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1 Theoretical exercises

1. &fi(x) eR* = R Vi=1,...,N, AL R, AERWE . BEMAWKBES 2L —RAT, W H
BEM, 1EFEr € RVABZMMT Azsy, > A

Eq [llgl?’] < M? < 400, Vg€ dfs, (2).
% R Eming cpn f(x) = LN fi(x) 8 RAUH R T X (SGD) -
" =aF — aggr,  gr € Ofs, (z"),

Eb s ML, N} RAUE TR MR — A A ap > 09 F &

(a) Aa* R REM . ERANHAAGK > 1, TERFXRL:

N =

K K
S Bl () — f)] < GBIt — a7 4+ 5 3 ad M2
k=1 k=1

(b) AAx =Y ap BRIk = = Y apa®s ERFERHD, RAETERF AL

e DA ad?
E[f(zx) — f(z")] < ST

2 Coding exercises

2.1 Submission Requirement
1. Prepare a report including

¢ detailed answers to each question

* numerical results and their iterpretation

2. The programming language can be either matlab, Python or c/c++.



3. Pack all of your codes named as ”’sto-ID-name.zip” and upload the file to send it to TA: pkuopt@163.com
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6. If you get significant help from others on one routine, write down the source of references at the beginning of

this routine.

2.2 Variants of Stochastic Gradients Algorithms

Consider the nonconvex problem
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where fi(w) = 1 — tanh(y;w ' z;), A > 0 and (z;, ;) is the i-th data pair.
1. Write down and implement two of the following algorithms: Adagrad, adam, SVRG

2. You are encouraged to read the implementation in Pytorch, tensorflow as well as other packages. However, you

should implement the codes by yourself.

3. Download the datasets covtype and gisette from
https://www.csie.ntu.edu.tw/~cjlin/libsvmtools/datasets/binary.html.
If the testing set is not available, please split the data set into a training set and testing set randomly according

to aratio 7 : 3 (Also check references on cross validation).

4. Test a few choices of A (for example, 10,1,0.1,0.001. This value probably depends on the data sets). Generate
figures on training error versus epoch, testing error versus epoch, training error versus time, testing error versus

time, etc.
5. Extra-credit: propose, implement and test one of the following algorithms

(a) stochastic quasi-Newton method

(b) any other better idea
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