.2).

. 3.2. 

,  2 :

0
2

2

1. iPi
i

iiiiT MPqRM

01 PqRRP iiiY

:
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)
2

(1 2

iPi
i

i
i

i MPqR (3.2)

PqRR iii 1 (3.3)
 – .

 ( . 3.2). :

iPiij MzPzqzRM )(
2

2

(3.4)

 2 :
1) i i

, ;  2 
;

2) i , 
.

. 
. 

, , .
, , 

. ,
.

, , 
. , ,

. 
. 3.3.

. 3.3. 

 h  m, 
: h = i / m.

 j j = 0,5 . h . (Mj +1 + Mj).
,  3.1. , 

. . 
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,  –
.

, , 
. 
, , :

)
2

()(
2 1

hzMMhb jjii (3.5)

)
2

()(
2 1

hzMMhb ijjii (3.6)

.
 n-1 

. ,  1 ,
 n-1.  n+1 ,  0 

n, .
 i  3.1 

:

 1:
2

22

1

11
2221110 6)(2

l
b

l
blxllxlx

0 = 0, .

 1:
2

22

1

11
22211 l

b
l

b6lx)ll(x2

 2:
3

33

2

22
3332221 6)(2

l
b

l
blxllxlx

………………………………………………………………………………….

 n-1:
n

nn

n

nn
nnnnnnn l

b
l

blxllxlx
1

11
1112 6)(2

n = 0, .

 n-1:
n

nn

n

nn
nnnnn l

b
l

bllxlx
1

11
1112 6)(2

 n – 1  ( . 3.4):

X0 X1 X2 ... Xn - 1 Xn
i=1

10 lx
)(2 211 llx 22 lx A(1)

i=2 21 lx )(2 322 llx 33 lx A(2)
i=3 32 lx )(2 433 llx 44 lx A(3)
... . . . . . .

i=n-2 23 nn lx )(2 122 nnn llx 11 nn lx A(n-2)
i=n-1 12 nn lx )(2 11 nnn llx nn lx A(n-1)

. 3.4. 
(i) :
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1

116)(
i

ii

i

ii

l
b

l
biA (3.7)

  0 = 0      n = 0 , . 
, 

,  B, .
, 

):

0 B2(1) B3(1) A(1)
B1(2) B2(2) B3(2) A(2)

B1(3) B2(3) B3(3) A(3)
. . . . .

B1(i) B2(i) B3(i) A(i)
. . .

B1(n-2) B2(n-2) B3(n-2) A(n-2)
B1(n-1) B2(n-1) 0 A(n-1)

. 3.5. 

, 
1.

. 
. 

.  i 
. 3.6.

. 3.6. 

,  2 :

0
2 1

2

1. iiiPi
i

iiiiT XXMPqRM

01 PqRRP iiiY

:
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)
2

(1
1

2

iiiPi
i

i
i

i XXMPqR (3.8)

PqRR iii 1 (3.9)
 – .

, 
: . 

:
'''

iii RRR (3.10)

.

 VBA Excel. 
, , , . 3.7 . 3.8.

. 3.7. , : 

 ToolBox  MultiPage.  Caption 
.

, , ,
 Image ( ). 

. 
 *.bmp.  Image, 

picture.
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 10 , 5 
. 3.8.

 Properties  Page2  Visible 
 False. , , , 

,  « » .
, .

. 3.8. , :

:
1)  2 . 

 « » .
 « »  5 :

:  n 
;

:  (MultiPage1.page2.Visible = True);
:  (MultiPage1.page1.Visible = false);

:  prolet ,  1 ( );
:-  caption ( )  label3 (

)  1 ( ), . .
 prolet  n 

General;
.
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2) . 
, . 

:

q(10)  ( )
L(10) ,  ( )
P(10) ,  ( )

(10) ,  ( )
Lp(10) ,  ( )
Lm(10) ,  ( )
R(10) ,  ( )

(10) ,  ( )
wbl ,  ( )
wbr ,  ( )
B1  ( )
B2  ( )
B3  ( )

 ( )
n  (  10 – )

prolet

3) .  – Vvod, 
.

 7 . 
 vvod  7 . 

, ,  value
, :

L(prolet) = UserForm1.TextBox2.Value
4) , , ,  Reactii, 

, , 
b.

 6 
:

Ri –  i,
Ri_1 –  i-1,
h – ,
z – ,
Mj –  z.
Mj_1 –  z.

, . 3.9.
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. 3.9.  Reactii

5) 
, . 3.4 .

 Koeff. 
. 3.10. , .

3.5.
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. 3.10. 

6) , , 
. .

 Progon. 
1 ( . 3.11).

 MS Excel. 
. 3.12.

. 3.11. 
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. 3.12. 

