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Abstract

This research subject is based on Pascal’ s triangle in senior high school
curriculum. The regular triangle begins with" 1 ;and use + jas operation. Let "1 |

be replaced with -1 ; and I @ | | the operation sign " + | be changed into " x .
I do research on the new triangle and discover the seemingly hidden regularity
which doesn’t exist in the original one. To understand more about this regularity,
I draw figures through the computer. The figures show the relationship of
reproduction as fractal. Whether the figure is enlarged or minimized, it’s
surprising curious the recursive relationship doesn’t change, so we begin to

work on research.
In the process of the research, we make careful observations, assumptions

and deductions about the regularity of the figure. Finally, we come to some

conclusions by means of giving proofs:
(1) Present the regularity of the new triangle figure with progression.

(2) Present such numbersas' -1, @ T o’ | in each row of the new triangle

with formulas separately.
(3) Figure out the number in the row n and in the column j of the new triangle

. 2
isTl,or"™1,,and"l ,0or"@ jorT @ |

(4) The same model appears again and again in the specific range of figure.
Many researches record Pascal’s triangle modulo certain number to explore
the distribution of remainders in the new triangle. In the research of fractal, how
to draw fractal is mostly focused on. The exploration of this research emphasizes
the regularity of figure, offering the interpretation and exploration of researches
above from different angles.
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#include <vcl.h>
#pragma hdrstop

;/h;include "Unitl.h"

#pragma package(smart_init)
#pragma resource "*.dfm"
Forml *Formi;

/
__fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

ComboBox1->ltemIndex=0;
ComboBox2->ltemIndex=1;
ComboBox3->ltemIndex=1;

/

void __fastcall TForm1::BitBtn1Click(TObject *Sender)
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{const TColor
Ctable[]={cIBlue,cIRed,clGreen,clPurple,clLime,clFuchsia,clAqua,clMaroon,cINavy,clSilver,cl Teal,cl
Gra .clOlive,clBlack,clWhite cIYeIIow}
anvas *P;

|nt X,¥,Z,P1, P2 ,tmpx,tmpy;

int n,lines dy

int **table1 table2[16];

n=ComboBox1->ltems->Strin sHComboBoxl >|temindex].Tolnt();

try{lines=ComboBox2->Text. Tolnt();}

catch ( .. {) return;}
dy-Com 0Box3- >Items ->Strings[ComboBox3->ItemIndex]. Tolnt();

tablel=new int*[n];
for(z 0;z<n;z++

tablel =new int[n];
table2 =Ctable[z];

table2[n 1]=clYellow;
for(x=0;x<n;x++)
for(y=0;y<n;y++)
tablel[y][x] (x+y+1)%n;
Imagel->Width=lines*2-1;
Imagel->Height=(lines- 1)*dy+1
Imagel->Picture->Bitmap- ->Width= Imagel->Width;
Imagel->Picture->Bitmap->Height=Imagel- >He|ght
P=Imagel->Picture->Bitmap->Canvas,;
P->Brush->Color=clWhite;
P->FillRect(Rect(0,0, Imagel >Width,Imagel->Height));
for(y=0;y<lines;y++)
for(x=0;x<=y;x++)
if(x==0 || x==y)
P->Pixels[lines-1-y+2*x][dy*y]=table2[0];
else
for(z=0;z<n;z++)
if(P->Pixels[lines-2-y+2*x][dy*(y-1)]==table2[z])

P1=z;break;

%or(z=0;z<n;z++)
if(P->Pixels[lines-y+2*x][dy*(y-1)]==table2[z])
P2=z;break;

E->Pixels[|ines-1-y+2*x][dy*y]=tab|e2[tab|e1[P1][P2]];
Application->ProcessMessages();
tmpx=Imagel->Width*0.8; tmpy=Imagel->Height/32; P->Font->Size=10;
for(z=0;z<n;z++)

P->Font->Color=table2[Z];

}P->TextOut(tmpx,tmpy z,"Color "+String(z+1));

for(z=0;z<n;z++)
delete ] tablel[z]
delete[] tablel;

J
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void __fastcall TForm1::BitBtn2Click(TObject *Sender)
Imagel->Picture->SaveToFile("Result.bomp™);
/

\{/oid __fastcall TForm1::ComboBox1Change(TObject *Sender)
switch(ComboBox1->ItemIndex)

case 0: ComboBox2->ItemIndex=1; ComboBox3->ItemlIndex=1; break;
case 1: ComboBox2->ltemIndex=3; ComboBox3->ltemIndex=0; break;
case 2: ComboBox2->ItemIndex=1; ComboBox3->ItemlIndex=1; break;
case 3: ComboBox2->ltemIndex=2; ComboBox3->ltemIndex=0; break;
case 4. ComboBox2->ItemIndex=5; ComboBox3->ItemIndex=0; break;
case 5: ComboBox2->ltemIndex=0; ComboBox3->ltemIndex=1; break;
case 6: ComboBox2->ItemIndex=1; ComboBox3->ItemlIndex=1; break;
case 7: ComboBox2->ltemIndex=3; ComboBox3->ltemIndex=0; break;
case 8: ComboBox2->ItemIndex=4; ComboBox3->ItemIndex=0; break;

}/}
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