A

Journal of Education Research

@ Global Science Publishing

R B B — UK R B K

X8
HARFHFERITFFRR, HILKR
BE: HEREAZTFRERHF T LY —TT2OEMRER, B3X—REOHT, £FEER4%
WEE—T LR XA ZERB AL R R Tk, ROEFARTHE., FHMEL, KAPA,
FRZ P RLE R /) o A AR X iR A PIA48 3 5 REBGR & #ikt,
KA BEREG HEIOH RAkk; BRILEFER; Kk

Teaching Design for Advanced Algebra—Take Euclidean Division as an

Example
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Abstract: Advanced algebra is an important basic course for mathematics majors in universities. Through teaching

this course, let students systematically master the basic theories and basic methods of polynomials in one variable

and linear algebra, and improve students’ mathematical abstraction, logical reasoning, problem discovery and

problem solving ability. This paper takes Euclidean division as an example to introduce the teaching design of

advanced algebra classes.
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224 =18 x 12+ 8.
RPN Z IR fx)=2x3 +5x2 =3x+5,g(x) =x>
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x? + 4o — 3(22® + 522 — 3z + 5
223 4+ 822 — 6z

- 322 + 3z + 5
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20 + 522 — 32+ 5 = (22 + 42 — 3)(22 — 3) + 152 — 4.
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HE qg=12, R r=38 WA g(x) = 22 — 3, B\ r(x) = 150 — 4
224 =18 x 12+ 8 22% + 52% — 32 + 5 = (2 + 4o — 3)(22 — 3) + 150 — 4
=bg+r flx)y=g(x)g(x) +r(x)
[b] deg(g(r))
r=8. (b =12 deg(r(r)) = L deg(g(r)) =2
r#0,0<r < b r(x) # 0,deg(r(z)) < deg(g(x))
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SEFE [1, 5EFE 1.5.1], [5, Chapter IV Theorem 1.1],[6,
Chapter XI Theorem 1.1].
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JURAFRIR, B: VA(x), g(x) € F[x], g(x)# 0, NI

FEME—) q(x), r(x) € Fx] 3 fix) = g(x)g(x) +r(x),

Hrb r(x) =0 B deg(r(x)) < deg(g(x))-

6 LRSIk
M EEE S FEER, EHEE 5.1 o

FETHE O BIIRERE TR T AEE 2 R

HIREL, KU AR AN W B A B )

B TEW A%
iE B Rt 35 (=0, 2 q(x)=0,r{x)=

0. FEAEMEROT. R f()#0. XHRE deg(f(:))=n

TEVAZN.

(1) Hdeg(fx)) =0 B, # deg(g(x)) =0, M gx) €
FR¥0E FoaEE o, SHW by, 4 q(x) =
bylf(x), r(x) = 0. FAEMERKAL
# deg(g(x)) > 0, M deg(f(x)) < deg(g(x)), %
q(x) = 0, r(x) = f(x). 17 deg(r(x)) < deg(g(x)). 17
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(2) Bt TFk e Z.0,a X T deg(f(x)) =n
W0 <n < kWOL.
M odeg(f(x)=k+1 W, # deg(f(x)) <
deg(g(®), % q)=0rx)=fx). H
deg(r(x)) < deg(g(x)). FETEPERIL.
%deg(f(x)) > deg(g(x)),mllfii&

k+1
f) =) aix',as #0,g(x) = ) bix', by # 0,
2 2
H k+1zm 4 ) =fx)-
ArrbptgQOXKH™  fi(x) =0 2w

deg(f, (%)) < k.
o Hfi(x) =0, % q(x) = apyibptx T,
r(x) = OAFFEVERNAT .
o 0 <deg(fi(x)) <k, HIAYE &, 1F1E
q: (), TR, (x) = g(x) g, (x) +7(x),
Hofr@x)=0 3 # deg (r(x) <
deg(g(®). £ AN A®=f) -
Aps1bmtgo)xri-m B f)=
90)(q1 () + Qa1 b X ™) + (). %
q(x) = (q1(%) + Qpeyr bt K™Y | AFAE
PERRAT .
H 2 B AgE, AAEVEARIE.
ME—ME: BAEE (%), g2, 1i(x), r2(x) € F[x] f§15
Sx) = g(x)q1(x) + r1(x), f(x) = g(x)qa(x) + r2(x),
Hrf ri(x) =0 B deg(r(x)) < deg(g(x)); r2(x)
=0 B# deg(r(x)) < deg(g(x)).
PHEARIRTT s 0=g(x)(q1(x)—q2()+71(x)—72(x). =
—8(x)(q1(x)—q2(x)) = r1(x)—r2(x).
A ()= qa(x) #0, M
deg(g(x)) + deg(q1(x) — q2(x)) = deg(—g(x)(q1(x) — g2(x)))
= deg(ri(x) — rax))

ifi
deg(ri(x) — r(x)) < max{deg(ri(x)), deg(r2(x))} <
deg(g(x)).

EATTEE . BRI q1(x) — g2(x) = 0, 11(x) — ra(x) = 0

Bl g1(x) = g2(x), 71(x) = r2(x).  ME—PEAFHE.
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