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Formulaic Method of Long-Division

Author: Tang Zhanhui
Abstract: This paper deep and detailedly studies the problem of long
division. After a series of calculation and analysis, I obtains the
general rule of calculating the result of long division that we can
directly calculates the result by using the coefficients of the
polynomial in the numerator and denominator.
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agx?

(ay = agbo) x*

(az = bo(az — aghg))x°

(a3 = bo(az = bo(ay — agho)) )x~*

xt +ng") agx® +a,x?

+agx! +azx® +0x~!
apx® Faghox?
0 (a1 — aghy) x* Fapxt azx®
(ay — aghg) x? bo(a; — aghy) x* 0
0 +(az — bo(a; — aghy)) x* +azx®
(az — bo(ay — aghy)) x* ‘bo(az — bo(ay — aghg)) x°
0 (as — bo(az — bo(a; — aghy)) )x°
(az — by(az — bo(a; — aghy)) )x° (as — bo(ay — bo(a; — aghy)) )x~*
0 (as — by (az — bo(ay — aghg)) )x
% 2
THES R
apx?+(a; — agh) x* + (az — bo(ag — agho))x’+(as — bo(az — bo(ag —
agbo)) )x ™' — (a3 — bo(az — bo(ag — aghg)) )x~% + -+ (3.2)
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D &R FEFHIE—TD KR a = det[ao];

2) BE IINRL: b = det ] l]:

ay, a; ap
det[1 by 0];

0 1 b,

3) MRE =T R o

O FRENTIORS: d = det| g N ol
0 0 1 b
a, a, a, a, 0
1 by 0 0 0
5) BNERRNES: e = det|0 1 by 0 0]
0 0 1 by 0
0 0 0 1 b
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a0 al a2 b0

E% 3
i NFE A

RS a=1, b=-9, c=-27,d=-123, e=—-369; B 5 IR AL Gi i+ 5 7%
ZER 5

P2 TR matlab BEATIGAE, AAASUNT:
A=[1];
B=[1 -12;1 -3];
Cc=[1 -12 0;1 -3 0;0 1 -3];
D=[1 -12 0 -42;1 -3 0 0;0 1 -3 0;:0 0 1 -3];
E=[1-120-420;1 -3000;01-300;001-30:0001 -3];
a=det (A) ;
b=—det (B) ;
c=det (C) ;
d=—det (D) ;
e=det (E) ;
fprintf ("iFHEEE R, %fx" 27, a) ;
if b >=0
fprintf ("+7) ;
end
fprintf ("%fx 17, b) :
if ¢ >=0
fprintf ("+7) ;
end
fprintf ("%fx 07, ¢) ;
ifd>=0
fprintf ("+”) ;
end
fprintf ("%fx" (-1)7, d) ;
if e >=0
fprintf ("+”) ;
end
fprintf ("%fx" (-2)7, e) ;
fprintf ("\n”) ;
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Comman d Window

> Long_Division
HHELR: 1.000000x"2-9. 000000z 1-27. 000000x " 0-123. 000000x " (~1)=369. 000000x" (~2)
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43N ag xS+a x*+ayx3+azx?+asx+as (3.3)
' x4+b0x3+b1x2+bzx+b3 )
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a, a; a, a3 a4, as O

1 by by b, b3 0 0

0 1 by by b, by O

0 0 1 by by b, by .. (3.4)
0 0 0O 1 by by by

0 0 0 O 1 by b
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