7) 
 3.8, 3.9, 3.10. , 

Result.
 3  Ri, Ri_1,

Ris.
 3.8, 3.9, 3.10, .

3.13.

. 3.13.  Result
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8) .
 Call .  –

, 
(CommandButton3):

Vvod
Reactii
‘ :
prolet = prolet + 1

‘  Koeff, Progon, Result 
:

If prolet > n Then
koeff
Progon
result
‘ :
End
End If

‘ :
MsgBox (" ")

‘ , 
:

Label3.Caption = prolet

9) . 
. 

, . 
, . 3.14.

. 3.14. , 

.  2 .
 3 .  q = 2

.
:

R0 = 0,96875 ;
R1 = 4,5625 ;
R2 = 1,46875 .

, .3.15.
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. 3.15. 

. 
, . 

 100 ( . . 3.9). :
R0 = 0,96815 ;
R1 = 4,5637 ;
R2 = 1,46815 .

, 
, 

, 
.

, , 
, .

, . 3.14, 
 (  1 ). 

.  5 
.  10 . 

. , 
. , 

. 3.14. , 
, 

.  – 
.

:
1) , 

, . 3.16.
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. 3.16. 

:
R0 = 1,392501094 ;
R1 = 4,818227746 ;
R2 = 2,168908398 .
R3 = 0,000957453 ;
R4 = 4,640187788 ;
R5 = 1,979217521 .

2)  Epure, 
. 

.
, , 

. 3.14. , , .
3.15.

, , 
. 3.16.

 3

: 
, 

.
: , 

 Visual BASIC for Application Excel.

 ( )

.
, . 4.1.

, , 
 – :

q
y
w

yx
w

x
wD )2( 4

4

22

4

4

4

(4.1)
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:
04 qwD (4.2)

 w – , D – .

)-(112
hED 2

3

(4.3)

 E  –  ;  h  –  ;  –
 ( ) ;  = 0,3.

. 4.1. , 

. 
. , 

, 
. .

. 
, . 

. , :

)!1i2(
x)1(

!5
x

!3
xxxSin

1i2
1i

53

 30 :
-  i = 1:  Sin 30 = Sin /6 = /6 = 0.5236
-  i = 2:  Sin 30 = Sin /6 = /6 – ( /6)^3 / 3! = 0.5236 – 0.0239=0.4997
-  i = 3:   Sin 30 = /6 – ( /6)^3 / 3! + ( /6)^5 / 5!= 0.5236 – 0.0239 + 0.0003 = 0.5000.

 30 .  0,5.
, . 

. 
, , . 

, . 
.
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 4.1 
, :

b
yjSin

a
xiSinKw

i j1 1
(4.4)

)(

16

2

2

2

2
6

b
j

a
iijD

qK (4.5)

a  b – , .
 ( ):

0|0|0|0| 00 ayybxx wwww (4.6)

 4.4 :

b
yjSin

a
xiSinKw

m

i

n

j1 1
(4.7)

m  n , 
.

 n*m . 
 n = m. , 

w = w + .
, , . Sin 2 , . Sin 4 ,

Sin 6 . , , 
 STEP 2.

, ,
.  x = a/2,  = b/2.

. 
, . 4.2.

. 4.2. 
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, 
 – 

 « ».
1) . , 

, . 
1 , .

, :

q 2

a , 
b , 
h , 
n  1
m  2

 = 2 . 1011

D
w , 

2) 
, . :

,  ( , mu), 
 4.3.

3) , .
 4.7.  i,

 2;  j,  2; 
 4.7  w  w

= w + .
.

, 
. , 
 ( . 4.3).

, , 
. . , 

 – . , 2 ,
 4.7, 

.  1 . 
. , .

4.4.
, 

. 4.2. 
.

 « ». 
, . 4.5 . 

 ( . 4.1), . .
 q , . 

.
. 

 1000 . 4.3).
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. 4.3. 

.
.

:
1) m=1, n = 1
2) m = 3, n = 3
3) m = 5, n = 5
4) m = 7, n = 7
5) m = 9, n = 9
6) m = 51, n = 51

, ,
 5 .

.
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. 4.4.  4.7 



. 4.5.  ( )

 4

.

. , 

.

 (

. , , 
. 

. 
) 

.

, .

, 
T0

,  ( . 5.1).

, 
. 

. , 
, 

, , 
:

41

. 4.5.  ( )

 4

.

. , 

 ( )

. , , 
. 

. 
) 

.

, .

, (t

,  ( . 5.1).

, 
. 

dx
, 

, qx qx+dx,
, , 

. , 

. , , 
. 

. 
) 

.

=  0)  
Tf,  

,  ( . 5.1).

, 
. 

dx
, 

, , 
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)( tcqq dxxx (5.1)
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