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Barry Trager continued his doctoral thesis research on the ictegration of
algebraic function while working at IMB Research in Yorktown Heights. The
report on this work previously submitted still gives a very good account of
this line of research. The approach he has taken is to determine the minimal
extension field in which the integral can be expressed. This can lead to a
tremendous improvement in both the running time and the size and complexity of

the expression that is produced.

The major effort in the last few months of the period was on the solution
of ordinary differential equations (ODEs) by a Japanese visitor, Prof. Shumro
Watanabe. Professor Watanabe has begun to develop a subsystem of MACSYMA that
solves ODEs by converting them to P-functions, originally studied by Riemann.
One example of this approach to solving ODEs is given below. Omne gcal of this
vork is to solve a large percentage of Kamke's equations using this geueral
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PALGS FASL DSK SWATAN being loaced
Loading done

we solve
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PALG4 FASL DSK SWATAN being lcaded
Loading done

POHAS2 FASL DSK SWATAN being loaded

Loading done
174 2 174 1/4

K1 T (2 SQRT(YT & T + 1) + SQRT(3) (T + 1)) (X - 1)

1/4 2 1/4 1/4
K2 T  (SQRT(3) (T ¢ 1) - 2 SQRT(T + T + 1)) (X - 1)

where t=x~(1/3)
Times 13448 msec.
1/4 4 1/4 174

K31 T (2 SQRT(T « T « 1) « SQRT(3) (T + 1)) (X - 1)

174 2 1/4
K2 T  (SQRT(3) (VT + 1) - 2 SQRT(T + T + 1))

Times 15278 msec.
(09) BATCH DONE

(C10) closefile(buffer, save);
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(D2) [DSK. SWATAN]

(C3) showtime: true$
Times 5 msec.

(Ca) batchexamp), 12); Rarke exaxrle 4D6

(C5) k406:160(X~3-1)-2e"DIFF(Y X, 2)427eXeYs(;
Time» 41 msec.
2
3 e dy
(D§) 16 (X - 1) -=-=-+27 XY ==DQ
2
daX

(C6) k406t :48ex~20(x-1)"2¢°'diff(y, x,2)+320x0(x-1)"20"d ff(y, x}+Soxoy=0;
Timer 50 msec.

2
2 249Y 2 dy
(D6) 48 (X - 1) X --- +32(X-1) X--+9XY&=0
2 dx
ax

(C7) Toacdfile(pmain_ fasl):

PMAIN FASL DSK SWATAN being loaded
Loading done
Time+ 42€ msec.

(07) DONE
(C8) Yode2(k406t);
day

L 2 --

ay ax 3Y
we $01Ve -~ ¢ o= & ccoccccccccccccccane =0

2 33X 3 2
o 16 X -~ 32X + 181X

SOLVE FASL DSK MACSYM deing loaded
Loading done

PHYPGM FASL DSK SWATAN being loaded

‘ Loading done

the type is hypergeometric
the solution may be written by Riemann's P-functions as follows

[0 1 INF
t1a 1
ye? {3 & 3 ] (xr)
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